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Abstract:  The Web has significantly changed the behavior and expectations of human being in the areas of 

information retrieval, knowledge sharing and collaborative working. With the advancement of World Wide 

Web commonly known as WWW, the world has shrunk down, and it has truly become a magnificent force for 

the people who are using the facility of WWW for fulfilling their different needs. So in this context, it 

becomes important to design the information retrieval systems according to their functionalities and 

concerned application areas. Moreover, by having such design criteria you can easily acquire the 

information on the Web especially with the help of information retrieval systems (or search engines (SEs)). 

In the era of Internet, the performance and capabilities of information retrieval systems are important and 

significant areas for research. Millions of people use SEs every day. The Web has motivated research and 

development in information retrieval to promote SEs. Various search engines have been developed in order 

to provide users with an interface that enables them to locate documents containing information that 

matches their queries efficiently. The traditional SEs are keyword based, which also display irrelevant Web 

pages. Evaluating these SEs acquires increasing importance especially if it helps to answer the questions 

concerning their work and the accuracy of the results. This study explored and compared the features of 

each independently built SEs and Meta SEs to evaluate their performance and search capabilities based on 

the precision, recall, response time, and ranking. This chapter has been organized into four parts: part I 

presents the general introduction, objectives and scope of existing Web-based SEs, part II evaluates the 

general characteristics of some selected SEs and Meta SEs, and part III shows the results of SEs and Meta 

SEs to discuss the effectiveness of these information retrieval systems. 
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I. INTRODUCTION 

The Internet has brought significant changes in information technology and their related scenarios. Today, 

when the Web researchers are involved in finding out a solution for faster data exchange by introducing “Semantic 

Web”, in which data is given well-defined meaning through the use of a series of enabling client-server based Web 

technologies. This fundamental shift in Web will have significant effects for Web SEs. But, the final 

implementation of Semantic Web will take a number of years. Therefore, it becomes important to find the 

information in the present traditional SEs to retrieve the documents relevant to user’s need. The Internet provides 

millions of Web pages for the list of keywords provided by users. It is still difficulty to get the interesting and 

required results quickly from the Web. The automatic classification of Web pages into relevant categories is the 

current research topic, which helps the SEs to get relevant results. As the Web pages contain many irrelevant, 

infrequent and stop words that reduce the performance of the SEs. The goal of this chapter is to find best SE in 

terms of their precision, recall, response time and ranking for retrieval of information in the field of engineering 

and technology. A number of experiments with various features selected by different SEs are conducted. In order 

to retrieve information from WWW, a number of companies and institutions have quickly developed various SEs 

such as Google, Yahoo!, Lycos, Excite, AltaVista, Excite, AOL, HotBot and MSN, and a number of Meta SEs, 

namely, Clusty, Dogpile, WebCrawler, SurfWax, and Copernic. This steep number invites research. For instance, 

what features do various Web SEs and Meta SEs offer? How they are differ from each other in performance and 

related factors? Is there a single SE that out-performs all others in information retrieval? So, this current study tries 
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to investigate answers to these questions. In the present chapter an attempt has been made to trace out the study of 

effectiveness of SEs and Meta SEs to answer the above-said questions. 

II. RELATED STUDIES  

Web search engines did come into existence after 1994. In fact, a literature survey indicates that the number of 

evaluation studies done on Web SEs is small, and the majority of those publications (e.g., Shirky [13], Taubes 

[15], Wildstrom [16]) are descriptive in nature. The study of Courtois et al. [4] evaluated the performances of 

about 10 different Web search aids including CUI, Harvest, Lycos, Open Text, World-Wide Web Worm, and 

Yahoo!. They also concluded that for beginner, WebCrawler offers the unproblematic interface. In a different 

study, Scoville [12] surveyed a wide range of Web SEs, and suggested that Excite, InfoSeek, and Lycos should be 

added to one's list of favorites because they can retrieve accurate results from easy-to-use interfaces. Leighton [10] 

carried a study of Web SEs to evaluate the criterion of precision. Leighton evaluated InfoSeek, Lycos, 

WebCrawler and World-Wide Web Worm using eight reference questions from a University library as search 

queries and found that Lycos and InfoSeek have about the same precision with Lycos just ahead while 

WebCrawler gave surprisingly bad precision. The SEs assist users in locating information on the Internet. They 

are used to locating and retrieve the information, but provide limited ability in organizing the Web pages. Internet 

users deal with thousands of Web pages returned by a SE using simple keyword search. Searching through those 

Web pages is in itself becoming impossible for users as proposed by Daume & Brill [5]. Thus, it becomes more 

interesting to search the more relevant and quick selection of information that users are seeking. On October 2007, 

31 billion searches were conducted on Google alone, more than one billion queries each day [11]. Kim and Zhang 

[8] present a machine learning approach using genetic algorithm to extract the structure of HTML documents. 

Clarke and Willett [3] searched thirty queries of varying nature on AltaVista, Excite and Lycos and obtained best 

results in terms of precision, recall and coverage from AltaVista. Bar-Ilan [1] investigated six SEs using a single 

query. All the retrieved documents examined for precision, overlap and an estimated recall report that no SE has 

high recall. Many studies have explored the effectiveness of Web SEs [9] and begun to model how users search 

the Web [14], [17]. Chu & Rosenthal [2] in their study of three Web search engines found that AltaVista 

outperformed Excite and Lycos in both search facilities and retrieval performance. Web SEs are trying to better 

support human information behaviors through the development of a new Web search tool to help users to get 

better electronic information exchange.  

This research concentrates at the users’ computer interaction and query level to retrieve precise results related 

to Web search behavior. This research report results from studies of Web query data from various SEs, namely, 

Google, Yahoo!, Lycos, Excite, AltaVista, Excite, AOL, HotBot and MSN, and the Meta SEs, namely, Clusty, 

Dogpile, Surfwax, and Copernic. These search engines and Meta search engines have been compared and 

evaluated in terms of their search capabilities (e.g., Boolean logic, truncation, field search, word and phrase 

search) and retrieval performances (i.e., precision, recall, ranking and response time) using sample queries taken 

form the experienced person in the field of engineering and technology exploring Web search behavior. Our 

research goal has been to track trends in public Web searching and examine how the public searches the Web [7], 

[17]. But the final results clearly do not appear to agree with each other. In addition, the methodologies and 

assessment criteria used by those studies differed as well. Can a feasible methodology be developed to help Web 

users to select a particular SE, out of the great number of choices that is most appropriate to their specific search 

needs? The authors of this study have tried to do so by evaluating the searching capabilities and performance of 

selected Web SEs and Meta SEs. This chapter presents the report and their results from 21st April, 2008 to 13th 

November, 2008 about the studies of Web query data from the above-mentioned SEs and Meta SEs.  

III. SEARCH ENGINES AND WEB DIRECTORIES 

A Web directory is a pre-defined list of Websites that is compiled by human editors and categorized according 

to subject and topic, and it is selective. Humans compile Web directories in the form of a qualitative decision 

concerning the content on each listed Website. Consequently, Web directories are popular with Internet users 

looking for particular information because they feel that they have to identify “the best of the Web” for the topic in 

which they are interested, in particular. The Web directories also authorize search engine catalogues to provide 

secondary results for whenever their human-compiled directory fails to produce matching results related to the 

user’s query. For example, the world’s largest Web directory Yahoo! and Google search index for just this 

purpose. As a result of the manual compilation process, Websites that have been indexed by Web directories will 

remain listed within that directory. Broadly speaking, any Website that is comprised of several pages of organised 

links can be considered a Web directory. One such Web directory, which has explored to global status, becoming 

a real competitor to world-leader Yahoo!, is the Open Directory. On the other side, SEs are programs that let the 

user to search for information by key words. They suggest an interface to the user for submitting the search request 

on the basis of keywords, full text or headline. After obtaining results, they allow the users to click on certain 
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hyperlinks. All SEs have three primary components: (i) spider that examines Websites, (ii) an index or database of 

Website listings, and (iii) interrogation or retrieval software.  

The first component of SE is spider/crawler/robot: The databases of SE are primarily built up by spiders. It 

travels constantly over the Web space. The spiders are programs that search the Web for new Web pages, index 

words and/or links on those Web pages, and match the indexed words with the URL of the page on which they 

appear. The first spider (named World Wide Worm) was created in 1993. All the spiders, which are used to find 

the relevant information, go to the second part- the index/catalogue/database: This is the main element of any 

search engine- it is what the user interrogates. The third part of the SE is a search retrieval software program and 

all SEs have their own customized software to interrogate their databases. The retrieval software filters millions of 

pages to find the most relevant Web pages in accordance with the user’s request. It arranges the results in 

accordance with their priority levels. Ranking each of these matching Websites by relevance is determined by 

algorithms that analyze the location and frequency of the user’s search terms against this list of matching 

Websites. The searching algorithms of these information retrieval systems vary from each other, and which is one 

reason for the different results that users usually experience when running the same search across different SEs as 

discussed by Kumar and Dhawan [6]. There are also “Hybrid search engines”, which combine the both 

possibilities - associated directory and robot (for e.g. Yahoo!, which belongs rather to editor directories, but 

submits access also to sites that are found by Google SE). Many of the specialists are now directed to 

developments that are connected with optimization of SEs and the information security. Meta SEs don’t support 

databases with addresses of the Websites but they support databases of SEs. When using Meta SEs, the search is 

accomplished in parallel with several basic searching machines and directories. Some search machines for Meta 

search of the information are developed to the level of capacity to find doubled page addresses, obtained as a result 

of different engines of search and directories. 

IV. SCOPE AND OBJECTIVES 

Since the current study focuses on the search capability and performance of Web SEs. Accordingly, the 

evaluations are carried out by involving query sets arising from a range of information. Here the results are 

reported to conduct evaluations. One covers traditional topic relevance and judges a relevant Web page to 

contribute the information. The evaluation covers search for online services, in which a useful Web page is 

judged, which allows the searcher to directly access a particular Internet service. The following objectives are laid 

down for the study:  

(i) Identification of SEs and Meta SEs for the retrieval of information in the field of Engineering and 

Technology. 

(ii) Assessment of recall and precision of the selected SEs and Meta SEs.  

(iii)  Measuring the response time and ranking of the chosen SEs and Meta SEs.  

V. STUDY OF SEARCH ENGINES 

In present study the SEs and Meta SEs are examined as mentioned above. The following summary information 

is derived from online documentation for the above said SEs and Meta SEs.  

 

(a) Google (http://www.google.com/) 

Google search is a Web SE owned by Google, Inc., and is the most used SE on the Web. Google search was 

originally developed by Larry Page and Sergey Brin in 1997. Google’s SE normally accepts queries as a 

simple text area, and breaks up the user's text into a sequence of search terms, which will usually be words 

that are to occur in the results, but may also be phrases, delimited by quotations marks (”), qualified terms, 

with a prefix such as “+”, “-”, or one of several advanced operators, such as “site”. The advanced search Web 

form or interface of Google’s provides several additional fields that may be used to qualify searches through 

date of first retrieval, and all advanced queries transform to regular queries, with additional qualified terms. 

 

(b) AltaVista (http://www.altavista.digital.com/) 

AltaVista began to be developed in the summer of 1995 at Digital’s Research Laboratories in Palo Alto, 

California, and was formally delivered to the Web on December 15, 1995. Alta Vista holds Boolean searching 

mechanism and it also supports phrase searching (i.e., proximity searching with the NEAR operator), field 

searching (e.g., title: Semantic Web; URL: index.html), right-hand truncation with some constraint, and 

case-sensitive searching if only the first letter of a word is capitalized. AltaVista provides three display 

options: standard, detailed, and compact although the first two are the same. The ranking relevancy of 

keywords search results is determined by the occurrence frequencies of matching words, location (e.g., in title 

or the body of text) of matching words, and distance (i.e., how many words apart) between the matching 

words.  

 

http://www.google.com/
http://www.altavista.digital.com/
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(c) Yahoo! (http://www.yahoo.com/) 

Originally Yahoo! search started as a Web directory of other Websites. It was organized in a hierarchy, as 

opposed to a searchable index of Web pages. In the late 1990s, Yahoo! orginated as an independent Web 

portal with a search interface, and by 2007, it developed into a limited edition of version of selection-based 

search mechanism. Yahoo! search, originally referred to as Yahoo! provided search interface, which send 

queries to a searchable index of pages supplemented with its directory of sites. During its earlier days, none of 

the actual Web crawling and storage or retrieval of data was done by Yahoo! itself. In year 2001 the 

searchable catalogue of Yahoo! was powered by Inktomi database and later was powered by Google until 

2004, when Yahoo! search became independent. Yahoo! uses Boolean searching with the basic operators like 

AND, OR, and NOT. 

 

(d) AOL (http://www.aol.com/) 

AOL search system is powered by Excite. Users can use the plus and minus signs to require or exclude words, 

or the Boolean operators AND, OR and NOT, and can also use quotation marks to enclose phrases. Each 

retrieved keyword item from a searchable database includes URL, title, description, and relevance rating. 

Users can also select some of the advanced options like “Show me more like this” after each result, which 

directs AOL NetFind to automatically search for similar results.  

 

(e) HotBot (http://www.hotbot.com/) 

HotBot, owned by Terra/Lycos, is one of older Web SEs. It uses the Inktomi database, along with Direct Hit 

and the Open Directory. The basic search screen only shows a few options, but by choosing the advanced 

search the full range of search features is displayed. HotBot offers full Boolean searching. After choosing 

Boolean phrase from the drop down menu, HotBot supports Boolean searching with the operators AND, OR, 

and NOT. Searching can be nested using parentheses. Operators can be in upper or lower case, and symbols 

like “&” for AND, “|” for OR, “!” for NOT can be used to search keywords listings. HotBot can also use “+” 

for AND and “-” for NOT. It has a drop down menu choice for all the keywords or any of the words. 

Moreover, in the advanced search options, additional search boxes can be used to add more terms or to 

combine a phrase search with a Boolean search. Generally, HotBot and the other Inktomi databases searches 

are case sensitive. Therefore, if a search term consists of one or more upper case letters; the search is limited 

to only records that exactly match the specified cases. If search terms are entered in all lower case then all 

mixtures of upper and lower case are searched.  

 

(f) MSN (http://www.msn.com/) 

MSN search is one of the search engines for the MSN portal site. Before the launch of the New MSN search 

using its own, unique database on 1st February 2005. It used an Inktomi database from Yahoo!, but it is just 

the analysis of the old version and no longer reflects the functions of MSN search. MSN Search used 

LookSmart for its directory and Inktomi for its SE database. The sponsored sites advertisements were from 

Overture. MSN featured sites and directory results came first from the basic search screen. After choosing 

“Boolean phrase” from the drop down menu, MSN search supports Boolean searching with the operators 

AND, OR, and NOT. Either AND NOT or NOT can be used. The keywords search can be nested with the 

help of parentheses. All of its operators must be in upper case. MSN search can also use “+” for AND and “-” 

for NOT. The advanced search has a drop down menu choice for all the words or any of the words. 

 

(g) Excite (http://www.excite.com/) 

Excite was developed by Architext Software, a company initially based in a garage. It claims 1.5 million fully 

indexed Web pages (Scoville, 1996), and its index is updated approximately once a week. As for keyword 

search, query terms are both AND’ed and OR’ed in each search, but a higher weight is given to results with 

terms AND’ed. On the other hand, Excite does not support at present other advanced search options as 

present in Google, AltaVista, and MSN.   

 

(h) Lycos (http://www.lycos.com/) 

Lycos, representing the first 5 letters of the Latin name for wolf spider, was originally designed at Carnegie 

Mellon University. Later on, its proprietary was given to America Online and then became Lycos, Inc. The 

person Michael Mauldin is still a full-time employee of Lycos who has watched over Lycos’ from its 

beginning. Lycos maintains Boolean logic, and moreover, it includes that feature in such a way that the users 

don’t need to type the Boolean operators while performing a keyword search. For instance, one only wishes to 

select the search option “Match all terms (AND)” to use the AND operator. Another search feature Lycos 

provides is to match query terms against Web documents at five different levels, namely, Loose match, Fair 

match, Good match, Close match, and Strong match. But, no specific explanation is given to match different 

levels.  

http://www.yahoo.com/
http://www.aol.com/
http://www.hotbot.com/
http://www.msn.com/
http://www.excite.com/
http://www.lycos.com/
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A.  Meta Search Engines 

In a Meta SE, you submit keywords in its search box, and it transmits your search simultaneously to 

several individual SEs and their databases of Web pages. Meta SEs don’t own a database of Web pages; they 

send your search terms to the databases maintained by SE companies. 

(i) Clusty (http://www.clusty.com/) 

It currently searches a number of free, SEs and directories, not Google or Yahoo!. It accepts and translates 

complex searches with Boolean operators and field limiting. However, their results are accompanied with 

subject subdivisions based on words in search results, intended to give the major themes. 

(ii) DogPile (http://www.dogpile.com/)  

It searches Google, Yahoo!, LookSmart, Ask.com, MSN search, and more. The Websites that have purchased 

ranking and inclusion are blended in this engine. One can also observe for “Sponsored by links” below every 

search results. DogPile accepts Boolean logic, especially in advanced search modes. 

(iii) SurfWax (http://www.surfwax.com/) 

It is a better than average set of SEs. It can mix with educational, and news sources, or many other categories. 

It normally accepts “ ”, +/- and default is AND operator between words.  It is recommended to do fairly 

simple searches, allowing SurfWax’s site snaps and other features to help you dig deeply into results. 

(iv) Copernic (http://www.copernic.com/) 

It selects from list of SEs by clicking the properties button following advanced search box containing ALL, 

ANY, Phrase, and more.  

In summary, the afore-mentioned Web SEs and Meta SEs show diversity in their search capabilities, user 

interface, and quality of documentation. 

VI.  TEST ENVIRONMENT FOR SEARCH QUERIES 

The selected SEs and Meta SEs (as mentioned above) offer two modes of searching i.e. simple and advanced 

mode. Our study has chosen the advanced mode of search throughout to make use of available features for 

producing precise number of results. In case of AltaVista, Yahoo! and Google “match all of the words” was 

chosen for single and complex terms and “exact phrase” for compound queries. HotBot offer these options 

through pull down menus. The SEs and Meta SEs used to retrieve the results in English language. Each query was 

submitted to the selected SEs which retrieved a large number of results, but only the first ten results were 

evaluated to limit the study in view of the fact that most of the users usually look up under the first ten hits of a 

query. Each query was run on all the selected SEs and Meta SEs on the same day in order to avoid variation that 

may be caused due to system updating [3]. The queries are made for keywords, which are used, in the most of 

engineering branches according to the specific syntax of each selected SE and Meta SE. In this research, for each 

query up to 10 Web records are examined. As all the selected SEs and Meta SEs display results in descending 

order of relevance calculated one way or another, and therefore it is believed that this should not critically affect 

the validity of this study.  

A. Evaluation Criteria 

The criteria used for evaluating the performance of the SEs and Meta SEs are: Precision, Recall, Response time, 

and their ranking.  

(i) Precision is the fraction of a search output that is relevant for a particular query. Their calculations require 

knowledge of the relevant and non-relevant hits in the evaluated set of documents [3]. Thus, it is possible to 

calculate absolute precision of SEs, which provides an indication of the relevance of the system. In the 

context of the present study precision is defined as: Sum of the scores of relevant documents retrieved by a SE 

and Meta SE divided by total number of results evaluated. 

(ii) The recall on the other hand is the ability of a retrieval system to obtain all or most of the relevant documents 

in the collection. Thus it requires knowledge not just of the relevant and retrieved but also those not retrieved 

[3]. The relative recall value is thus defined as: Total number of documents retrieved by a search engine 

divided by sum of relevant documents retrieved by all the SEs and Meta SEs. 

(iii) The response time is computed from time difference of issuing a search command and displaying the first 

batch of search results on the screen. Finally, on the basis of precision, recall, and response time, the ranking 

of the SEs and Meta SEs has been obtained.  

VII.    RESULTS AND CONCLUSIONS 

The precision of different queries is calculated for the different SEs and Meta SEs. The precision of the Google 

is highest as compared to all other seven SEs as shown in graph 6.1. The graph 6.2 shows the value of Recall 

calculated for the different eight SEs. The Google gives the highest recall rate for the different search queries. On 

the other side, based on the precision, recall and the response rate, the ranking from 1 to 8 to different SEs have 

http://www.clusty.com/
http://www.dogpile.com/
http://www.surfwax.com/)
http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/Glossary.html#+/-
http://www.copernic.com/
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been provided. The 8 is the highest ranking which is given to the Google SE. Yahoo!, HotBot and Lycos have the 

same ranking, which is 7, and AltaVista and MSN get the 6 rank. AOL SE gets the lowest ranking as shown in 

graph 6.3. 

 
Graph 6.1 shows the precision for different SEs for different search queries. 

 

Graph 6.2 shows the recall for different SEs for different search queries. 

 

 
Graph 6.3 shows the ranking for different SEs. 
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Similarly the precision and recall of the different Meta SEs is calculated as shown in graph 6.4 and graph 6.5. 

So, on the basis of the precision, recall and the response rate, the ranking of different Meta SEs used in our study 

is shown in graph 6.6. Consequently, the results give a picture of better performance of Google in retrieving 

documents and information. It is the best choice for peoples who have access to various Web-based documents. 

Yahoo!, HotBot and Lycos is the best alternative for getting the relevant documents. 

 
Graph 6.4 shows the precision for different Meta SEs based on different queries. 

 
Graph 6.5 shows the recall for different Meta SEs based on different queries. 

 
Graph 6.6 shows the ranking for different Meta SEs. 
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 Google acquires the highest recall and precision due to the induction of its “Google Scholar” along with Web 

resources; HotBot offers a good combination of recall and precision but has a larger overlap with other SEs. 

AltaVista well known on the Web has lagged behind the Google, and the AOL is the weakest among the selected 

SEs in all respects. On the other hand, the Dogpile remains at the top in the listing of Meta SEs, as SurfWax 

observed the weakest among all the selected Meta SEs. However, from this study it is found that Google 

outperformed the other seven SEs in both search facilities and retrieval performance although Lycos had the 

largest coverage of Web resources among the eight Web SEs examined, while Dogpile preceded the other Meta 

SEs. The results demonstrate that structured queries (i.e. Boolean and phrased) contribute in achieving better 

precision and recall. The research findings also establish the relationship that precision is inversely proportional to 

recall (i.e. if precision increases recall decreases and vice versa). Finally, there is nothing in this study to explain 

why Web users seem to greatly prefer the Google SE, since the overall performance of Google and Yahoo! is more 

or less equivalent, and ahead of their competitors. You must therefore plan to apply the proposed methodology to 

a wider scope with the hope that our research findings will truly enable Web users to select a particular SE or Meta 

SE appropriate to their specific search needs. It would certainly be helpful for the developers of SE and Meta SE to 

design even better ones for the Internet community. 
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