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ABSTRACT

The behaviour of the searcher when using the search engine especially
during the query formulation is crucial. Search engines capture users’
activities in the search log, which is stored at the search engine server. Due
to the difficulty of obtaining this search log, this paper proposed and
develops an interface framework to interface a Google search engine. This
interface will capture users’ queries before redirect them to Google. The
analysis of the search log will show that users are utilizing different types of
queries. These queries are then classified as breadth and depth search query.
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1. INTRODUCTION

To date, millions repositories, websites and directories that contain
billion of electronic documents and web pages have been made available for
public access. WorldWideWebSize.com
(http://www.worldwidewebsize.com/) estimates that at least 20.26 billion
web pages (until Thursday, 18 March, 2010) have been indexed by three
major search engines such as Google, Bing, Yahoo Search and Ask™.

Information on the Web is organized and indexed by an Internet based
software agent called a web crawler. The crawler explores the web through
the uniform resource locator (URL), retrieves the content of the website,
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categorizes the information based on the definition created by the
webmaster, and then indexes the website in the database®. The user-search
interface is used to communicate the user and the database. The common
user-search interfaces that are available on the Web are online directories
and search engines® > °. A search engine is a computer program that
retrieves information based on the queries entered by the users. The search
engine is the most popular search tool for information searching®.

Searchers’ activities and their interaction with the Web search engine
are usually recorded in the search engine server log. The log contains
searchers’ details such as Internet protocol (IP) number, session number (ID)
and information searched, which includes the search streams, terms,
operators and other information. A search log provides valuable information
to the researchers who study the searchers’ searching behavior, search
patterns, usage mining and other items. However obtaining the log is
expensive as it was not intended for public access. Therefore, an alternative
method is proposed to record the usage and create a researcher’s own search
log. In this paper, a framework of an interface system for interfacing Google
search engine is proposed to capture user search activities. A method for
analyzing user search behaviour from the search log is also discussed.

2. GOOGLE SEARCH ENGINE

Google is the general purpose search engine and one of the widely used
search tools on the Internet® 8. According to Nazim®, Google popularity is
due to the number of reasons such as wide coverage and updated regularly,
fast in access, provide user friendly interface, provide links to other websites
and a separate interface for searching journals, images, news, and audio.
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Figure 1. Google search engine
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3. FRAMEWORK OF INTERFACING GOOGLE SEARCH
ENGINE

In order to study the searchers’ search behaviour, the searching
activities that represent the searching behaviour needs to be recorded in the
search log. Typically, search behavior is influenced by the user knowledge®.
Fadhilah and Ramayah'® have shown that the user’s knowledge is
significant to the search satisfaction. According to Jansen*!, the search log
involves three major stages:

® Collection: the process of collecting the interaction data for a given
period in a transaction log.

® Preparation: the process of cleaning and preparing the transaction log
data for analysis

® Analysis: the process of analyzing the prepared data

To record the search activities, an interface has been designed and
developed. The interface is a layer between the searcher and the Google. As
defined by Wang et al.'? interface is a layer between the user and the search
system that facilitates human computer communication.

Figure 2 shows a model of the proposed search interface. A search
interface consists of search interface engine and reporting module. A query
entered by the searcher will be stored into a database and forwarded to
Google. The query will not be modified. It will be forwarded as it is.
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Figure 2. A model of search interface
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The search interface consists of two parts, namely a reference number
page (Figure 3) and the searching interface (Figure 4). The reference
number page is an interface that accepts the user’s reference number. In this
study, the student’s matric number was used as the unique reference number
to group and index the user’s queries information.
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Figure 3. Search interface - reference number page

The searching interface (Figure 4) will receive the user’s query and
forward it to Google for processing and displaying results. This interface
does not modify the query or delay the search process as it only records the
query before redirecting the query to the Google search engine. This
interface consists of two main parts. The upper part, with the blue
background, is a section where students can enter their queries. The lower
part is where the Google interface and results are displayed. When the
students enter queries in the blue area, the queries will be time stamped and
stored in the database. The query is submitted to Google, which then returns
a list of search results.
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Figure 5. Example of search session
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Users’ queries and other information from the searching session are

recorded in the transaction log. A Web transaction log is a file where all

activities on the Web are recorded. A transaction log is a common source of
information to investigate the Web search behaviour*® ****. Figure 6 shows
the example of the search log that was used in this study. The search log
contains information about the user and the computer used such as user ID
and computer IP and information about the search session which includes

the session ID, date and time. Other items in the log such as time difference,

IP and session counter, number of attempts and queries, number of terms,
terms average and number of unique terms were calculated by the system.
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Table 1 shows the list of items in the log and their descriptions. In this study,
only queries were taken for analysis. Other information was used as a

reference.
Table 1. Log item and description
Column Item Description
Num is a continuous line number and the
1 Num (and record ID) record ID is a reference number of the record

in database

2 G (Group number) Indicate the group number
Ref. No. is the user ID that is used as a
3 Ref. No. :
reference for the particular user.
Counting the number of IP —the counter
4 IP Count .
increase when new IP found
5 #S (Session) Qountlng the number of_ session - the counter
increase when new session found
6 Curr. S Shows the current session
7 Date Shows the date
8 Curr. Time Shows the time of the current search session
9 Prev. Time Shows the time of the previous search session
. . Shows the time different (in second) for each
User Time Diff .
10 user based on current and previous search
(second) .
session
. . . Shows the time different (in second) for each
Session Time Diff . .
11 session based on current and previous search
(second) .
session
12 Total Time Total time taken by each user to complete the
search task
13 Query Query entered by user
14 Op (Operator) Boolean operator used
15 éﬁé@ttempt & Summarize the query used by each user
15(a) Atp (Attempt) Shows the number of attempt made by user
15(b) #Term Shows the number of term used
15(c) T Term Shows the total number of the terms
15(d) Avg (Average) The query average.
15() #UTerm Number of unique terms in the query
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Figure 6. Example of search log

4. METHOD OF SEARCH BEHAVIOUR ANALYSIS

The user search behaviour measurements are based on the users’
activities as captured in the transaction log. A transaction log stores queries
that were used during the searching session. The search log is undergoing
processes to clean the data. Users who did not perform queries were
removed. These users were recognized based on the query entered.
Typically, users are expected to enter more than one query, which indicates
that they formulate and reformulate the queries. Otherwise, the users are
browsing, or visiting each link exhaustively. Browsing activity is not the
scope of this study. The irrelevant queries were also identified and removed.
Then query is classified either as breadth or depth search query™. Breadth
query strategy is a broad usage of query. The query formulated is general,
wide and not specific to the domain. Depth query strategy is a narrow usage
of query. The query is narrowed into the domain, and the use of keyword is
more specific towards the search task. The classification was based on the
criteria in Table 2 and Table 3.
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Table 2. Criteria for breadth search query

Breadth search query

Coding

Symbol Strategy Description Example
B1 Keyword Directly typing the Typing the words
search query subject Homestay
, : : Searching for  Ministry
B2 Wl(_je_s_earch Searching using a of Tourism to find the
definition broad query
Homestay
General Using information Searching for the
B3 knowledae that is not mentioned  Homestay mentioning
g in the search task Guest House.
Table 3. Criteria for depth search query
Depth search query
Coding .
Symbol Strategy Description Example
D1 Boolean Using Boolean Homestay AND Pahang
search syntax
D2 Computer Using a computer Homestay.gif, homestay.
convention convention jpeg
D3 Complex Cross searching with  Homestay, jungle tracking,
search more than one query fishing, etc.

The following are the steps of the coding process.

Step 1: The transaction log was retrieved from the database. Example
of the log is shown in Figure 6.

Step 2: The transaction log was sorted according to the group,
date/time, computer IP and session number. The example in Figure 6 has
been sorted based on these criteria.

Step 3: Data cleaning was performed to remove single query users and
irrelevant queries. Figure 7 shows example user with reference no. 101936
at line 43 only entered one query. This user was suspected to be browsing,
which was not recorded in the transaction log. This user was discarded from
the list.
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Figure 7. Example of single query user

During the search process, users were expected to formulate and use
queries that were related to the homestay. Unrelated queries were removed
from the list. Figure 8 shows examples of irrelevant queries. Users with
reference no 106697 at line 1019 used the word “library uum” as the query.
This query was not relevant to homestay, and therefore, this particular
record was removed from the list.
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Figure 8. Example of irrelevant query

Step 4: Query classification or marking was performed. In this step,
each query was examined and classified either as breadth or depth query.
Table 4 shows examples of queries for users A and B. During the coding,
each query strategy was denoted with a symbol. The breadth search queries
are represented by symbols B1, B2 and B3, where each symbol represents
keyword search, wide search and general knowledge, respectively. Depth
search queries are represented by symbols D1, D2, and D3. D1 represents
the Boolean search, while D2 and D3 represent computer convention and
complex search, respectively.

Step 5: The classified queries were transferred into the table and the
frequency of each query type was calculated. For ease of the analyses in
Statistical Package for the Social Sciences (SPSS), the search logs were
transferred into a table (Figure 9). For example, user A and user B were
among the respondents in this study. Queries by both users were transferred
into the table. Based on the query occurrences, user A formulated eight
queries, showing that user A had eight attempts. Attempt is conceptualize as
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number of times the query entered by user. Out of these attempts, five
queries fell under breadth search strategy, while the other three were depth
search strategy. Further classification has shown that five queries identified
as breadth search strategy can be divided into direct keyword (B1), wide
search (B2), and general knowledge (B3) by which each strategy represents
2, 2, and 1 queries respectively. Three queries under the depth search query
are classified as complex search strategy (D3). Other types of queries,
Boolean operator (D1) and computer convention (D2), were not used by this
user. User B, on the other hand, has formulated nine queries. Seven of the
queries fall under breadth search query and the other two are depth search

query.

Table 4. Example of queries and classification

User Query Classification

User A Homestay Bl
Homestay Malaysia B2
Homestay Bl
Homestay in Kedah B2
Rumah tumpangan B3

Homestay, kedah, jungle tracking,

o D3

makanan tradisional
Homestay, Malaysia, tradisional D3
Sarawak, jungle traking, package D3
User B Website Homestay Bl
Homestay in Malaysia B2
Homestay Selangor B2
Perak homestay B2
Guest house B3
Kelantan Guest House B3
Malaysia Homestay Aktiviti B2
Homestay AND Terengganu D1

Peta ke homestay Kuala Medang D2
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User A
User B

User n

Search Log
Classification of search query and frequency
Bl B2 B3 D1 D2 D3
User A 2 2 1 0 0
User B 1 4 2

Figure 9. Example of the classification of search query and frequency
Step 6: The mean for both breadth and depth search query was
calculated. An example is shown in Table 5. These mean values are then
used in the statistical analysis.

Table 5. Mean value for breadth and depth search query

User Mean Breadth Mean Depth

User A 1.667 1
User B 2.333 0.667
4. FINDINGS

In this study, a total 1,072 queries were extracted from the transaction
log and analyzed. All queries are marked to determine their category (either
breadth or depth search query). After the marking, 596 queries are classified
as breadth search query and 476 are depth search query. Based on these
findings, it might be obvious to say that the breadth search query is
moderately higher compared to depth search query.

Table 6 shows specific mean values and standard deviation for each
user search query categories. For the breadth search query, the mean values
ranged from .97 to 2.36. Among the query categories in the breadth search
query, “general knowledge” achieved the highest mean value, 2.36. The
lowest mean value is the wide search category with the mean value .97.
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In the second group of search query, depth search query, the mean
values ranged from .62 to 1.63 and the standard deviation score is from .77
to 1.84. In this category, the complex search shows the highest mean value,
followed by computer convention and Boolean operator.

Table 6. Mean values and standard deviation for query search formulation

Query categories Query Total Mean Std. deviation
Direct search 162 1.24 1.39
Breadth search query Wide search 127  0.97 1.21
General knowledge 307 2.36 2.86
Boolean operator 81 0.62 0.77
Depth search query  Computer convention 181  1.38 1.40
Complex search 214 1.63 1.84

5. DISCUSSION AND CONCLUSION

User search behaviour contains two dimensions; breadth search query
and depth search query. These findings show that a user had performed
more than one attempt during the completion of the search task. This is in
line with Spink et al.”, which indicated that users often repeated the search
process in their searching activities. The mean for the breadth search query
is slightly higher compared to the depth search query. This indicates that the
users have fully utilized breadth search query in their searching. This
finding is in_line with Park et al.'®, which indicated that Internet users do
not fully utilized advanced search strategies as opposed to basic Internet
searching. In this study, an advanced search strategy is categorized under
depth search query category. However, a small difference of mean value
between the breadth search and depth search shows that the users tend to
improve their searching with depth query.

The details of the descriptive analysis for breadth search query indicate
that the most popular types of query used by the respondents are general
knowledge. This finding is in line with Wildemuth'® which indicates that
user will begin with general knowledge and tend to focus on the search topic.
Direct search is the second-most popular search. Direct search strategy is
influenced by the search task, in which a user can extract the keyword from
the search task. This scenario is parallel with a study by Jansen®. The third
strategy is wide search. Wide search is the lowest in popularity, as those
using this strategy require some general knowledge related to the search
topic.
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The analysis for depth search query indicates that the popular types of

query are complex search and computer convention. The analysis also
reveals that the usage of Boolean operator is the lowest. This is in line with
several findings which indicate that the usage of Boolean operator is not a
popular strategy among Internet users®® .

Based on the above analysis, it appears that the respondents are

utilizing both behaviors during their searching. It is suspected that the
respondents switched their strategy from broad to narrow in order to achieve
their goal.
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