ISSN 1674 — 3393

A Peer-reviewed Interational Scholarly Journal

—CHINESE

JOURNAL OF LIBRARY
AND INFORMATION SCIENCE

(QUARTERLY)

o E SCBRBHR (Z=T71)

Number 4 2014
Nationdl Science Library, CAS

Volume



Chinese Journal of Library and Information Science (CJLIS)

Chairman of Editorial Board
Jinghai LI
Chinese Academy of Sciences, China

Members of Editorial Board

Alex BYRNE

University of Technology, Sydney, Australia
Ching-Chih CHEN

Graduate School of Library & Information
Science, Simmons College, USA
Chuanfu CHEN

School of Information Management,
Wuhan University, China

Li CHEN
National Library of China, China

Anthony W. FERGUSON
Library of University of Hong Kong,
Hong Kong SAR, China

Changzhu HUANG

Centre for Documentation & Information,
Chinese Academy of Social Sciences,
China

Michael A. KELLER
Stanford University, USA

Norbert LOSSAU
Niedersdchsische Staats- und
Universitatsbibliothek Géttingen,
Germany

Claudia LUX

Zentral- und Landesbibliothek Berlin,
Germany

Paul W. T. POON

University of Macau International Library,
Macau SAR, China

Alice PROCHASKA

Yale University, USA

Jian QIN

School of Information Studies,

Syracuse University, USA

Guchao SHEN

Department of Information Management,
Nanjing University, China

Gary E. STRONG

University of California, Los Angeles, USA

Jianzhong WU

Shanghai Library, China

Weici WU

Department of Information Management,
Peking University, China

Yishan WU

Institute of Scientific and Technical
Information of China, China

Charles C. YEN

National Science Library,

Chinese Academy of Sciences, China
Haibo YUAN

National Science and Technology Library,
China

Marcia L. ZENG

Schoal of Library and Information Science,
Kent State University, USA

Xiaolin ZHANG

National Science Library,

Chinese Academy of Sciences, China
Peter X. ZHOU

East Asian Library, University of California,
USA

Qiang ZHU

Library of Peking University, China

Editor-in-Chief

Xiaolin ZHANG

National Science Library,

Chinese Academy of Sciences, China

Academic Advisor

Charles C. YEN
National Science Library,
Chinese Academy of Sciences, China

Editorial Staff

Jing CAO, Lin PENG
National Science Library,
Chinese Academy of Sciences, China

Copyright©2013. All rights are reserved by Editorial Office of Chinese Journal of Library and Information 3cience (CILLS), National Science Library, Chinese
Academy of Sciences. Addresss: MNo. 33, Beisihuan Xilu, Zhongguancun, Haidian District, Beijing 100190, P.R. China. Tel: 86-10-82624454 or 56-10-52626611 ext.
6628. Fax: §6-10-82624454. E-mail: chinalibraries @mail.las.ac.cn. Website: http/www.chinalibrari es.net.

Published by:

National Science Library, Chinese Academy of Sciences

No. 33, Beisihuan Xilu, Zhongguancun, Haidian District, Beijing 100190, P.R. China

Edited by:

Editorial Office of Chinese Journal of Library and Informarion Science (CILIS)

No. 33, Beisihuan Xilu, Zhongguancun, Haidian District, Beijing 100190, P.R. China

Printed by:
Editor-in-Chief: Prof. Xiaolin Zhang
Typesetting:

Beijing Charlesworth Software Dev. Co. Ltd. (Beijing Modern Palace Building )

Beijing KEXIN Printing Co. Ltd., Beijing 102208, P.R. China. Tel: 86-10-62903036. Fax: 86-10-62505493

No. 20 Dongsanhuan, RD(South) , Chaoyang District, Beijing 100022, P.R. China. Tel: §6-10-67791601. Fax: §6-10-67799806.
Distributed by: Editorial Office of Chinese Journal of Library and Informarion Science (CILIS)
No. 33, Beisihuan Xilu, Zhongguancun, Haidian District, Beijing 100190, P.R. China

Subscription:
Distributional Code (%} %45 ) 82-563
Publishing Editor: Lin PENG & Jing CAO

RMB ¥ 200/Issue, RMB ¥ B00/Volume domestically per vear; US $ 199/Volume outside of China (including air shipping )

ISSN 1674 — 3393
CN 11-5670/G2



Exploring features for automatic
identification of news queries through
query logs*

Xiaojuan ZHANG & Jian LI

School of Computer and Information Science, Southwest University,
Chongging 400715, China

Abstract

Purpose: Existing researches of predicting queries with news intents have tried to extract the
classification features from external knowledge bases, this paper tries to present how to apply
features extracted from query logs for automatic identification of news queries without using
any external resources.

Design/methodology/approach: First, we manually labeled 1,220 news queries from Sogou.
com. Based on the analysis of these queries, we then identified three features of news queries
in terms of query content, time of query occurrence and user click behavior. Afterwards,
we used 12 effective features proposed in literature as baseline and conducted experiments
based on the support vector machine (SVM) classifier. Finally, we compared the impacts of
the features used in this paper on the identification of news queries.

Findings: Compared with baseline features, the F-score has been improved from 0.6414 to
0.8368 after the use of three newly-identified features, among which the burst point (bst)
was the most effective while predicting news queries. In addition, query expression (ges) was
more useful than query terms, and among the click behavior-based features, news URL
was the most effective one.

Research limitations: Analyses based on features extracted from query logs might lead
to produce limited results. Instead of short queries, the segmentation tool used in this study
has been more widely applied for long texts.

Practical implications: The research will be helpful for general-purpose search engines to
address search intents for news events.

Originality/value: Our approach provides a new and different perspective in recognizing
queries with news intent without such large news corpora as blogs or Twitter.

Keywords Query intent; News query; News intent; Query classification; Automatic
identification

* This work is supported by the Social Science Planning Foundation of Chongqing (Grant No.: 201 1QNCB28).
T Corresponding author: Jian Li (E-mail: lijian@swu.edu.cn).

Research Paper

Received: Aug. 22, 2014
Revised: Feb. 6, 2015
Accepted: Feb. 14, 2015

Juil

CJLIS

Vol. 7 No. 4,2014

pp 3145

National Science Library,
Chinese Academy of
Sciences

http://www.chinalibraries.net

31



Chinese Journal of Library and Information Science Vol. 7 No. 4, 2014

Research Paper

Tl

National Science Library,
Chinese Academy of
Sciences

32

1 Introduction

To better serve users who prefer to search news through general-purpose search
engines, Web search engine developers have tried to aggregate specialized news
corpora into Web search results. However, due to limited space on each search page,
Koenig et al.l" suggested to rank news pages for queries only with news intents.

Many researchers analyze blogs and Twitter to identify news queries, as keywords
associated with news events are frequently found in current corpora of news and
blog articles. For example, Koenig et al.'l used query distribution in blogs, newswire
and Wikipedia and estimated the click-through rate for news queries. Louis et al.””
calculated the similarity between queries based on URLs, titles and abstracts of
clicked news or blog pages and improved the quality of news query prediction.
In combination with users’ feedback, Diaz"®! applied click-through data of search
engines for training a news query classifier. However, owing to the difficulties
in obtaining large corpora of news, approaches with large data cannot be widely
applied.

Since query logs contain vast amount of information about users’ information
needs and their search interests, researches of analyzing query logs have emerged
and rapidly increased. According to Broder’s™ definition of query classification
(informational, transactional and navigational), some researchers have proposed
effective features™® to automatically classify users’ intent based on query logs, such
as query length!”, query terms!®, n clicks satisfied (nCS)™, top n results satisfied
(nRS)P!, click entropy!'®!, click distribution!"!), cPopular!’?! and cDistinct!"?l. Wu
et al.l"¥ identified user intents based on features extracted from various sources
including query logs and Web results retrieved, and they reported a best classification
accuracy rate up to 88.5%.

Moreover, several studies tried to identify news queries via query logs. For
instance, Maslov et al.l'¥ extracted queries related to real-life events from a general-
purpose Web search engine, by using relative query log frequencies. They found
that news-related queries were short in length but revealed such important aspects
of events as locations, dates, actors or event types. McCreadie et al.'> used Amazon’s
Truck Platform to label news queries; Hassan et al.l'¥) predicted queries with news
intents by analyzing the relationship among place names contained in queries, the
geographical locations of information users exposed from their IP addresses and
their preference of clicking news Web pages. However, it is difficult to obtain users’
IP addresses due to the concern of protection of users’ privacy, and it is still unclear
how to automatically identify news queries based on the annotation!*!,

Compared with external knowledge resources, query logs are a very useful
resource for studying users’ information needs, because they can directly reflect
people’s search interests!'’. However, few studies have focused on the use of
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classification features™ contained in the news query, and their impact on the quality
of news query identification remains unknown. In this study, we intend to explore
features to identify news queries through query logs, with an aim to provide a new
insight into the way to address search intents of news events.

2 Methodology
2.1 Data source

All data were collected from the Sogou query logs of Sogou.com®. The query log
used in this study covered a one-month period (from June 1, 2008 to June 30, 2008)
and consisted of 20 million records issued by more than 657,000 users. As shown
in Table 1, each record contains the following six items: 1) The query time (the time
the query was issued), 2) a user ID, 3) a query, 4) the item rank (the rank of clicked
result), 5) click sequences (the number in the click sequence in a search session),
and 6) the clicked URL.

Table 1 Dataset examples of the Sogou query log

Query time User ID Query Itemrank  Click sequence Clicked URL
00:00:03 8234353 TV program download 9 6 www.tvbsale.com/
00:00:04 720986435  You HaNa 2 3 club.koook.com/9226

After the removal of the queries of Web URLs, adult contents and single stop
words, the time-based method was used to segment sessions, and time-out threshold
was set to be 15 minutes!'®). In order to make our sample more representative and
unbiased, we extracted queries from June 11 to June 20, 2008, i.e., the intermediate
time period of June 2008 in this experiment, then used the Poisson sampling strategy
proposed by McCreadie et al.'), finally, we got a total of 11,068 sample queries.

2.2 Manual labeling of news queries

News queries used in this study were defined according to Louis et al.’). However,
it is of great challenge to decide whether a query is news-related. For example, the
query “Wenchuan” is more likely to be news-related after the outbreak of the
Wenchuan Earthquake on May 12, 2008, before that, it is more associated with such
non-news type of information as geography and travel, etc.

All the queries were marked by 9 labelers. If a word appeared in news titles,
abstracts or body fields and a page that contained the word was created on the day
of the query term, it was marked as a query with a news intent.

@ Sogou is the first general-purpose Chinese-language search engine launched by Sohu Co. in 2007, and it
has a collection of Web pages up to 10 billion. More details are available at http://www.sogou.com/labs/
dl/q.html.
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Considering that the frequently clicked URLSs can express users’ search purpose,
we integrated the top clicked query news pages on the query issued day into the
labeling interface, with an intention that the labelers can get more information about
the query-related news event with Sogou search engine at that time. All annotated
information was stored in MySQL® database.

Finally, we got a total of 1,220 news-related queries, which accounted for ca
11% of the total 11,068 sampled queries. This percentage was roughly in line with
the finding reported in Bar-Ilan et al.’s study!™. The annotator agreement was
measured by Cohen’s Kappa®' and was calculated at 0.78, which means it has
met the requirements of the substantial levels of agreement®®!) and the labeling work
is very effective.

3 Features for news queries
3.1 Features identified from sample data

3.1.1 Content-based query feature

As the size and content of a query are good indicators for query analyses®, news
query features were investigated through the analysis of the query content. In our
data sample, we found that the average length of both news and non-news queries
was about 5 characters (Table 2) and the average number of terms in a query was
about 2 words (Table 3).

Table 2 Length of news and non-news queries in our datasets

Query length Proportion of news query (%) Proportion of non-news query (%)
With 1 character 3 5
With 2 characters 4 5
With 3 characters 8 4
With 4 characters 23 19
With 5 characters 34 38
With 6 characters 20 23
With more than 6 characters 8 6

According to Maslov et al.'¥, news-related queries were short in length, but could
illustrate such important aspects of an event as locations and dates. In addition, we
considered other two kinds of person named entities, i.e., person and organization,
in our analysis and used ICTCLAS® as our tool to segment query words, then we

@ MySQL is a widely used open-source relational database management system (http://en.wikipedia.org/
wiki/MySQL).

@ ICTCLAS, a Chinese Lexical Analysis System which has been developed by the Institute of Computing
Technology of the Chinese Academy of Sciences. Available at http://www.ictclas.org/.
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Table 3 Query terms contained in queries

Query Proportion of news query (%) Proportion of non-news query (%)
With 1 query term 18 23
With 2 query terms 42 39
With 3 query terms 31 26
With more than 3 query terms 9 12

recognized person, organization and place entities. The high accuracy was reported
as 98.45%, and it was fast and easy to operate ICTCLAS.

In the whole labeled sets, there were only 8 queries containing time entities (e.g.,
“Olympics in 20087, “College Entrance Examination in 2008”) and 10 queries
containing organization entities (e.g., “‘Harbin Finance University”, “Admission in
Peking University”), which accounts for 0.15% and 0.2% of all queries, respectively.
As displayed in Table 4, person entities and place entities were important features
of news queries.

Table 4 News and non-news queries with place or person named entities

Query Frequency Percentage (%)
News queries WITH a place or person name 964 79
News queries WITHOUT a place or person name 256 21
Non-news queries WITH a place or person name 2,856 29
Non-news queries WITHOUT a place or person name 6,992 71

Since users often raise multiple queries and conduct multiple rounds of interaction
with a search engine for specific information, and the context of their previous
queries in the same session might help us understand the information behavior
of users!'”, thus, we regard the contextual information as another important clue
of news queries. In our study, the contextual information refers to the remaining
words in a query except name entities (place, person and organization). Table 5
outlines 5 most frequently used contextual words for news and non-news queries
when considering entity type information in queries.

Table 5 Occurrence of 5 top-ranked contextual words (events) in news and non-news queries

Percentage of the

Query type Top-ranked 5 contextual words total query (%)
News queries WITH person entity Scandal, marriage, events, death, divorcement 81
News queries WITH place entity National entrance examination, earthquake, 72
torch, incidents, scoring test papers
Non-news queries WITH person entity Download, pictures, movie, resume, blog 83
Non-news queries WITH place entity ~ Education, food, bus station, entertainment, 86

house prices
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Table 5 implies that different query categories contained different contextual
words. In view of this, we calculated the capability of contextual words while
representing news queries. As shown in Eq. (1), P(w) represents the value of the
contextual word w, N, (ef, w) denotes the number of news queries which
contain entity category et as well as the query term w in the news query training
set, V,..s (W) 1s the total news query with the query term w, and et the entity category.
Analogously, V,omews (€2, w) means the total number of queries containing the query
term w and entity category et in the non-news training set.

N, (et,w)

+(1-2)x Net,w)
N, (et, w)+N_

P(w)=4ix
et’ W) NﬂeWS (w) + Nn

(W) +1 M

onnews ( onnews

The value of entity e may be person or place named entity. If a query does not
contain any entity, the value of N, (et, w) or that of N,,...s (€7, W) is set to be 0.
In our training sets, 4 is a weight set as 0.5 according to Hassan et al.’s study!!®l.
If a query contains words representing named entities, we regard these words as
contextual words and calculate their values with Eq. (1). However, if a query
contains more than one contextual word, only the word with the maximum P(w)
value will be considered.

3.1.2 Time-based query feature

According to Zhao et al.’¥, if an event of something unique happens at a certain
point of time, this particular interval can be regarded as the duration of a news event.
Based on this definition, the duration will be treated as news query time if the news
is issued at the time point when a query-related event occurs.

As reported by Sun & Hu™, many users search for related information after a
news event happens, which makes the news-related queries more popular, and the
popularity can be reflected in the query logs®. As shown in Fig. 1, the horizontal
axis represents the specific date in June, 2008, and the vertical is the ratio of the
query frequency. The curve of news queries fluctuates a lot, suggesting a huge
difference existing between the maximum and the minimum probability.

In Fig. 1, there is a smooth curve before the occurrence of the curve peak for
news queries within a month period, which is followed by another smooth curve.
In this paper, the duration of a query peak was regarded as that of the news
event, so the peak apex was called a “query burst point”. As indicated in Fig. 1(a)
and Fig. 1 (b), the burst point of the news queries is on June 11 and 12, 2008,
respectively.

In order to calculate the duration interval of a news event, for a specific query,
we first calculated the maximum probability of its occurrence in the month, then
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Fig. 1 Temporal distribution of news query examples and non-news query examples. (a) An actor named
Lu You (news query example) and actors or actress change of the TV Series New Dream of the Red

Mansion (non-news query example); (b) Ping-Pong videos (news query example) and human resource agencies
in Shenzhen (non-news query example).

the difference between each date occurrence and the maximum probability. At last,
we used the average difference to measure the curve volatility. To make a further
analysis of news and non-news queries in the dataset, we divided the average
deviation into 5 numerical intervals (Fig. 2). The ratio of the interval “<10%"” for
non-news query is 80%, indicating that the average deviation of approximately 80%
of the non-news queries fell within this interval.

O
=3

@ News queries
m Non-news queries

oo
S o O
T T T

45

(=3
T

N W A U N
= =
T T

=3
T

15 15

5|_| 5
. . 110, =30

<10% 10%-20% 20%-30% 30%-40% 40%-50%
Average devitation intervals

Percentage of queries (%)

—_
(=3
T

(=}

Fig.2 Ratios of news or non-news queries in the average deviation intervals.

Figure 2 also shows that the average deviation of most non-news queries is less
than 10% whereas that of most news queries is greater than 10%. This is also the

reason why the query distribution in a month was used to predict the duration time
of news events related to the query.
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Suppose that the difference between the occurrence probability on the date d; and
that of the date d, , is greater than 10% in a month, the date d, is then defined as the
query burst point. As seen in Fig. 1, news popularity decreases gradually, this means
the volatility is lower before the final day of the news event. Based on this
observation, we assumed that if the difference between the maximum probability
and the probability on the day d,,, is greater than 10%, d,,, will be the news duration
end point. The period of £ days between the news burst point and the end point is
the duration time of the news event.

For the 1,220 news queries investigated in our study, we found the average
duration time of news event was 5 days. This means, if a burst point exists during
the first 4 days before d, for a specific given query, the query is more likely to have
a news intent. In order to find whether a query had a burst point, we used Boolean
value® to represent this feature. If a query has a burst point, its feature value is set
to be 1; otherwise, it is 0.

3.1.3 Click behavior-based query feature

According to Gaugazl et al.*”), if a user’s query contains a news intent, there must
be various descriptions of the same topic on the clicked Web pages. In other words,
topical similarities may exist among all search results. We thus selected the Web
pages clicked for a given query with top-ranked 20 click frequencies in the first
4 days to analyze the topical similarities.

The data processing, such as Web page cleanups, text extraction and stop
word removal were accomplished by our programming. Furthermore, Chinese word
segmentation was performed by the Chinese word segmentation tool, ICTCLAS.
Meanwhile, we applied this tool to recognize person and place entities in pages, and
employed regular expression to identify time entities in queries.

In this paper, the topical similarity between two Web pages was calculated with
Eq. (2), where sim(a,, a,) denotes the content similarity between two Web pages.
The higher the similarity, the more related their contents. The boost constant boosi(?)
equals to 3 if the term is an entity (i.e., person name, place name or time); otherwise,
itis L.

sim(a,,a,) = ¥ [1f (t,a,) X idf () X boost(t)] )
tea

In addition, the feature value #f (¢, a,) denotes the ratio of a word ¢ to the total
number of words contained in Web page a, and is calculated as Eq. (3), where
count(t in a,) refers to the frequency of the word ¢ and size(a,) the total terms in
Web page a,.

@ See http://en.wikipedia.org/wiki/Boolean_data_type.
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f(t,a,) = coun.t(t in a,) 3)
size(a,)

Intuitively, a news event is often reported by different websites or Web pages, but
its core content will remain unchanged. So words representing entities are always
more important when calculating the similarity within two pages. In light of this,
the inverse document frequency idf(¢) is calculated with Eq. (4), where count(a, has
?) refers to the number of documents in Web page a, containing the word 7.

idf (f)=1+log [L] (4)

count(a, has t)

3.2 Features proposed in literature
3.2.1 Content-based query features

e Terms. As Ruocco & Ramampiaro® reported, heterogeneous tags play
an important role in ranking and extracting hot-spot related tags. Such
heterogeneous words as “earthquake” and “accident” are more likely to appear
in news queries.

e Number of terms®*. This feature is based on the idea that if a user wants to
find some news related to a specific topic, he or she will construct a more
specific query to express his or her information need. Therefore, news queries
are assumed to be longer on average than non-news queries.

3.2.2 Time-based query features

e Average session length (s/)®. Tt refers to the average length of the sessions
in which a query has been formulated. Our intuition is that news searchers use
less time than non-news searchers.

e Average session time (as?)®. Claypool et al.? found that the time spent on
a page has a strong correlation with users’ explicit interest. On average, we
assume that news searchers spend less time than non-news searchers in a query
session.

e Query popularity (gpop). Namely, the frequency of query occurrence in a
query log?”. We assume that news queries are more popular than non-news
queries in the interval of the outbreak of a news event.

3.2.3 Click behavior-based query features

e News URL(nu). The ratio of news URL clicks against the total clicks number
of a query!!l. The intuition behind is that news queries are more likely to appear
in news URL addresses.
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e MedianClick(mc). Median of click distribution®. For a news query, the
median of click distribution could highly skew to a particular document; while
for a non-news query, the median of click distribution must be much larger
since users click on multiple documents.

e cPopular(cp). Similar to the percentage of the most clicks for the query!'?,
queries associated with clicks of unique topics contain news intents.

e Click entropy(ce)!'”. Smaller click entropy means that the majority users
click a limited number of Web pages, thus, when a user issues a news query,
he/she is more likely to click on more often-visited Web pages.

e Domain ClickEntropy(de). Namely, click entropy based on domain clicks.
According to Yuan et al.l', users tend to click on a short domain name to
retrieve Web pages, which would increase the click entropy and improve the
identification accuracy. Therefore, we suppose users are more prone to click
on more different domains.

e nCSPl.  That is, the percentage of query sessions less than 7 clicks. According
to Jansen et al.l"), the default value n=2 was adopted in our study. We assume
that news searchers are likely to click on more Web pages in each search
session.

e nRS. Percentage of query sessions that only involve top 7 results®!. According
to Jansen et al.l’l, the default value n=5 was set for this feature. We assume
news query searchers are more likely to click on the top-ranked Web pages.

4 Experiments
4.1 Datasets

A total of 11,068 queries from Sogou query log were used to evaluate the effec-
tiveness of all features in predicting news queries. We used the SVM!e" imple-
mentation software package® to classify queries. The 10-fold cross-validation
method® was adopted in the experiments.

4.2 Evaluation indicators

We used precision, recall and F-score (£1) measures to determine the effectiveness
of all features in news query identification. Precision p is the proportion of all
correctly classified examples in the set assigned to the target class, and recall » the

proportion of all correctly classified examples with the target class. F1 is a

combination of precision and recall defined as 2XPXT These metrics were first

p+}"
separately calculated for news and non-new queries, then were averaged, i.e.,

® Available at http://www.svmlight.joachims.org/.
© See http://en.wikipedia.org/wiki/Cross-Validation_statistics.
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macro-average. For all datasets, we used C, s, Cromews and Cy; respectively to present
the accuracy classification obtained for news, non-news and all query taxonomies,
which implied two different tasks: Distinguishing news from non-news queries and
calculating the accuracy of identified news and non-news queries.

4.3 Results

For support vector machine (SVM) classifier, three function kernels (linear,
polynomial and radial basis function) were used to test their classification accuracy,
respectively. Table 6 shows that the radial basis function (RBF) has a better accuracy
over other kernels. Therefore, we used the SVM and RBF to accomplish the
following experiments, and default settings were adopted for other parameters.

Table 6 F1 values using different functions kernel of SVM

Function kernels Cews Cronnews Ca

Linear 0.7354 0.7753 0.7248
Polynomial 0.7612 0.7314 0.7400
Radial basis function (RBF) 0.8530 0.8012 0.8368

Moreover, the previously proposed features in Section 3.2.3 were used as baseline
features. We employed the same classifier when the baseline features were used to
determine news queries in the data sample. As shown in Table 7, the macro-averaged
F-score of the classification result was 0.8368 when all features were used, i.e.,
8 out of 10 news queries can be generally classified correctly. But the impacts
of query expression (ges), query burst point (bst) and click results similarity (crs)
on classification accuracy were evident since the macro-averaged F-score was
improved from 0.6414 to 0.8368.

Table 7 Comparison of classification results after adding the features of ges, bst and crs

Methods Macro—qvgraged Macro-averaged Macro-averaged
precision recall F-score
Baseline features 0.6453 0.6375 0.6414
Adding the features ges, bst and crs 0.8404 0.8332 0.8368

5 Discussions and conclusions
|

To study the impact of ges, bst and crs on classification accuracy of predicting news

intent, we calculated their macro-averaged F-score respectively. Table 8 lists the

results when each of 12 features in Section 3.3.2 and our newly identified features

ges, bst and crs was removed. National Science Library,
As indicated in Table 8, all features except mc had a positive impact on improving Chinese Academy of

the accuracy of classification. Although query-based features (such as ferms and Sciences
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Table 8 Classification accuracy with one feature removed

Feature removed Macro-averaged F-score Feature removed Macro-averaged F-score

none* 0.8368 cp 0.8321
terms 0.8298 ce 0.8326
#terms 0.8331 de 0.8321
qpop 0.8321 sl 0.8319

nu 0.8210 ast 0.8318

nCS 0.8359 qes 0.8221

nRS 0.8343 bst 0.8120

mc 0.8369 crs 0.8300

*Note: “none” means all features are used. Results higher than 0.8368 are shown in bold.

ges), click behavior-based features (such as nCS, nRS, nu and c¢p), and time-based
features (such as s/ and gpop) were all effective in identifying news queries, query
burst point (bst) was found to be the most effective one. When bst was removed,
the classification accuracy value was 0.8120, the smallest among all features. This
indicates the usefulness of query burst point in predicting news queries.

In terms of query-based feature, query expression (ges) was more effective than
query terms (ferms), this is because ges can provide clues of news/non-news queries
with both entity information and contextual words.

In addition, ges was more effective than clicked result similarity (crs), and this
may be due to the reason that ges can describe users’ search intents in a direct way,
and the clicked results can contain noisy information which also affects the final
results when calculating with crs.

Moreover, news URL (nu) was found to be the most useful feature among the
click behavior-based features, which implies that the click information on news
pages was more important than that on common documents. Furthermore, the
removal of median of click distribution (mc) also led to a better accuracy. This is
probably because the search goals of news and non-news queries were both likely
to be informational, and numerous result pages were thus likely to be clicked.

However, we only used the features extracted from query logs in this study of
news query identification. Log data alone present a partial view of user behavior
and their interactions with the information retrieval systems only'”. To better
understand user’s search intents, approaches such as one-by-one studies or
questionnaire surveys are required urgently. Wu et al.l'¥ also indicated that the usage
of different features extracted from diversified sources may help to improve the
efficiency of identification of query intents, nevertheless, we need to prove if the
classification accuracy can be improved when other source features except for query
logs are used in the future study.

Furthermore, the annotation accuracy of recognizing named entities in queries
still need be improved. Instead of short queries, ICTCLAS is effective for long texts
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such as documents segmentation, and the impact of organization entities was not
been considered on the identification of news queries in this study. In addition, the
cost could be high if such features as query burst point be employed in the
classification of news queries. For instance, some name or place entities could
provide important clues for identifying a news query during a specific time period.
Consequently, in order to apply this feature, editors of general-purposed search
engines need have more training on how to label queries from time to time.
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