1.0. Introduction 

In today’s society, Internet is the excellent source of information for every individual and the World Wide Web, an ‘embodiment of human knowledge’ (World Wide Web Consortium, 2010), or ‘a pool of human knowledge’ as described by father of Web, Tim Berner Lee (Berner Lee et al., 1994), makes it more useful for all purposes. The interlinked comprehensive databases having information on different magnitude like media, marketing, entertainment, advertisement, etc. (Shafi & Rather, 2005), increases the usefulness of Web to any height. The World Wide Web, WWW, W3, or simple Web is most popular, extensive and the fastest communication medium in Internet. Today, the explosive growth of the Internet has rendered the Web as the primary tool for information retrieval. This technology in combination with latest electronic storage devices enables us to keep track of enormous amount of information available to the information society (Schlichting & Nilsen, 1996). The public information stored in the multitude of computer networks connected to the Internet forms a huge electronic library, but the enormous quantity of data and number of linked computer networks also make it difficult to find where the desired information resides and then to retrieve it. Various Web search aids have been developed in order to provide users with an interface that enables them to locate documents containing information that matches their interests. Web search aids are variously referred to as catalogs, directories, indexes, search engines, or Web databases. In less than ten years, it has grown from an esoteric system for use by a small community of researchers to the de-facto method of obtaining information for millions of individuals, many of whom have never encountered, and also have no interest in the issues of retrieving information from databases (Oppenheiem et al., 2000). 

In 1998 Ciolek had conducted an online survey on scholarly use of Internet and found out Internet as scholarly information space due to emergence of online databases, web servers, advanced PC based software (Ciolek, 1998). It has stimulated research and development in information retrieval, and fostered variety of search aids (Lawrence & Giles, 1998). Gradually it also enhanced researcher’s information handling capabilities offering them unimaginably ever growing Internet based products from hypertext and hypermedia to the digital library and many more (Kanungo, 2007). 
For Library and Information Science the Internet has been an obvious research area for being a rich source of information and its own developed retrieval techniques, where information are presented in the shape of Web pages interconnected by billions of links into complex hypertext structure (Vetter, 1999). The retrieval of information from Word Wide Web (WWW), although looks very easy for common man but as much difficult for them who search information for specific purpose. Internet experts have been continuously striving to develop some methods to win over the problem, as it is getting more complex day by day due to invention of newer technologies for posting of information in WWW. To facilitate the users’ ‘intellectual access’ (Budington, 1971) and retrieval of information, the invention of ‘Search Engines’ has marked all success. The search Engine based retrieval method has also its own inherent shortcomings- ‘recall and precision value’ are the major two of them. Despite all shortcomings the use of search engines is increasing exponentially and has become intrinsic part the information retrieval process in Internet. To be particular, one of the search engines, the Google, has become predominant, to the extent that ‘to google’ had become de facto verb in English language by mid 2003 (Brophy & Bawden, 2005). Reciprocatively, some of the search Engines made their mottos as “to make all the world’s information available” (Google guy, 2005). 


While these Search Engines have indisputably made information searching much quicker and more efficient, they have let to the belief that all information is to be found there, and retrieved without effort. In tern, this leads to dismissal of any other sources of information, especially of libraries and the formal information sources, which they provide. No longer researchers run to a library to look up something, rather they can pull up documents with just a few clicks on a keyboard. Now searching in Internet… ‘Googling’ has become synonymous with doing research (Mostata, 2005). Web search engines have created a generation of searchers who are choosing the simplicity of search engines on the open free web over the perceived complexity of library services. Libraries can no longer cater for “people who want fast, easy access to unlimited, dull text content using interfaces that requires no critical thought or evaluation” (Bel, 2004).

1.1. Statement of the problem

The Web is a huge, open, multicultural, multilingual, almost uncontrolled, and ever growing repository of information. For Internet information seekers it creates new challenges all the time in information retrieval. One of the most serious problems faced by the Web users at the moment is to be able to retrieve valuable information by fishing it out of a huge sea of neither regulated, nor guaranteed, dynamic data (Landoni & Bell, 2000). Secondly, the explosive growth of information on the World Wide Web possesses challenge for our local users especially in locating the most relevant and useful local-published information. Today, our local users are lucky enough to be given the opportunity to choose from thousands of search engines available publicly on the Web. Although general popular Web search engines, such as Google, Yahoo!, AltaVista, etc. are getting easier to use, sometimes locating relevant information especially local information is still like looking for a needle in a haystack. General Web search engines are not always the proper tools to use when trying to locate specific information such as local-related information. This can be achieved by testing extensively each selected Web search engine using pre-determined sets of evaluation methodology criteria.

However, it is well known that different search engines cover different parts of the Web space. For a single search engine, how big that may be, it is impossible to bring every piece of information available in Web under its umbrella. A comprehensive study covering quite a good number of search engines is expected to bring certain useful results. An attempt was also made to incorporate results from different search engines to determine it and how useful information could be extracted as Rousseau (2001) pointed out.
.

The disadvantage in getting information through Search Engine method is that users often have to weed through piles of irrelevant sites to find what they are looking for. There is no guarantee for information correctness and lots of conflicting information are retrieved by the search engines (Ramachandran et al., 2009). A lot of unrequisite materials retrieve along with the relevant ones create much problem for the searcher to determine relevancy among the retrieved documents. Secondly, the recall and precision value also varies from one database to another. Thirdly, the searcher does not have the level of technical Knowledge about the retrieval mechanism incorporated in a search engine for retrieval of information. Fourthly, fast and new innovations in search methodologies make the searchers out dated very fast to retrieve information from Internet. A researcher faces these practical problems and depends on experts to find out information from Internet. The most common and approachable point where he tries to find out information is library and library professionals whom he assigns the job to find out information for him, also require to be well equipped with the software and training how to retrieve relevant information from Internet.

In a very critical view, searching information through Search Engines has become the symbol of fastidious. Searchers are searching information in comparison to modern day consumption of fast food leading to obesity. James Morris, the Dean of the School of Computer Science at Carnegie Mellon University, has rightly term the problem as “infobesity” referring searching though search engine for information provides a junk information diet (Borphy & Bawden, 2005). Enough data but no quality data in substantial number is retrieved through search engine method that can squarely meet the scanty requirement of searcher. Failure to obtain quality information from Internet in not only because of its ‘disorganized state’ (Fast &  Campbell, 2004), but equally for the reason of ignorance on the part of searchers, how to use search engine effectively. 

The World Wide Web contains a wealth of resources, but it is important to remember that not all come from reputable resources. One of the reasons the www is so popular in that it is easy to cerate a page and put it up for the world to see. This is also one of its greatest disadvantages (Piontek & Garlock, 1996). Although these search engines search on enormous volume of information at an impressive speed, they have been the subjects of widespread criticism. The reasons include slow response time, the retrieval of duplicate records, the failure to retrieve relevant items and the vast amount of irrelevant items retrieved (Oppenheim et al., 2000). In addition to above problems, the search engines do not provide clear search instructions, and in some cases where the engines rank the output acceding to likely relevance the ranking software sometimes creates bizarre lists (Stobert & Kerridge, 1996). Other complaints are that search engines fail to return information known to be present on the web on the topic. This is combined with, ironically, the complaint that a search provides too much irrelevant or duplicate information, or out of date links. Often there is little or no information on what the links are, and no clear explanation of the search result is given. ‘Good stuff is hard to find’ sums up how many people feel about searching for information on the web (Oppenheim et al., 2000). Furner says the fundamental problems of searching information in the web are its size, heterogeneity and inconsistency (Furner, 1997). Resources in web keep on moving and increasing rapidly day by day. Despite the impressive speed of search engines and fine tune searches (Teutenberg, 1997), effective information retrieval is uncommon (Gudivada et al., 1997). 

The content, organization, comprehensiveness and search features of search engines vary from one another. Very many search engines exist; some are large and incorporate multiple pastures, while others are smaller and limited functionality. Each engine, depending on the size of its database and its abilities, provides a service to its users different from all others (Oppenheim et al., 2000).

Since mid-1990s, web searching has become a crucial area of study. Janson et.al. (2000), and Spink and Janson (2004) highlight key searching trends from 1997 to 2004, including that ‘most web users do not enter many queries during a search session and view few results pages’. Web search engine crawling and retrieving studies are also an important area of web research (Spink et al. 2006). There are a number of points for evaluation of the search engines, but on the basis of those points it can’t be stated as which search engine in the best. The quality/precision factor is the only subjective criteria that can be universally applied to judge any search engine. The quality of the service is better judged by its users rather than any other method used for it.

The problems related to the retrieval system associated with Web information provokes information researchers strive on it to understand the complexities and technicalities. The present research is one of such endeavor. 

1.2. Conceptual Framework of the Study


The World Wide Web is revolutionizing the way people access information for common use as well as special use in research. But research questions are not answered satisfactorily, as of now, how well the engines perform regarding user expectations and what measures should be used to get an overall picture of search engine quality (Lewandowski & Hochstotter, 2007). As a part of the conceptual framework of the problem behind the research, researchers in any field expect a search engine to provide the best relevant information to be utilized in their research works. On the other hand, search engines conduct adequate research for the development of an effective IR (Information Retrieval) system but fail due to users ignorance about the newer techniques they have developed. Keeping it in view the present research has been conducted to find out the effectiveness of search engines in terms of relative relevancy in the retrieved results. Search engines and other services of Internet need conceptual understanding. Some of them are:

1.2.1. Internet and Web
The Internet, or simply the Net, is the publicly accessible worldwide system of interconnected computer networks that transmit data by packet switching using a standardized Internet Protocol called TCP/IP (Transmission Control Protocol/Internet Protocol). It is made up of thousands of smaller commercial, academic, domestic, and government networks. It carries various information and services, such as electronic mail, online chat, discussion groups, social networking, and the interlinked Web pages and other documents of the World Wide Web. The Web within this system uses an additional protocol called HTTP (Hypertext Transfer Protocol), to enable a computer to send web based content using Hypertext Markup Language (HTML) to another computer in Internet. To view these web contents some browser software like MS Internet Explorer, Mozilla, Netscape Navigator, etc are used, which primarily act as translator of the HTML format for displaying in the computer screen. The content pages on the web consist of individual computer files called Web pages. When such individual pages are of related fields are gathered and managed by a person or a group is referred as a web site. 

Contrary to some common usage, the Internet and the World Wide Web are not synonymous: the Internet is a collection of interconnected computer networks, linked by copper wires, fiber-optic cables, etc.; the Web is a collection of interconnected documents, linked by hyperlinks and URLs, and is accessible using the Internet (World Wide Web, Wikipedia, 2010). The Web is of two levels:

i) Surface Web - The surface web consists of a massive interlinked collection of electronic information. It is often visualised as a large graph similar to a spider’s web. Hyperlinks give the web its highly inter-connected web structure. Hyperlinks are pointers to other documents and collections on the web. Each HTML web page typically has outgoing hyperlinks to other HTML pages, and incoming hyperlinks from other HTML pages, creating a spider-web like system of interconnected data. The information from these maps of hyperlinks may also be mined, and in some systems each hyperlink is treated as a measure of popularity, and is used for off-the-page ranking of a document. The surface web is highly distributed.

ii) Deep Web - Many people think that a large search engine like Google covers most of the information available on the Internet but that is not true. There are many collections on the Internet that contain rich sources of information but are not available to traditional search engines. These collections are collectively called the deep web. Examples of deep web collections are phone directories, subject directories, patent collections, news articles, and holiday booking interfaces. The simple answer is that there are generally no hyperlinks directly pointing to the information contained in these collections.
1.2.2. Search Engines and Web Directories


The searcher of web requires having the knowledge and skills to find relevant information on their searched topics. The searcher should be familiar with the two prominent types of searching tools ‘Web Directories’ and ‘Search Engines’, for locating resources on the Web. A Web Directory (also called Subject Directory) systematically arranged web sites and pages, putting them in an alphabetical, geographical, chronological, or subject oriented order. Maintaining a directory requires a grate deal of efforts in terms of collecting, arranging coding, and annotating information, as it involves human intelligence. ‘Yahoo’ is one of the best examples as Web directory, extensibly lists web sites and resources organized by subject.


Secondly, the other way of locating resources on web is ‘search engine’ based searching information. The distinct feature of the search engine is how it collects web resources automatically and prepares an index and enables the searcher to locate information. Search engines use software programes that automatically search trough the web to collect of information, sorting the resources and preparing index, and thirdly developing a suitable search mechanism.


Despite the different methodologies adopted by both the web search tools they are not supplementary to each other. The ultimate objective of both the methods is to search resources available in the whole Web. The different criteria like size, content, currency of the database, search speed, and the interface design are the important considering factors while deciding how well directories and search engines work. “Most popular search sites like Yahoo! and Google make use of a combination of search engines and directories (indexes); at the very least there sites link to each other to make searching easier if their side can not provide the information requested” (Green et al., 2008). A plethora of search engines ranging from general to subject specific are the chief resource discoverers on the Web. These engines search an enormous volume of information at apparently impressive speed but have been the subject of wide criticism for retrieving duplicate, irrelevant, and non-scholarly information. The reasons include their comprehensive databases having information on different magnitude like media, marketing, entertainment, advertisement, etc. (Shafi & Rather, 2005). 

1.2.3. Search Engine Quality and User Perspective
The qualities of the search engines are judged on the basis of the perspectives of their users (Lewandowski & Hochstotter, 2007). Their study measures the qualities of the search engines like:

1.2.3.1.  Search Engine Quality

Quality of information of the results retrieved by a certain IR system is one of the methods for measuring its effectiveness. This can be easily applied to Web search engines while studying them from retrieval effectiveness point of view. An important point is that quality measurement of search results gives only limited insight into the reliability and correctness of the information presented in the document. When discussing quality of search results, one should also keep in mind how search engines determine relevance. They mainly focus on popularity (or authority) rather than on what is commonly regarded as quality. It should be emphasized that in the process of selecting documents to be indexed by engines and in the ranking process as well, no human reviews are involved. Link-based measures take into account the popularity of the linking page itself. Link-based algorithms are of good use to push some highly relevant results to the top of the results list. This approach is oriented towards the typical user behaviour.

The different qualities of search engines are categorised into four major areas :

i) Index quality - This point out the importance of search engines’ databases for retrieving relevant and comprehensive results. Areas of Internet include Web coverage (Gulli, 2005), country bias (Vaughan & Thelwall, 2004), and up-to-dateness (Lewandowski et al. 2000).   

ii) Quality of the results – This is when derivates of classic retrieval tests are applied. However, it should be asked which measure should be applied and if new measures are needed to satisfy the unique character of search engines and their users,

iii) Quality of search features – A sufficient set of search features and sophisticated query language should be offered and work reliably,

iv) Search Engine usability – Here it is asked whether it is possible for users to interact with search engines in an efficient and effective way.

1.2.3.2.  User Perspective

Another aspect neglected is the user himself. But to discuss and judge the quality of search engines, it is important to focus on the user of such systems, too. Better performance of ranking algorithms or providing additional services does not always lead to users’ satisfaction and to better search results. In the study the focus is on the Web search engine user behaviour to derive strategies to measure Web search engine quality. Then attention is on each individual factor dealing with user interaction with search engines and user expectations to search engines. The integrated approach of user and search engine technical aspects show that there are many possibilities but they are not widely adopted yet. Users often view only a few results from the top of the list and seldom proceed to the second or even third page of the results list. Another problem with the calculation of appropriate result lists is the shortness of search queries. Therefore, most ranking algorithms prefer popular pages and the presence of search terms in anchor texts. Users who know how search engines work also apply operators and phrase search more frequently. With a reasonable amount of search features users are able to influence their search queries and with that the quality of returned results. When the user is able to construct more complex queries, it will be easier for the engine to return relevant pages. 

There are two main empirical directions regarding user perspectives. One direction is represented by laboratory studies and surveys or by a combination of both. The other direction stands for the analysis of search engine transaction logs or the examination of live tickers published by search engines. Some search engines have a ‘live ticker’ or ‘live search’ enabling one to see the current search queries of other users. This possibility is also often called ‘spy function’. Here the researcher gives a short overview of both regarding user behaviour to derive parameters for quality measurement. 

Table – 1.1 shows the advantages and disadvantages of the different methods mentioned. In surveys, users are sometimes directly asked which disturbing factors they notice by using Internet search engines. They also give a subjective view from the users perspective on what special search features and other offers they use and know in search engine interfaces. Another possibility is to ask questions about their knowledge of the functionality of search engines, since users with different knowledge levels show a different searching behaviour. In most cases, laboratory studies are only based on small samples and are for that reason not proper representative. It is also possible that subjects feel observed and tries to search in a more professional way by using more operators or search features. One of the best and most representative ways to get user data is the analysis of transaction logs or data collected in live tickers. The problem is that there is no additional knowledge of the user himself.

Table - 1.1:  Methods for obtaining data on search engine users’ behaviour
	Method
	Advantages
	Disadvantages

	User survey 

	Users express themselves, demographics are available, detailed questions are possible


	Users lie, they try to “look better”, dependent on formulation of queries and interviewer (if present)

	Laboratory studies 

	Detailed interactions are observable, often combined with a user survey for demographics


	Very small samples, expensive, time consuming, not representative

	Live ticker inquiry

	Large samples of search queries, special search feature usage is also available, time dependent analysis of search queries


	No information about sessions (reformulation, topic changes, search queries per session), no demographics

	Transaction log analysis 

	Detailed information about searching behaviour by search session analysis, time dependent analysis of search queries
	No demographics, data set is often tampered by robots


Source: Lewandowski and Hochstotter (2008)
The four main measures, as described by Lewandowski and Hochstotter (2008), to check search engine quality out of the users’ perspective:

i) Interface design: Structure of search engine Web pages and the presentation of the results. The input window should be structured in a clear way without overwhelming advertising. The result lists have to separate organic results from sponsored links. A different color will be helpful.

ii) Acceptance of search features and operators: Which functions users accept? Do they use operators? Do users personalize their preferred search engine?

iii) Performance of search engines: The speediness of result list presentation is one important points. Also intuitive and very short search queries should yield serious results. So-called dead links and spam have to be avoided.

iv) User guidance: New searchers need help to formulate adequate search queries, phrase searches, or complex searches. It is also helpful to give users some hints how search features work and what to do with them. A short introduction in search engine technology is recommended, too.
All in all, the user should feel comfortable using search engines. Since users currently have not developed all necessary skills to handle search engines in the best way their usage should be intuitive and simple. In addition, users should get every support whenever it is useful or required. It has to be possible that users enhance their searching behaviour by using additional services and features to get the best recommendations of Web pages as possible.

1.2.3.3.  Retrieval Measures

Retrieval measures are used to measure the performance of IR systems and to compare them to one another. The main goal for search engine evaluation is to develop individual measures (or a set of measures) that are useful for describing the quality of search engines. Retrieval measures have been developed for some 50 years. It will be shown that these measures can also be used for search engine evaluation, but are of limited use in this context. Therefore, Web-specific retrieval measures were developed. But a set of measures that can be used for getting a complete picture of the quality of search engines is still missing.

i) General IR evaluation measures

a.  Precision - The retrieval performance of the IR system is usually measured by the “two classics”, precision and recall. Precision measures the ability of an IR system to produce only relevant results. Precision is the ratio between the number of relevant documents retrieved by the system and the total number of documents retrieved. Precision is the degree in which a search engine lists documents matching a query. The more matching documents that are listed, the higher the precision. An ideal system would produce a precision score of 1, i.e. every document retrieved by the system is judged relevant. Precision is relatively easy to calculate, which mainly accounts for its popularity. But a problem with precision in the search engine context is the number of results usually given back in response to typical queries. In many cases, search engines return thousands of results. In an evaluation scenario, it is not feasible to judge so many results. Therefore, cut-off rates (e.g. 20 for the first 20 hits) are used in retrieval tests.

Precision search - All of these engines travel the Internet looking for Web pages and then indexing the content, down to the individual words on the pages. Consequently they are very good for precision searching. However, one almost certainly gets too many responses - this is one of the disadvantages of this type of engine, so one can quickly narrow one’s search by putting keywords into a phrase, surrounding it with double quotes. This will narrow the search and hopefully give a much more precise answer. The practical experience of Bradley says - I was recently reading an article that complained that a Google search for "is there a God" didn't work, because Google viewed 'is' and 'a' as stop words which it ignored, leaving the search strategy as 'there God' which didn't make much sense. An easy way around this problem is to simply say to Google that you want those search terms included, and this can be done by adding a + symbol immediately preceding those stop words. As a result, "+is there +a god" pulls up the desired pages (Bradley, 2005). 

b. Recall - The other popular measure, the so-called recall, measures the ability of an IR system to find the complete set of relevant results from a collection of documents. Recall is the ratio of the number of relevant documents retrieved by the system to the total number of relevant documents for the given query. In the search engine context the total number of relevant documents refers to all relevant documents on the Web. As one can easily see, recall cannot be measured, in this context. A proposed solution for this problem is the method of pooling results from different engines and then measuring the relative recall of each engine. Relative recall has also a severe shortfall, as there will be a number of overlaps in the results in different search engines where finding out definite percentage of recall would not be possible.

ii) New IR evaluation measures
Newer approaches to measure the goodness of search results are: 

a. Median Measure (Greisdorf & Spink, 2001), which takes into account the total number of results retrieved. With median measure, it cannot only be measured how positive the given results are, but also how positive they are in relation to all negative results.

b. Importance of completeness of search results and Importance of precision of the search to the user (Su, 1998). These two measures try to employ typical user needs into the evaluation process. It is taken into account whether the user just needs a few precise results or maybe a complete result set (while accepting a lower precision rate). For the purpose of search engine evaluation that focuses on the user, these two measures seem highly promising.

c. Value of Search Results as a Whole (Su, 1998), which is a measure that seems to correlate well with other retrieval measures regarded as important. Therefore, it can be used to shorten the evaluation process and make it less time and cost consuming.

iii) System and user specific evaluation
Contrary to such user-centered approaches is the “classic” system approach, which tries to measure the performance of information retrieval systems from a more “objective” point of view. Saracevic (1995) divides the evaluation of IR systems into two broad categories with three levels each:

1. System-centered evaluation levels: ‘Engineering level’ (e.g., hardware or software performance), ‘input level’ (coverage of the designated area), and ‘processing level’ (e.g., performance of algorithms). 

2. User-centered evaluation levels: ‘Output level’ (interaction with the system, feedback), ‘use and user level’ (where questions of application to given problems and tasks are raised), and ‘social level’ (which takes into account the impact on the environment).

Only a combination of both, system and user-centered approach can lead to a clearer picture of the overall search engine quality.

In the information science community, there is an ongoing and lively debate on the best retrieval measures. But unfortunately, there is a lack of current and continuous evaluation of search engines testing different measures.
iv) Web-Specific Retrieval Measures

Quite early in the history of search engines, it became obvious that for the evaluation of these systems, Web-specific retrieval measures should be applied. In this section, the most important ones are presented. They all have in common that they are used in experimental research and they are not widely used in real evaluations. Some empirical tests were applied in the development of these measures, but there are no larger evaluations, yet, that compare their use to that of other measures.

a. Salience is the sum of ratings for all hits for each service out of the sum of ratings for all services investigated (Ding, &  Marchionini, 1996). This measure takes into account how well all search engines studied perform on a certain query.
b. Relevance concentration measures the number of items with ratings of 4 or 5 [from a five-point relevance scale] in the first 10 or 20 hits (Ding, &  Marchionini, 1996).
c. CBC ratio (MacCall, & Cleveland, 1999) measures the number of content bearing clicks (CBC) in relation to the number of other clicks in the search process. A CBC is “any hypertext click that is used to retrieve possibly relevant information as opposed to a hypertext click that is used for other reasons, such as the ‘search’ click that begins a database search or a ‘navigation’ click that is used to traverse a WWW-based information resource”.

d. Quality of result ranking takes into account the correlation between search engine ranking and human ranking (Vaughan, 2004).

e. Ability to retrieve top ranked pages combines the results retrieved by all search engines considered and lets them be ranked by humans. The “ability to retrieve top ranked pages” measures the ratio of the top 75% of documents in the results list of a certain search engine (Vaughan, 2004).
But every quality measurement dealing with Web-specific retrieval measures has to be combined with user strategies. In reality, users only examine the first one or two result screens, they do not even use search features or operators to really interact with search engines. The normal search engine user corresponds to the “Scan and Clickers”. They only watch the top results, sometimes also paid listings. They decide very quickly to visit a page after reading the short description texts and URLs. Machill et.al. (2003) also observe subjects who try to get good answers after very short questions. Regarding these annotations, it is important to think about retrieval measures that deal with this user specific searching behaviour. If a user always watched the first three results, only, the best search engine would be the one returning the most appropriate pages within those first results. How do retrieval measures comply with the search engine users’ search strategies?

There are a number of measures to judge an IR system as discussed in this chapter but every method has some shortcomings. But in the present study the methods developed by Su (1998) i.e. “Importance of completeness of search results and Importance of precision of the search to the user “ (discussed earlier) are found appropriate to be implemented as this is combination of the users satisfaction with the results retrieved from the Internet. For implementation of this methods a set of questionnaire was administered among the researchers and then on the basis of response of users the researchers were selected for tesing. In the second phase a comprehensive test was conducted subjecting some selective researchers and whose result was put before them for judging relevance value. (Details are discussed in Chapter - II)

1.3. Need of the Study

Normally researchers in India use the international search engines like Google, Yahoo, etc. although their subsidiaries and counterparts are also available for searching information in relation to India. Sometimes researchers are even not even aware that Indian search engines are embedded with a system to retrieve India related information and list them on the top order in retrieval list putting down other information. As a result they receive less number of relevant materials from Internet when they are working on a topic where local significant information are required. At this time a study required to be conducted to expose the reality of the status of the Indian search engines. Keeping it in view, this study is intended to compare the retrieval effectiveness of the Web search engines as well as to evaluate their performances and capabilities. Secondly, though many comparative search engine studies have been conducted and published, no evaluation has been done on Indian Web search engines from the point of view of retrieval of accurate information. Though the Internet search market has not collected the specific demand of web searchers to evaluate the Indian search engines and supply them the best ones, still there is an unexposed need for the same.

1.4. Significance

The Web is a big place, full of new and interesting things to discover. The problem is finding the good stuff and keeping track of it all (Web Tracking, 2010). Although search engine is a mode of solution to this problem still they fail in it as of many reasons like, weak retrievl system, delay uptodateness, lack of continuous research on it, users feedback, and others. So the evaluation of Web search engines acquires increasing importance, especially if it helps to answer questions concerning their capabilities and effectiveness. Every search engine operators performs regular extensive Internet evaluations but it is not clear that there evaluation cover all practical problems faced by the end users of the search engines. Ignorance about the search features of any/all search engines on the part of the end user searcher is found to be a major reason behind less or ineffective use of public search engines for the purpose of retrieval of information suitable for research. In the study conducted by Silverstein et al., (1999), the analysis of query logs shows that typical search engine users very rarely use any from of query operator and when they do, they do make errors. In another evaluative study by Hawking et al., (2001) which adopt the approach of trying to find out the best query formulation for each search engine are certainly interesting, particularly if they indicated that these ‘near-optimal’ queries performed dramatically better than simple queries.

In the present study the emphasis is on public search engines on the criteria of retrieval of information from Internet by the researchers (in Education field), which would be useful for the purpose of research in the field of Education and others. It is imperative that in the present study the evaluation of retrieved documents by the researchers on the sole criteria of their usefulness for research will justify as well as popularize the public search engines among researchers in general and in Education particular. 


It is widely recognized that searching for specific information on the Internet can be frustrating. However, in last few years the existing search engine have improved dramatically, new search engines have appeared, and recognized subject directories have been developed. Many de facto standards are developing on the demand for increased networked information. The combination of these developments is making it easier to conduct a successful topical search of Internet resources (Piontek & Garlock, 1996).

1.5. Purpose 

The efficient retrieval of information is a major research goal of Library and Information Science. Since time immemorial the researchers in Library Science have been carrying out studies to develop newer and effective methods of information retrieval, as the world of information is getting complex day by day. In the modern Internet days information are available not only within library materials but spreaded all across world in databases, servers, institutional repositories, websites and many other places. To serve information to the users from within library and from Internet the library professionals need to learn as well as develop innovative retrieval techniques and tools like search engines, subject directories, meta search engines, deep web data mining, etc. A Web search engine is an Information Retrieval (IR) system, which is used to locate the Web pages relevant to user queries. A number of search engines are working in Internet covering different areas of web space. Some search engines are international in nature and some others have been developed to deal with locally hosted documents. The purpose of this research is to describe retrieval effectiveness of local search engines (Indian search engines) and to assess how far they are suitable for researchers in relation to their research works on local topics. 

The present study intends to explore, compare and evaluate the effectiveness or performance of the currently available local public web search engines in India while retrieving information from the Web. By way of conducting the research it is hoped to gain an understanding of the optimal performances of different Indian search engines. The publication of accurate and meaningful evaluation of the quality of result returned by public web search engines will not only enable intended searchers in using search engines but also assist and encourage search engine operators to improve their technology and services. Though many search engines claim to be using novel techniques, but the present study of effective comparisons between these searches engines are potentially of interest to the Information Retrieval research community.

1.6. Scope of the study

The scope of the research is restricted to the selected Indian Search Engines, their effectiveness in retrieval of information from Internet. Although there have been numerous comparative evaluations of search engines but no substantial research has been conducted so far on Indian versions of the International search engines and indigenously developed Indian search engines. The researcher chose to consider only these two types of Web search engines in Indian in order to be consistent with the objectives of the study. The Indian versions of the international search engines are the subsidiaries of major international search engines specially designed to give priority in dealing with the web documents hosted in Indian websites. On other hand, the indigenous Indian search engines are ‘locally made’ and independently built search engines that do not rely on other search engines in order to produce search results. Locally made Web search engines here refers to Web search engines that are hundred percent built by Indians using their own expertise and technologies to search for local documents without having to rely on other prominent and popular Web search engines such as Google, Yahoo! or Alta Vista. In other words, this study also included popular Web search engines that are specially localized such as Google India or Yahoo! India as these engines also search local documents, these engines are custom-made from their engines technologies. 

1.6.1. Selection of Indian search engines for the study


A questionnaire was prepared covering the major Indian search engines listed in some websites (Appendix – IV) and circulated among twenty researchers in the field of Education to make easy in selection of the of search engines for the final study. The respondents were asked to give preference of use of the search engines.

Table – 1.2: Popularity of Indian Search Engines.
	Sl. No
	Name of Search Engines
	Respondents*
	%

	1
	123 India
	00
	0%

	2
	123 Khoj / Khoj
	15
	75%

	3
	Dial India
	00
	0%

	4
	Google India
	20
	100%

	5
	Guruji
	11
	55%

	6
	India Book
	02
	01%

	7
	India Founder
	00
	0%

	8
	Indiandir
	03
	1.5%

	9
	Indiainfo.com
	06
	30%

	10
	Kempe Gowda
	00
	0%

	11
	Kerala Web Directory
	00
	0%

	12
	Link India
	00
	0%

	13
	Mathukiya
	00
	0%

	14
	My Gujarathi
	00
	0%

	15
	My India
	01
	0.5%

	16
	Rediff
	13
	65%

	17
	Search India
	00
	0%

	18
	Sites for India
	00
	0%

	19
	Zatka
	01
	0.5%

	20
	Yahoo India
	19
	95%

	21
	Alta vista (India)
	14
	70%

	22
	India times
	04
	02%

	23
	Grad Schools.Com
	00
	0%

	24
	Lionpages-Education
	00
	0%

	25
	Pedagonet
	00
	0%

	26
	Jadoo
	02
	01%

	27
	WebIndia
	02
	01%

	28
	NewIndia
	01
	0.5%

	29
	SurfIndia
	03
	1.5%

	30
	Lycos-India
	04
	02%


* The questionnaire was circulated among 20 respondents
Table – 1.3: Percentage of useful Indian Search Engines.
	
	In use
	Not in use

	Search Engines*
	17
	13

	% of use 
	56.66%
	43.33%


* 30 search engines

From Table – 1.2 and Table – 1.3, it is observed that 56.66% Indian search engines are in use but out of them a few search engines are scoring outstandingly than the rest. 

The search engines were selected on the criteria of “preference of search engines by majority respondents”. All search engines that have been preferred by more than 50% respondents are selected for inclusion in the study. Accordingly, out of the 30 Indian search engines Google India, Yahoo India, Khoj, Alta Vista India, Rediff, and Guruji are the six Search Engines that have been prefered by more than 50% respondents. After selection it was observed that equal number of search engines are coming under both categories – Indian version of international search engines (Google India, Yahoo India, and Alta Vista India) and indigenous Indian search engines (Khoj, Rediff, and Guruji).

Table – 1.4: Top six Indian Search Engines according to preference of use %
	1
	Google India
	100%

	2
	Yahoo India 
	95%

	3
	Khoj
	75%

	4
	Alta vista India
	70%

	5
	Rediff 
	65%

	6
	Guruji
	55%


In the above table (Table – 1.4) it visible that Indian version of the international search engines are widely used in comparison to the indigenous Indian search engines. Among all popular Indian Search Engines “Google India” is used by almost all researchers in the field of Education to search information on Internet. It is followed by that Yahoo India, Khoj, Alta vista India, Rediff, and Guruji. Among indigenously developed Indian search engines Khoj is ahead of the rest. 

1.6.2. Selection of field for experiment – Education researchers

For completion of the study there was a requirement of experiment on the search engines, where from the researcher collected data to verify hypotheses and objectives. In experiment ‘the researchers’ was one of the required variables, who were supposed to supply the search queries related to their research topics to be tested in search engines. Another function assigned to them was to assess the relevancy position of each retrieved result by the search engines on their search query. Although research scholars from any field could have been selected for experiment, but the researcher of the present study found it suitable to choose the research scholars from the field of Education for the purpose as he is associated with a premier research institution of India in the field of Education. He very well knows about the information need and searching behaviour of the research scholars in Education. 

1.6.3. Relevancy study limit

In any search a number of items are retrieved, which can neither be looked into nor be used for evaluation of the search engines. In the present research only the relevancy of the retrieved result has been studied overlooking all other aspects to assess any search engine. The quality aspect of the retrieved information has been the base of evaluation, that too for research purpose only, ignoring the quantity or volume of information retrieved. Out of the retrieved lot only creamy layer, which is ranked high and appears in initial first and second pages (Spink & Janson, 2004) have been qualitatively evaluated. The details of the relevancy assessments criteria are discussed in methodology chapter.

1.6.4. Factors of the study

The important frontiers of the study are:

Internet: - The scope of the present study, although denominated as Internet as a whole, but covers the digital documents available in World Wide Web (WWW) and retrievable by the method of use of search engines. Therefore, it should be referred as Internet within the ambit of WWW.

Education: - Educational research area has been taken up in the present study as a field to experiment the search engines. Educational research like other areas of research is a field to evaluate the search engine retrieved information from the point of usefulness for researchers. The researcher is fairly biased to include educational research as a workshop in the study for the reason of his involvement in primary educational research institution in India, i.e. NCERT. 

Search engines: - Search engines can be divided into: Robots, Directories, Meta-search engine, software tools, Geographic specific resource and subject specific resources. Inevitably, Some search engines combine characteristics of more than one of these categories (Oppenheim et al., 2000) (Jenkis et al., 1998). The present study included tow kinds of search methods of the web-crawler based search engines like ‘Google India’ as well as human powered directories like ‘Yahoo India’. 
Indian Search engines: - In the present study the thrust area is to analyse, evaluate and compare the effectiveness of search engines those are either indigenously developed in India or international search engines designed to be suitable for use in India. Till now all major international search engines have already launched their Indian format like Yahoo India, Google India, AltaVista India, Lycos India etc. On the other hand Internet experts in India have developed many a search engines looking into the nature of web documents, their use areas and demand from the searchers. Some of the prominent and popularly used search engines are Guruji, Rediff, Indiatimes, Khoj, Indiainfo, etc. Both the categories of search engines are included in the category “Indian search engines”. The special feature of Indian search engines is to provide option for the searcher to obtain document from the entire web or only the documents available in Indian although Indian Web search engines theoretically refer to local Web search engines that are specially targeted or focus only on India related web sites and homepages. In the rankings of the websites & web documents these search engines give more preference to the document hosted in India rather than in web.

The website “searchenginecolossus” (Searchenginecolossus, 2009) lists 38 search engines. The website “stylusinc.com” (stylusinc.com, 2009) recognized 10 prominent Indian search engines working in India. Other websites like “dreamsubmit.com” (dreamsubmit.com, 2009) has listed 77, and “submitshop.com” (submitshop.com) has recognized 32 search engines that are working in India on different disciplines.

Information retrieval - Information retrieval (IR) is the art and science of searching for information in documents, searching for documents themselves, searching for metadata which describes documents, or searching within databases, whether relational stand alone databases or hypertext networked databases such as the Internet or intranets, for text, sound, images or data (Information Retrieval, 2009). 

1.7. Limitations of the study


There are many more aspects having relevance to the present study but due to some specific reasons or constraints of time these areas were not included in the study. The followings are some of them, but kept out of the study with proper justifications:

Recall:- Recall is one of the popular methods to measure the ability of an IR system to find the complete set of relevant results from a collection of documents. Recall and precision used to be combined factors of evaluative study of any retrieval system. Precision method is still being used to study the effectiveness of the retrieval system, whereas on the other hand recall is virtually impossible to calculate in the fast changing Internet environment, and therefore the traditional Cranfield type of evaluation is not usually possible (Oppenheim et al., 2000). Recall is the ratio of the number of relevant documents retrieved by the system to the total number of relevant documents for the given query. The measurement of recall requires that the individual or group of individuals also have access to complete set of documents that was searched, or at the very least a representative sample of these documents. In the search engine context the total number of relevant documents refers to all relevant documents on the Web. In the study the “Recall” method was not adopted to assess the retrieval effectiveness, due to ‘large and unstructured nature of the search space which makes the traditional recall measure infeasible’ (Brophy & Bawden, 2005).
This poses problems for most evaluations, but specially when evaluating the effectiveness of web search engines. The nature of the web, as noted by Chu and Rosenthal (1996), means it is impossible to calculate now many potentially relevant items there are for any particular query in the huge and ever-changing web system. The number of potentially relevant documents not retrieved by a search engine therefore can not be estimated with any accuracy. A number of studies have avoided to include recall testing method for evaluating web search engines, some of those studies were conducted by Feldman (1998), Kimmel (1996), Winship (1995), and Tunnender and Ervin (1998). 

Response time: - Some Internet researchers adopted response time the duration of retrieval of result from the SE database as a method to evaluate effectiveness of search engine. Monitoring the response time of search engines is a difficult task since network traffic and performance vary according to time of the day. Nasios et al. (1998) stated that their research project was unable to define objective criteria to consider this aspect of search engine performance. Chu and Rosenthal (1996) also found little difference between response times in the search engines that they evaluated. In the present study also this criteria was excluded as a method for evaluation of Indian search engines. 

1.8. Definition of Terms

A number of terms are frequently used in this study. Some of them have already been defined and discussed in this chapter. And for the rest, the following are the operational definitions:

· Directory - A categorized collection of links to the web, usually compiled manually.

· Boolean search - A Boolean combination of terms allowing the inclusion or exclusion from search results of documents containing certain words. This is achieved through the use of operators such as AND, NOT and OR.

· Precision - The degree in which a search engine lists documents matching a query. The more matching documents that are listed, the higher the precision.

· Hits - Number of results produced after a query was submitted to a specific search engine. In this study, only the first twenty from the total number of hits were studied.

· Domain - A sub-set of Internet addresses. Top-level domains are divided into .com, .net, .org, .biz, .info, .gov and .edu. 

· Query - A keyword, group of keywords or phrase, with or without special instructions like Boolean operators, used in a search. In simpler terms, it is that which the user enters into the search box. It is what the search engine compares documents to in order to return only relevant documents.
· Relevant - The measure of the accuracy of the search results - in other words it's a measure of how close the documents listed in the search results are to what the user was looking for.

· Search result - The documents returned by a search engine in response to a query. In other words the search results are Hits.

· Zero retrieval - Search queries that return zero result.

· URL - Stands for Unified Resource Locater. It indicates the “address” of the Web page.

· Keyword - A word used in a query.

1.9. Hypotheses of the study


Hypothesis is the presumption of the researcher about the result of the problem he has undertaken and he also strives to prove that with the help of analysed facts and figures. For the researcher the hypothesis acts as guideline in the whole process of research. The nature of the present study is not hypothetical. Basically it is an evaluative-cum-comparative study of the specific search engines, so there is no much scope for speculation of the results. The SE users have assessed the information retrieval effectiveness of search engines with the help of the satisfaction remarks. Looking into the nature of the present study the under mentioned working hypotheses have been developed. These hypotheses have been explained and verified in Chapter – V of the report.

Hypothesis 1: “It is not necessary that a search engine which is effective in retrieval of Relevant information for a query will be effective in all queries.”

Hypothesis 2: “There is no relationship between popularity of search engines and effective retrieval of relevant information on every query.”

Hypothesis 3: “There is a substantial difference in the precision of the documents at different points of the result list.”

Hypothesis 3.1: “There is possibility in searching for more relevant documents in the initial part of the result list than any other part of it.”

Hypothesis 4: “There is a difference in the retrieval results of Indian versions of international search engines and indigenous Indian search engines.”

Hypothesis 4.1: “There is a substantial difference in the retrieval of Relevant results of Indian versions of international search engines and indigenous Indian search engines.”

Hypothesis 4.2: :There is a substantial difference in the Partial Relevant results of Indian versions of international search engines and indigenous Indian search engines”.

Hypothesis 5: “It makes no difference to use any one of the big search engines, Google India, Yahoo India or Rediff for retrieving information from Internet.”

Hypothesis 6: “There is relationship between advanced/strong retrieval mechanism of the search engines and effective retrieval of relevant information.” 
1.10. Objectives of the study
The research is focused on the information retrieval technologies used in the World Wide Web (WWW), particularly retrieval of information though the method of using public search engine and web directories. The ultimate objective of the research is to compare the overall effectiveness of different Indian search engines with regard to retrieval of information from World Wide Web. 

Proceed on to ultimate objective the researcher has to achieve the objective of assessing the information retrieval behaviour of researchers with relation to use of search engine method in Internet. While in the second phase the basic objective is to assess and compare the retrieval effectiveness of search engines with the help of responses of users.

As it has been discussed that the present study is not completely hypothetical so the researcher has laid down the some specific objectives for carrying out the study.  The study has been conducted with the attempt to achieve the following specific objectives:

i. To study/examine the on-line search behavior of the researchers in the field of Education to retrieve information from the web for their research purposes. 

ii. To analyse the perception of researchers in Education towards Indian search engines.

iii. To understand the level of knowledge and skill of using Internet search tools by the researchers in Education.

iv. To identify the use preferences of Indian developed search engines to international ones.

v. To study and compare the effectiveness of retrieval mechanisms of different search engines with relation to precision/relevance of the retrieved documents.

vi. To study the variations in relevant information retrieved by different Indian search engines.

vii. To study the variations in partially relevant information retrieved by different Indian search engines.

viii. To compare the over all information retrieval effectiveness of different Indian search engines.

ix. To compare the information retrieval effectiveness of the group of ‘Indian versions of international search engines’ with ‘indigenous Indian search engines’ group.

x. To compare the retrieval effectiveness of all search engines at different points of Hits and different ranges of Hits in the result list.
xi. To do ranking of all Indian search engines on the basis of precision value of the documents retrieved by them at different points of Hits and different ranges of Hits in the result list.
xii. To do ranking of Indian search engines suitable for retrieval of information in the field of Education.

xiii. To provide users (especially other researchers) a platform for further investigation on Web search engines.

1.11. Reporting style 


Any research completes its journey with the final report of its entire process of work. During the progress of the research a number of related materials, tools, techniques, models, equipments, etc. are referred, consulted or used. In the final report all those materials should be duly acknowledged to establish integrity of the research result. To prepare standard reports there are certain international level guides.


In the present research report, the guidelines of ‘APA style’ (6th edition of the American Psychological Association manual) have been followed for presentation of the contents, citation in contents, references listing, table/graph/chart presentation and bibliography preparation. The surname of author/s and the year of publication within parenthesis is the style of citation in the text. In the event of non-availability of proper guidelines in the manual for local variations or peculiar situations some norms are developed by the researcher and have been followed uniformly with out any deviation. The references cited in the text are listed out and given at the end of each chapter. 
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