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Abstract 

With the fast growth of the Web, users often suffer from the problem of information overload since many existing 
search engines response lots of non-relevant documents containing query terms based on the search mechanism of 
keyword matching. It has become more and more difficult to find user information needs correctly. For a broad-topic 
and ambiguous query, different users may have different search goals in their mind when they pass ambiguous query to 
a search engine. Thus, it is important to infer and analyze user search goals to improve the performance of a search 
engine and user experience. 
 
Keywords: Feedback sessions, Pseudo-documents, Query classification, Search goals, Search result 
organization. 

1. Introduction 

A key factor for the popularity of today’s Web search engines is the friendly user interfaces they provide. 
Indeed, search engines allow users to specify queries simply as lists of keywords. With the exponential 
growth of the Internet, it has become more and more difficult to find information. Web search services such 
as AltaVista, InfoSeek, and MSNWebSearch were introduced to help people to find information on the 
web. Most of these systems return a ranked list of web pages in response to a user’s search request. Web 
pages on different topics or different aspects of the same topic are mixed together in the returned list. The 
user has to sift through a long list to locate pages of interest. 
 
With the fast growth of the Web, a user can obtain abundant information easily by submitting a query to a 
search engine. Many existing search engines use keyword matching as the search mechanism, which 
usually causes the situation that a large number of non relevant documents containing query terms are 
founded out, and the user will make efforts to browse these non-relevant documents. The average length of 
queries is about two words. Thus, it is not simple to find out the real user goal from such short queries. For 
example, when users submit a query, “Michael Jackson”, the real user goal in their mind may be that “I 
want to download Michael Jackson’s music”. Figure 1 illustrates the snippet retrieved with the query 
“Michael Jackson” from Google. The snippet is sorted at about the 100th rank so that users may take lots of 
time to browse the search-result snippets one by one and finally find this satisfying snippet. 
 
The purpose of user goal identification focuses on understanding “what the intension of the user is as 
he/she submits a query,” and further dealing with the problem of query ambiguity to response more suitable 
search results for fitting user needs. Recently, Broder [1] defined three coarse classes of user goals, 
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including Navigational, Informational and Transactional/Resource. However, such kinds of user goal 
classification are so coarse that they can’t meet many confined user goals, and eventually the amount of the 
reduced search results based on such coarse classification are still overloaded to the users. 
 

 
Fig. 1 A search-result snippet with the query “Michael Jackson” 

In the past years, some researchers utilized personalized data and click-through data as the reference of 
implicit user goals behind a query to improve the performance of search results. In general, click-through is 
effective to improve the ranking of search results and popularly utilized by the existing search engines. 
Thus assumption is that certain snippets in the retrieved search results indicate the possibilities that 
frequently clicked snippets may contain certain terms related to or the same as the user goals. Figure 1 
shows that a snippet includes a few potential terms related to user goals, whose combined pairs demonstrate 
some different user goals. Web search results are utilize to discover a variety of user goals. 

2. Related work 

 

2.1 Classification of user search goals 

User search goals can be considered as the clusters of information needs for a query. Broder et al. [1] 
proposed the taxonomy of web search and classified user goals into three classes Navigational, 
informational and Transactional. Furthermore, they reported that the percentage of Informational class is 
higher than the other two classes. Rose and Levinson [2] considered that the entries within Transactional 
class could be classified into more subclasses. So they replaced Transactional class with Resource class and 
subdivided Informational class and Resource class into more detailed classes. The following is the 
definition of the three above mentioned classes: 

 
A. Navigational: When users submit navigational queries, they tend to find certain specific sites in  

their mind. For example, the situation may be that a user forgets the URL of a specific site or want to find 
the site of a company. The purpose of such queries is to reach a particular site that the user has in mind, 
either because they visited it in the past or because they assume that such a site exists. Some examples are 
• national car rental. Probable target http://www.nationalcar.com 
• american airlines home. Probable target http://www.aa.com 
This type of search is sometimes referred as "known item" search in classical IR, but is mostly used in the 
evaluation of various systems. Navigational goal can be defined as demonstrating a desire by the user to be 
taken to the home page of the institution or organization in question. To be considered navigational, the 
query must have a single authoritative web site that the user already has in mind. For this reason, most 
queries consisting of names of companies, universities, or well-known organizations are considered 
navigational. Therefore, this kind of queries is classified into Navigational class. 
 

B. Informationa l: When users submit informational queries, they may tend to find relevant  
information to the query. For example, when users submit the query, “Michael Jackson”, they possibly 
want to find his albums or lyrics. The purpose of such queries is to find information assumed to be 
available on the web in a static form. No further interaction is predicted, except reading. By static form we 
mean that the target document is not created in response to the user query. 

The informational goal class also includes the desire to locate something in the real world, or simply get 
a list of suggestions for further research. Most product or shopping queries have the “locate” goal – I’m 
searching the web for X because I want to know where I can buy X. Plural query terms are a highly reliable 
indicator of the list goal. 

 
C. Resource: Users may want to find some software or non-textual resources. For example, the query  



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 3, March 2014, Pg: 175-181 

 

Sheetal S. Jadhav, IJRIT  177 
 

“Firefox” may be submitted when a user wants to find this web browser software. Resource queries all 
represent a goal of obtaining something (other than information). If the resource is something to use in the 
offline world, such as song lyrics, recipes, sewing patterns, etc., we call it an “obtain” goal. If the resource 
is something that needs to be installed on computer or other electronic device to be useful, the goal is 
“download”. If goal is simply to experience (typically view or read) the resource for enjoyment, the goal is 
“entertain.”. Finally, the “interact” goal occurs when the intended result of the search is a dynamic web 
service (such as a stock quote server or a map service) that requires further interaction to achieve the user’s 
task. 

2.2 Advantages of analyzing user search goals  

In web search applications, queries are submitted to search engines to represent the information needs of 
users. However, sometimes queries may not exactly represent users’ specific information needs since many 
ambiguous queries may cover a broad topic and different users may want to get information on different 
aspects when they submit the same query. For example, when the query “the sun” is submitted to a search 
engine, some users want to locate the homepage of a United Kingdom newspaper, while some others want 
to learn the natural knowledge of the sun, as shown in Fig. 2. 
 

 
Fig. 2 Example of different user search goals and their distribution for the query “the sun” 

 
Therefore, it is necessary and potential to capture different user search goals in information retrieval. We 
define user search goals as the information on different aspects of a query that user groups want to obtain. 
Information need is a user’s particular desire to obtain information to satisfy his/her need. User search goals 
can be considered as the clusters of information needs for a query. The inference and analysis of user 
search goals can have a lot of advantages in improving search engine relevance and user experience. Some 
advantages are summarized as follows. 

a) Restructure web search results 

We can restructure web search results [3], [4], [5] according to user search goals by grouping the search 
results with the same search goal; thus, users with different search goals can easily find what they want. 
 
Hao Chen and Susan Dumais [3] developed a user interface that organizes Web search results into 
hierarchical categories. Text classification algorithms were used to automatically classify arbitrary search 
results into an existing category structure on-the-fly. A user study compared new category interface with 
the typical ranked list interface of search results. The study showed that the category interface is superior 
both in objective and subjective measures. Subjects liked the category interface much better than the list 
interface, and they were 50% faster at finding information that was organized into categories. Organizing 
search results allows users to focus on items in categories of interest rather than having to browse through 
all the results sequentially. 
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Xuanhui Wang and ChengXiang Zhai [4] used Web Search Logs to Organize Search Results. Effective 
organization of search results is critical for improving the utility of any search engine. Clustering search 
results is an effective way to organize search results, which allows a user to navigate into relevant 
documents quickly. However, two deficiencies of this approach make it not always work well: (1) the 
clusters discovered do not necessarily correspond to the interesting aspects of a topic from the user's 
perspective; and (2) the cluster labels generated are not informative enough to allow a user to identify the 
right cluster. They propose to address these two deficiencies by (1) learning \interesting aspects" of a topic 
from Web search logs and organizing search results accordingly; and (2) generating more meaningful 
cluster labels using past query words entered by users. They evaluated the proposed method on a 
commercial search engine log data. Compared with the traditional methods of clustering search results, this 
method given better result organization and more meaningful labels. 
 
 

b) User search goals represented by some keywords can be utilized in query recommendation 
 

Second, user search goals represented by some keywords can be utilized in query recommendation [6], 
[7].Thus, the suggested queries can help users to form their queries more precisely. 
 
Ricardo Baeza-Yates, Carlos Hurtado, and Marcelo Mendoza [6] proposed a method that, given a query 
submitted to a search engine, suggests a list of related queries. The related queries are based in previously 
issued queries, and can be issued by the user to the search engine to tune or redirect the search process. The 
method proposed is based on a query clustering process in which groups of semantically similar queries are 
identified. The clustering process uses the content of historical preferences of users registered in the query 
log of the search engine. The method not only discovers the related queries, but also ranks them according 
to a relevance criterion. 
 
Huanhuan Cao, Daxin Jiang, Jian Pei, Qi He, Zhen Liao, Enhong Chen, Hang Li [7] proposed a novel 
context-aware query suggestion approach which is in two steps. In the online model learning step, to 
address data sparseness, queries are summarized into concepts by clustering a click-through bipartite. Then, 
from session data a concept sequence suffix tree is constructed as the query suggestion model. In the online 
query suggestion step, a user's search context is captured by mapping the query sequence submitted by the 
user to a sequence of concepts. By looking up the context in the concept sequence suffix tree, approach 
suggests queries to the user in a context-aware manner.  
 

c) Reranking web search results 
 

Third, the distributions of user search goals can also be useful in applications such as reranking web search 
results that contain different user search goals. 

2.3 Existing work about user search goal analysis 

Due to its usefulness, many works about user search goals analysis have been investigated. They can be 
summarized into three classes: Query classification, Search result reorganization and Session boundary 
detection.  

a) Query classification 

In the first class, people attempt to infer user goals and intents by predefining some specific classes and 
performing query classification accordingly. Lee et al. [8] consider user goals as “Navigational” and 
“Informational” and categorize queries into these two classes. Uichin Lee, Zhenyu Liu, Junghoo Cho [8] 
studied whether and how we can automate goal identification process. They first represented results from 
human subject study that strongly indicates the feasibility of automatic query-goal identification. They 
propose two types of features for the goal identification task: user-click behaviour and anchor-link 
distribution. Their experimental evaluation shows that by combining these features we can correctly 
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identify the goals for 90% of the queries studied.Li et al. [9] define query intents as “Product intent” and 
“Job intent” and they try to classify queries according to the defined intents. Other works focus on tagging 
queries with some predefined concepts to improve feature representation of queries. However, since what 
users care about varies a lot for different queries, finding suitable predefined search goal classes is very 
difficult and impractical. 
  

b) Search result reorganization 

In the second class, people try to reorganize search results. Wang and Zhai [4] learn interesting aspects of 
queries by analysing the clicked URLs directly from user click-through logs to organize search results. In 
this approach they studied the problem of organizing search results in a user-oriented manner. To attain this 
goal, they rely on search engine logs to learn interesting aspects from users' perspective. Given a query, 
they retrieved its related queries from past query history, learn the aspects by clustering the past queries and 
the associated clickthrough information, and categorized the search results into the aspects learned. 
However, this method has limitations since the number of different clicked URLs of a query may be small. 
Other works analyse the search results returned by the search engine when a query is submitted [3], [5]. 
Since user feedback is not considered, many noisy search results that are not clicked by any users may be 
analyzed as well. Therefore, this kind of methods cannot infer user search goals precisely.  
 

c) Session boundary detection 

 
In the third class, people aim at detecting session boundaries. Jones and Klinkner [10] predicted goal and 
mission boundaries to hierarchically segment query logs. Most analysis of web search relevance and 
performance takes a single query as the unit of search engine interaction. When studies attempt to group 
queries together by task or session, a timeout is typically used to identify the boundary. They have shown 
that a diverse set of syntactic, temporal, query log and web search features in combination can predict goal 
and mission boundaries well. (When used independently, word and character based features perform best). 
Additionally, they have shown that the task of matching queries within the same interleaved goal or 
mission is harder than identifying boundaries. This may indicate that the best approach to clustering queries 
within the same goal or mission may build on first identifying the boundaries, then matching subsequent 
queries to existing segments. It may also be effective to use multi-task machine learning to join the tasks of 
identifying mission and goal boundaries together. However, their method only identifies whether a pair of 
queries belong to the same goal or mission and does not care what the goal is in detail. 
 

d) Inferring method based on feedback session 

 
To overcome disadvantages of above three classes, Zheng Lu, Hongyuan Zha, Xiaokang Yang, Weiyao 
Lin, Zhaohui Zheng[11] discoved the number of diverse user search goals for a query and depicted each 
goal with some keywords automatically. They first proposed a novel approach to infer user search goals for 
a query by clustering proposed feedback sessions. The feedback session is defined as the series of both 
clicked and unclicked URLs and ends with the last URL that was clicked in a session from user click-
through logs. Then, they proposed a novel optimization method to map feedback sessions to pseudo-
documents which can efficiently reflect user information needs. At last, they clustered these pseudo-
documents to infer user search goals and depicted them with some keywords. Since the evaluation of 
clustering is also an important problem, they also proposed a novel evaluation criterion classified average 
precision (CAP) to evaluate the performance of the restructured web search results. They also demonstrated 
that the proposed evaluation criterion can help to optimize the parameter in the clustering method when 
inferring user search goals. 
 
This work has three major contributions as follows: 

a) They proposed a framework to infer different user search goals for a query by clustering feedback 
sessions. They demonstrated that clustering feedback sessions is more efficient than clustering 
search results or clicked URLs directly. Moreover, the distributions of different user search goals 
can be obtained conveniently after feedback sessions are clustered. 
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b) They proposed a novel optimization method to combine the enriched URLs in a feedback session 
to form a pseudo-document, which can effectively reflect the information need of a user.  

c) They proposed a new criterion CAP to evaluate the performance of user search goal inference 
based on restructuring web search results. Thus, the accurate number of user search goals for a 
query can be determined. 

 
Feedback Session 
 
Generally, a session for web search is a series of successive queries to satisfy a single information need and 
some clicked search results. The feedback session[11] consists of both clicked and unclicked URLs and 
ends with the last URL that was clicked in a single session. It is motivated that before the last click, all the 
URLs have been scanned and evaluated by users. Therefore, besides the clicked URLs, the unclicked ones 
before the last click should be a part of the user feedbacks. Fig. 3 shows an example of a feedback session 
and a single session. In Fig. 3, the left part lists 10 search results of the query “the sun” and the right part is 
a user’s click sequence where “0” means “unclicked.” The single session includes all the 10 URLs in Fig. 
3, while the feedback session only includes the seven URLs in the rectangular box. The seven URLs consist 
of three clicked URLs and four unclicked URLs in this example. 
 

 
Fig. 3 Feedback session for the query “The Sun" 

 
Pseudo-documents are formed based on URLs representation by combining the clicked and unclicked 
URLs. Once pseudo document is created search goals can be inferred effectively. After clustering all the 
pseudo-documents, each cluster can be considered as one user search goal. Finally CAP evaluation method 
is applied to enhance the performance of system and restructure search results are returned to the use. 
Advantages of inferring method based on feedback session 
1. Provides a framework to infer different user search goals for a query by clustering feedback sessions.  
2. Distributions of different user search goals can be obtained conveniently. 
3. Optimization method is used to combine enriched URLs in a feedback session to form a pseudo-
document which better represents user information needs. 
4. Provides new criterion CAP to evaluate the performance of user search goal inference based on 
restructuring web search results. 

3. Conclusions 

In this way we surveyed few methods for inferring user search goals. User search goals can be considered 
as the clusters of information needs for a query. Many works about user search goals analysis have been 
investigated. All the methods discussed above, have some advantages and disadvantages over the other. 
Apart from all above discussed approach the last approach which is based on feedback session is having 
some additional capability to infer user search goals. In this approach, new framework is proposed to infer 
user search goals for a query by clustering its feedback sessions represented by pseudo-documents. 
Feedback sessions can reflect user information needs more efficiently. This method satisfies information 
needs of the user as well as saves lot of time to search ambiguous query.  
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