2. 0. Introduction
This chapter of the research report includes the research methodologies selected and adopted for carrying out the entire research and the review of the literature of the related works.

2.1. Research methods and Research Design

The scientific research is always based on the methodology it has adopted to carry out the whole process of research. With out research methodology the entire research become wild and the result loses its significance. The research methodology covers the different types of methods, tools, techniques, equipments, statistics etc. for gathering of data, analysis and interpretation. In each field of research the experts have developed some guidelines to conduct methodological research. The appropriate use of these tools and techniques brings accuracy in research results. 

2.1.1. Research methods adopted in this study

Information Retrieval on the Web is very different from traditional Information Retrieval Systems (IRS) in many ways. Yet, the evaluation methodology of traditional IRS is adopted in case of Web search engines, as there is no standard evaluation methodology for it. Even though Web search engines have been evaluated and compared for many years, there is no well-defined methodology fully specified in the published reports. There has been little consistency in the way such studies have been carried out. Since Cleverdon (1966) listed six criteria to evaluate IR systems - (1) coverage, (2) time lag, (3) recall, (4) precision, (5) presentation and (6) user effort - there have been countless comparative studies that applied these criteria in their evaluation methodologies. Some only focused on the comparison of search engines features whilst some studies only concentrated on precision or user effort measurement to evaluate Web search engines. Apparently there are two types of evaluation studies of Web search engines: 

(i)  Characteristics evaluation, and 

(ii) Performance evaluation. 

In this study, the researcher has compiled a number of methodologies and decided to apply only one type of method to evaluate and compare Indian Web search engines, i.e. Information Retrieval Evaluation Methodology (IREM). 

The present research has two areas of study: – 

(i) Analysis of information searching behaviour of the researchers in Education, 

(ii) Evaluation and comparison of retrieval effectiveness of search engines. 

The present study is evaluative and comparative in nature. For analysis of search behaviour of the researchers in Education the ‘Survey method’ has been adopted and in which ‘Questionnaire’ was used as a tool for data collection. For evaluation of retrieval effectiveness of search engines the established ‘Precision value’ method has been used for evaluation purpose and for data generation and collection the ‘Experimentation’ was adopted. Secondly, for comparison of retrieval effectiveness of search engines the ‘Percentage’ method has been used. The details of the procedure, tools, techniques, etc. adopted in study are narrated ahead.

2.1.1.1. Survey method

For conducting survey the Bhopal region was selected. In Bhopal only the researchers in Education were selected for surveying. The following techniques and tools were used.

i) Sampling – For sampling of the respondents a simple method was adopted. As the title of the study says only researchers from the field of Education were selected. The researcher of the study took up all Ph. D and M. Phil. scholars registered in the local universities in Bhopal during 2005 to 2008 in Education subject. The justification behind covering this particular time period is that the research scholars registered before 2005 were on the verse of completion of their Ph. D or M. Phil. programmes and 2008 was the year when the present study began to start. All research scholars regularly visiting the University and RIE (NCERT) libraries were served a questionnaire (Appendix – I) to obtain their knowledge on Indian search engines. The questionnaire was served among 29 respondents and they were also given a time period of one week for filling up the questionnaire.

 After one week the questionnaires were collected from the respondents and the collected data were analyzed to find out the level of knowledge of respondents and frequency of use of Indian search engines. Out of 29 respondents top 20 research scholars were selected on the basis of their frequency of use of Indian search engines. Among the 20 respondents, 15 were Ph. D scholars, 4 were M Phil scholars, and 1 was Doctorate in Science (Education) (Detail analysis is in Chapter – IV).

ii) Respondents – The respondents surveyed for data collection include Ph. D and M Phil. scholars, who were involved in research in the field of Education. The questionnaire on popularity and use position of Indian search engines was circulated among 29 researchers. The second level questionnaire was circulated among 20 research scholars who were selected through first questionnaire. The research scholars who had been involved in filling of the second questionnaire were invited to take part in the experimentation and evaluation of the retrieved results, as the search queries were collected from them for testing in search engines.

iii) Questionnaire - There were two levels of questionnaires designed for collection of data. The first level questionnaire (Appendix – I) was designed comprising of the list of public search engines available in India. This questionnaire was for the purpose of obtaining first-hand information on the popularity and frequency of use of the Indian Search Engines by research scholars. The questionnaire was circulated among 29 respondents (research scholars in Education). On the basis of data collected in this questionnaire the top six frequently used Indian search engines were selected for the investigation. 

In the second level, a questionnaire comprising of 36 questions on different areas relating to the on-line information search behaviour of the researchers, was prepared  (Appendix - II) and circulated among 20 researchers. The questions were provided with multiple choices of answers with last option to provide information that is not covered in the choice of answers. At the end of the questionnaire a special option was provided for suggestion and views. The main aim of the questionnaire was to obtain information from the respondents about their knowledge on retrieval techniques. In the first part of the questionnaire the respondents were asked to supply the key-words or phrases (search queries) on which they search for information for their research works.

2.1.1.2. Experimentation method

For experimenting the search queries in different search engines a test set up was created in a computer laboratory. In the test set up the following factors were taken into account: 

i) Selected Search Engines: - For the investigation six (6) Indian search engines were selected. The selection procedure and statistical result of the data has been mentioned in ‘scope of the study’ in Chapter – I (Table – 1.2, Table – 1.3, and Table – 1.4). The selected six search engines are Google India, Yahoo India, Altavista India, Rediff, Guruji, and Khoj.

ii) Justification to cover Search Directories: – In the study there is always mention of search engines, but that search engine list also includes a search directory – i.e. Yahoo. The variable ‘search engine’ in this study also covers the search directories with justifications. The search directories retrieve information and also play similar role as search engines do. Moreover, there is no distinction between search directories and search engines in the knowledge of searchers (Table – 4.4).

iii) Selected search techniques: - For searching information in Internet a number of search techniques are available with search Engines but unfortunately all search Engines do not possess all search techniques. As per the data analysed and subsequently observed by the researcher in Part –I of Chapter – IV ‘Simple Search’ or ‘Basic Search’ techniques has been selected for retrieving information on selected search queries from Internet. The reasons behind selection of this search technique are:

a. Every search engine is at least enabled with ‘simple search’ technique. 

b. Other search techniques are not available with all search Engines so comparison of result would be difficult.

c. The simple search technique is highly used by the searchers and also ranked as the most effective. 

d. It is not complex in comparison to other techniques, as no Boolean operators and other techniques are needed to be used. 

e. Specialized formatting of search query is not required in this technique.

f. Every layman searcher can do use this technique.

iv) Selection of Search Queries : - The queries used in the testing of search engines were open ended “research based” questions (Bilal, 2001) rather than closed reference of style queries, since the performance of the services of search engines to be tested to best effect. The research related queries were collected through the questionnaire used in survey.

The choice of search queries was the most important factor of the evaluation of the search engines. In the questionnaire the respondents were asked to provide five (5) search queries in relation to their topic of research on which they require information from the web. Among the supplied queries only informational queries were selected. The syntax of the queries was not modified to maintain the natural structure of the query on which normally the researchers search for information in Internet. Such queries usually lead to a set of results rather than just one suitable document (Broder, 2002). 

For the present study about 20 search queries were collected with the proportion of one query from one research scholar. Although, the 20 number of search queries is the lowest side of scale provided by Buckley and Voorhees (2002), but still within the limit of 50 in higher to 25 in lower side. All 20 queries were applied in all selected six Indian search engines one after another.

v) Cutoff value: - Relating to the number of queries selected for evaluation a definite question was asked in the questionnaire specifying up to how many retrieved entries they look into for information. From the analysis of the data in Table – 4.17 it is clear that the average or maximum limit of a searcher to find information in retrieved results in 20. Each query was submitted to the select search engines which retrieved a large number of results but only the initial 20 results were taken up for evaluation to limit the study in view of the fact that most of the users usually look up under first 20 hits of a query.

There are evidences, which suggest that precision at fixed cutoff increases with collection size (Hawking, et al. 1999). In case of search engine retrieval the searchers usually view only first two-result pages of the engine’s out put  (Jansen et al., 2000). A cut off value had to be used because of the very large results sets produced by the search engines. From the user studies (Lewandowski, 2008) it is known that users only look at the first few results and ignore the rest of the results list. For this reason this evaluation restricted the retrieval performance measurement to the number of relevant hits retrieved with in the first twenty results, the so-called top-twenty precision.

After applying all 20 queries in 6 search engines and counting up to 20 retrieved results about 2400 results were received in total. These retrieved results were presented before the researcher for relevance study as per the criteria. On the basis of the criteria these 2400 results were distributed among three categories – Relevant (P), Partially Relevant (PR) and Not Relevant (NR).

vi) Testing period: - As the web in dynamic and considering this quality a specific time period was fixed from 1st to 20th September 2010 to conduct the practical of web search on all 20 queries in 6 search engines. Each query was run on all select search engines on the same day in order to avoid variation that may be created due to system updating (Clarke, & Willett, 1997).

vii) Appointment of jurors – Relevance judgment must be made by the individual who needs the information (Gordon & Pathak, 1996). In another study the results were judged by the persons posing the original queries (Lewandowski, 2008). The researchers in Education whose search queries were selected for test were appointed as jurors for evaluation of retrieved results for their respective queries. The justification behind involvement of these researchers in the process of valuation of relevancy of the retrieved results is that the selected queries were from their research works. They were in better capacity than others to judge the relevancy position of the retrieved results.

viii) Record keeping – The selected 20 queries were tested in each search engine one after another. On each query the entries up to the position 20 in the result list were evaluated on-line on computer screen by the evaluators as per the criteria determined for the purpose; Relevant (R), Partially Relevant (PR) or Not Relevant (NR). All dead and inaccessible links were evaluated as Not Relevant hits. The researcher recorded the evaluation remarks in a record sheet developed for the purpose (Appendix – III), without interfering in the evaluation process.

2.1.1.3. Description method


‘Description’ method has been used to describe the comparison of retrieval percentage of search engines. The precision value of retrieved documents was calculated with the help of percentage technique. 

2.1.1.4. Relevancy estimation 

The relevance of a web page to a query is a fuzzy concept and is hard to define precisely. Evaluating relevance requires the understanding of the content of the web page and also depends on the domain of interest (Shang, & Li, 2000). It becomes immanent to judge relevancy but in this the three levels used by Chu and Rosenthal (1999) in their study - Relevant (R), Partially Relevant (PR) or Not Relevant (NR) are found appropriate. The evaluators were independent to judge how far the results are relevant, partially relevant or not relevant for their respective research topics.

2.1.1.5. Precision value judgments
Precision analysis of any retrieval system completely depends upon the relevance of the retrieved information/document. Precision is the fraction of a search output that in relevant for a particular query. A greater precision indicates that the search engine is more effective in information retrieval (Lien, & Peng, 1990).  Its calculation requires knowledge of the relevant and non-relevant hits in the evaluated set of documents (Clarke, & Willett, 1997).  Metrics of search engine precision can follow three angles (Landoni, & Bell, 2009).

· Giving the number of relevant pages retrieved,

· Providing an indication of the total relevance of the set,

· Indicating the relevance doing with the ability of the ranking algorithms.

Thus, it is possible to calculate the absolute precision or micro-precision (Grisbaum, 2004) of search engines, which provide an indication of the relevance of the system. In the context of the present study precision in defined as:


Sum of the scores of scholarly documents retrieved by a SE


Precision =           

Total number of results evaluated

Estimating precision is important because: (1) search engines use different methods to retrieve and index web pages. Based on their precision, it can identified which method of indexing is more efficient for information retrieval, (2) users are interested in getting the most useful information on a specific topic
2.1.1.6. Statistical applications

For quantitative analysis of the data is not possible with out help of statistical applications. Data is basically heterogeneous in nature, independently can not bring out any meaning. Statistics is the method, which helps in analysis as well as integration of data for accomplishing objective results. 


In the present study “correspondence analysis” method was used to analyze data. Correspondence analysis is primarily a technique for representing the rows and columns of a two-way contingency table in a joint plot. The percentage (%) method was used for calculation of data. Along with the percentage method the ‘Mean’ statistical method has also been used whenever required. For calculations of data and graphical presentation MS Excel software was used. 

2.2. Literature Review 

Much research has been published concerning the retrieval of relevant Web-based information in general. However, it is hard to find work focused on IR based on understanding better the users specific information requirements. Similarly a number of works found conducted on international public search engine, but no substantial evaluation work has been done on Indian Web search engines. For verification of the already done work on the current topic two on-line theses databases available in India, http://www.vidyanidhi.org.in and  http://www.ndltd.org, were explored at the beginning of the research but efforts gone vain. This section briefly presents some work most closely related to the study. 


Like the present study a number of other researches have also been carried out on web search engines from different points of view applying different methodologies. Selective studies were overviewed which had given emphasis on retrieval effectiveness and/or precision value of results. The methodology adopted in the studies and corresponding results were the points on which there studies were looked into. While most of the tests use precision as a retrieval measure, there are other studies that use other assessing methods. 

2.2.1. Chronology of related works

Some important studies conducted on search engines since inception of World Wide Web in the Internet are mentioned below

1.
1996, Search Engines for the world wide web: a comparative study and evaluation methodology, by H. Chu and M. Rosenthal

2.
1996, A comparative study of web search service performance, by W. Ding and G. Marchionini 

3.
1996, Finding information on the world wide web: the retrieval effectiveness of search engine, by M. Gordon and D. Pathak.

4.
1999, First 20 precision among www search services (search engine), by H.V. Leighton and J. Srivastava.

5.
2000, The evaluation of www search engines, by C. Oppenheim, A. Morris and C. Mckning.

6.
2001, The Measuring search engine Quality, by D. Howking, N. Crasswell, Peter Bailey and K. Griffiths.

7.  2004, Evaluation of three German search engines:  Altavista.de, Google.de  and 

     Lycos.de, by J.Griesbaum.

8.
2005, Precision and recall of five search engines for retrieval of scholarly information in the field of biotechnology, by S.M. Shafi and R.A. Rather.

9.
2005, Is Google enough?  Comparison of an internet search engine with academic 

Library resources, by Jan Brophy and David Bawden.

10.
2007, Web searching, a quality measurement perspective, by D. Lewandowski, and N. Hochstotter.

11.
2008, The retrieval effectiveness of web search engines: Considering result descriptions, by Dirk Lewandowski.       


The web search engines came into existence in 1994. After that literature started coming for introduction of the new technology. These Literatures were primarily descriptive in contents. Much after that the evaluative literature came, as a quite some time it took to use the new technology and see its usefulness. This happened when eventually, people went a step further by starting to evaluate web search engines in addition to describing them. “C/net” a company specialized in evaluating on-line products and services, distributed a comparative study of 19 web search engines on its web site. The search engines were tested on their accuracy of results, ease of use and provision of advanced options using 15 queries specifically composed for the evaluation most of the queries resemble 1996, the study revealed Alta-vista emerged as best choice among individual search engines.


After 1996, more number of studies were conducted to evaluate search engines on the basis of retrieval algorithms, tools/techniques, query formulation base, response time and other criteria. A particular type of methodology were found visible in the different studies devoted to evaluate search engines.


As the present study is evaluative is nature so among the lot of studies were selected for review and perusal. These evaluative studies could provide a proper guideline for the present study.

2.2.2. Analysis of related works


The detailed analysis of the related studies mentioned above on the points of problem of the study, objectives, methodology and results are desorbed below:

2.2.2.1. “Search engines for the World Wide Web: a comparative study and evaluation methodology” by H. Chu and M. Resenthal 

Ten (10) queries were tested simultaneously in three search engines; Alta vista, Excite and Lycos. All sample search queries were drawn from real reference questions for evolution of retrieved results 10 initial entries of each search engine were selected and supplied for relevance evaluation concerned porsons who conducted the test. The relevance scale developed to evaluate the retrieved result is like; Non-relevant item gets ‘0.5’ (Zero Point five) point, and relevant item g gets ‘1’ (One) point. For evaluation purpose the results supplied to the Jurors were not kept anonymous, disclosing which search engine the results belong to the jurors appointed for evaluation of results were the researcher themselves.

The authors have used ten search queries of varying complexity by evaluating the first ten results for relevance assessment. These queries were stuttered to evaluate the search engines different to deal with a variety of query syntax, for example, different Boolean logic searcher.


As result the study come out that the search engine Alta vista outperformed Elite and Lycos both in search facilities and retrieval performance. Another factor that was taken into consideration has the response time of the search engines, which, perhaps surprisingly, did not vary between search engines. The authors were of the opinion that two search engines offered different output options for web records whose contents were exclusively ‘extracted’ for original web documents. It is not unusual to encounter cases where a so-called abstract or summery suddenly ends in the middle of the sentence. Some search engines may use automatic abstracting techniques to provide more information for users. The features to be assessed in a web record include the URL, outline, Keys, abstract, description and other related data. Content displayed may be either redundant or of little practical value for instance, an outline always repeats the title of a web document, and an abstract consists of the first twenty lines or 20% of the document whichever in smaller.


The authors consider that the evaluation methodology for web search engines ought to include assessment of the following:

· Composition of web indexes, including coverage, update frequency, the portion of web pages indexes (e.g. titles plus first several lines, or the entire web page);

· Search capabilities including Boolean logic, phrase searching, truncation and limiting facilities (e.g. Limit by field);

· Retrieval performance, based on precision, recall (not tested) and response time with extra caution concerning relevance Judgments;

· Output option, based on quantitative and qualitative analysis.

· User effort, based on analysis of documentation and interface.

The nature of the web as viewed by the authors, means it is impossible to calculate how 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 cannot be estimated with any accuracy. 

2.2.2.2. “A comparative study of web search service performance” by W. Ding and G. Marchionini.

The study was conducted in 1996, where a number of five search queries were prepared in English language and tested in three search engines simultaneously. The search engines considered to be subject of the test were; Info-seek, Lycos and Open Text. The five queries topics undertaken in the study were categories in two groups; in one group three query topics were randomly selected from a question set for dialog online searching exercises in an information science class, and in another group rest two query topics were selected from personal interest. The researchers conducted the test as well as the evaluation was also done by themselves. For evaluation purpose twenty results on each query topic taken up from each search engine from initial pages of the retrieved list. An evaluation scale consisting of six points was developed by the researchers and was used to judge relevancy of the retrieved materials. The actual users of the query topics were kept away as jurors and the researchers themselves undertook the responsibility. For the same reason the result lists of different search engines were not randomized.

Results: - The study investigated the search engines for precision, duplication and degree of overlap using five complex queries. The first twenty hits assessed for precision show that the best results are obtained from Open Text and Lycos.

2.2.2.3. “Finding information on the World Wide Web: The retrieval effectiveness of search engines” by M. Gordon and D. Pathak.

The study was conducted in 1996 being almost similar to the study of Leighton and Srivastava. 


Gordon and Pathak obtained 33 real information needs from volunteers among the faculty members in a universal business school. These were recorded in considerable detail and passed to search intermediaries who were given the task of generating near optimal queries for each search engines by an interactive, interactive process. The top 20 live results generated by each of the search engines in response to the final queries were then printed and returned to the original faculty member for assessment on four point assessment scale. The study distinguished two types of search engine evaluation: 

i) Testimonials – encompassing informal and impressionistic appraisals and future list Comparison; and

ii) Shootouts – Which correspond more closely to traditional Information retrieval effectiveness experiments.   


As a result they found that search effectiveness was generally low, that there were significant difference between search engines and that the ranking of SEs was to the extent depend upon strictness of the relevance criterion.


The authors present a list of seven evaluation features, which they claim should be present to maximize accuracy and informative ness of evaluation. The seven points are:

i) Searcher should be motivated by genuine user need.

ii) If a search intermediary is employed, the primary searcher’s information need should be as fully captured as possible and transmitted in full to the intermediary.

iii)  A large number of search topic must be used.

iv) Most search engines should be included.

v) The most effective combination of specific features of each search engines needs to be the same.

vi) Relevance judgment must be made by the individual who needs the information.

2.2.2.4. “First 20 precisions among among World Wide Web search services (Search engines)”, by H.V. Leighton and J. Srivastava.


The study was conducted with a great aim to evaluate five public search engines and published in 1999. Going ahead of earlier studies this study raised the number of search engines up to five; Alta vista, Excite, HotBot, Infoseek and Lycos. The total number of queries selected for testing purpose was 15 and all queries were formulated in English language as derived from the reference queries at a university library. All queries were tested in all Search engines simultaneously and retried materials were supplied to jurors for evaluation. The persons conducted the test were the jurors themselves for assessing the relevancy of the first 20 results from the retrieved list. The authors rated the services based on the percentage of results within the first twenty returned that were deemed relevant or useful. The queries used in the research were either ones that users had actually asked at a university library reference desk or were taken from another study. This method reduced the bias that choice of query could produce. The authors suggest that the choice of search expression was perhaps the weakest point in the design of their study. They were particularly concerned with avoiding bias and blinded the evaluators; during evaluation process, the evaluators did not know the search service that had returned the result. The authors only used unstructured or natural language queries. Friedman’s randomized block design was used to perform multiple comparisons for significance. They judged the relevance of results using four categories of relevance. They also identified dead link and duplicate pages.


Their analysis showed that, Alta vista, Excite and Infoseek performed best. Correspondence analysis showed hat Lycos performed better on short, unstructured queries, while HotBot performed better-structured queues. They noted that much comparative research into the effectiveness of search engines arrives at conflicting conclusions as to which services are better a delivering superior precision. They considered that bias in evaluating web pages for relevance is a problem for studies of search engines. They stated that an unbiased suite of queries must be developed to test search engines objectively. Fair methods for searching the services and evaluating the results of the searcher are necessary. They argued that conscious and unconscious bias must be guarded against they established a draft set of criteria for categorizing the links.

2.2.2.5. “The evaluation of www search engines” by C. Oppenheim, A. Morris and C. Mckinight.

The paper was published in 2000. In this paper, a survey of the literature of evaluation of search engines in reported, with the aim of identifying some of the issues and problems in this rapid charging field. The survey covered the major researcher conducted prior to 2000 on the area of evaluation of search engines. The types of search engines covered in different studies, the methodology adopted, for search engine evaluation, the evaluation criteria, and results drawn in the studies were the major facets of analysis of the research works. The paper revealed the different types of search engines were being used for retrieval of information from world wide web up to the time of survey. These are roborts driven, directories, meta search engines, software tools, geographic specific and subject specific search engine. Almost all researches adopted the experimentation criteria. But in most cases, the study exposed, the researches evaluated search engines from relevance and precision point of view. Besides that other evaluation criteria were also evident in the studies, like; number of web pages covered, broken links, search syntax, choice query, changing nature of web, response time, different system features, search options and human interface issue.


The survey shows that research on evaluating search engines has not been carried out in a consistent fashion and as a result, it is impossible to compare the performance of search engines as reported by different researchers. This paper does not consider the performance of search engines except in the retrieval of text. There is a need for a few generations of search engines that search has not yet been addressed by the search engine owners.


The survey finally pointed out one of the problems associated with the evaluation of search engines in the fact that they are constantly changing, and changing their search mechanisms and user interface. From these facts it is clear that no specific evaluation of a search engine is likely to remain valid for any length of time. Consequently, most research projects rightly emphasize that their results are only indicative of the performance of those search engines at that time. However this does not in any way invalidate the idea to assess engines currently in use and it does invalidate the idea of developing standardized evaluation techniques.

2.2.2.6. “Measuring search engine quality” by D. Hawking, N. Craswell, P. Bailey and F. Gritfiths.

Hawking et. al. (2001) also performed a comparative study using precision in finding out which search engine is best at finding online services. Eleven search engines including Google, Fast, NorthernLight, Lycos and AltaVista were compared. The research paper was published in 2001, on the area of accurate and meaningful evaluation of results returned by public web search engines. This study is known as the first published study to investigate search engine performance on online service queries. 

The major objective behind the conduct of the study was to put emphasis on the specific properties of Information Retrieval system of the search engine like – blindness, independence, and reproducibility. The paper presents an analysis of the extent to which the characteristics of web search have been captured by experiment adopted for the test and argue for the methodological developments. 


For the study the effectiveness of twenty (20) public search engines were evaluated using TREC- inspired methodology and a set of 54 queries were taken from real web search logs. The World Wide Web was taken as the test collection and a combination of crawler and text retrieval were evaluated. The results lists for each engine were evaluated using precision at ten documents retrieved. The queries were compared on a range of measures derivable from binary relevant judgments of the first seven live results returned. 

  
The statistical testing revealed a significant difference between engines and high inter-relation between measures. The study also revealed, there is a high correlation between the results of the study and a previous study by Gordon and Pathak. In the result it is also seen that there is gradual decline in precision at increasing cut off offer some initial fluctuation. The performance of the engines as a group is found to be inferior to the group of participants in the “TREC-8” Large web task, although the best engines approach the median of those systems. In their study the shortcomings of existing methodologies for evaluation of search engines have been identified and recommendations have been made for future improvements. The study also pointed out the choice of search engines makes a difference significantly in the retrieved results in terms with relevancy. 


As a major suggestion, the future work is needed to refine the classification of information need types in web search and to identify the appropriate evaluation paradigms for each type. User studies will also be required to determine the proportion of web queries which are derived from each information need type, as inspection of query logs frequently fails to reveal the searcher’s intentions. 

2.2.2.7.  “Evaluation of three German search engines: Altavista.de, Google.de, and Lycos.de” by J. Griesbaum.

The study was conducted in 2004 covering the German version of three international search engines. The goal of this study was to investigate the retrieval effectiveness of three popular German web search engines - Altavista.de, Google.de, and Lycos.de. The comparison done with each other in terms of precision of their top twenty results. The test penalists were based on a collection of fifty randomly selected queries, and independent jurors made relevance assessments. Relevance assessments were acquired separately a) for the search results themselves and b) for result description on the search engines result pages.

Findings:- The basic findings were i) Google searched best result values. Statistical validation showed that Google performed significantly better than Altavista, but there was no significant difference between Google and Lycos. Lycos also attained better value than Altavista in terms of top twenty precision, the experiment showed similar out come to the preceding retrieval tests. ii) There are big deviations between the relevant assignments based on the judgment of the results themselves and those based on the judgments of the result descriptions on the search engine results pages.

2.2.2.8. “Precision and recall of five search engines for retrieval of scholarly information in the field of Biotechnology” by S.M. Shati and R.A. Rather.

The paper was published in 2005 to study the recall precision value of search engines in the field of Biotechnology. Starting with a point of criticism on the body of literature on web search engine evaluation in purely descriptive and has little consistency, the study tried to identify the search engines for retrieval of scholarly information, recall & precision, and nature and type of queries of select search engines. The select search engines covered in the study over Alta vista, Google, HotBot, Scirus, and Bioweb. 


The study was carried out in three stages. In the first stage, related materials were collected for the study, then in second stage search engines and search terms were selected, and in third stage the search engines were accessed for the selected terms in simple and advance modes. The LCSH-2003 was consulted for structuring the search terms.


The result of the study depleted the better performance of specialized search engines and Google scholar version of the Google search engines. The structured queries (i.e. phased and Boolean) contribute in achieving better precision and recall, as revealed in the study. The findings also establish the case that precision is inversely proportional to recall.

2.2.2.9. “Is Google enough? Comparison of an Internet search engine with academic library resources,” By Jon Bropy and David Bawden.

The study was conducted during 2005 with specific purpose to compare an Internet search engine database of Google with appropriate library databases and systems, in order to assess the relative value, strength and weaknesses of the two sorts of system. 


To carry out the study, a case study approach was used, with detailed analysis and failure checking of results. The performance of the two systems was assessed in terms of coverage, unique records, precision, and quality and accessibility of results. A novel form of relevance assessment or relevancy judgment criteria was devised. Four general subject areas were selected for the test. To create a more natural searching environment the researcher undertook all query formulation via direct interaction with each system, out of total 723 documents retrieved from searches on all four queries, 237 from Google and 163 from library system were assessed with relevancy factor. 


The result of the study was interesting, as the both kind of resources - search engine and library databases - seem to be complementary to each other. In coverage and accessibility points Google in superior to library databases where as in quality of results the library databases provided better quality documents. While going for unique documents both the systems are at par. 

2.2.2.10. “Web searching: a quality measurement perspective” by D. Lewandowski and N. Hochstotter. 

The study was conducted in 2007 to assess the quality measurement perspective of the major international search engines, as it was difficult to say which one is the best. One reason is that there are a number of quality factors that can be applied to search engines. The study, at the first instance tried to categories their qualities and the following are the categories: 

i) Index quality:- This category of qualities points out the importance of the search engines databases for retrieving relevant and comprehensive results. 

ii) Quality of results:- This is were derivate of classic retrieval tests are applied. However, it should be asked which measure should be applied. However, it should be asked which measure should be applied and it new measures are needed to study the unique character of the search engines and their users.

iii) Quality of search features:- A sufficient set of search features and a sophisticated query language should be offered and work reliably.

iv) Search engine ability:- Here it is asked whether it is possible for users to interact with search engines in an efficient and effective way.  

2.2.2.11. “The retrieval effectiveness of web search engines: Considering result description”, by Dirk Lewandowski.

The study was conducted in 2008 to analyse the retrieval system of search engines. The purpose of this paper was to compare five major search engines- Google, Yahoo, MSN, Ask.com, and Seekport- for their retrieval effectiveness, taking into account not only the results, but also the retrieval of information for web through search engines. The results were kept anonymous while presented to the evaluators. Randomization technique was used for selection sample from the retrieved lot of items. The results were judged by the persons posing the original queries. The study was based on a user-model where the user takes into account a certain amount of results rather systematically. 

Findings of study:- The findings of the study were very much interesting. The two major search engines, Google and Yahoo, were found best, and there are no significant differences between them. Google delivers significantly more relevant result descriptions than any other search engine. Regarding all search engines in general, their result is far from perfect, with precision values at 20 results ranging from 0.37 to 0.52 percentages. The performance only of description-result precision is worse than the simple result precision (0.27 to 0.41 percentage). 


The research indicated that search engines should focus on relevant description. The searchers were advised to use other search engines in addition to Google. This is the first major study comparing results and description systematically and proposes new retrieval measures to take into account results description.

2.2.3. Observations


After through study of the above works, in relation to the present study, it is observed that search engine method is an important as well as difficult part of information retrieval from Internet. Many a researchers in this field have found it as a complex area, probably lack of proper theoretical framework. Therefore, there is a wide range of different approaches adopted by the researchers. All are facing the problem of developing or using appropriate text design. The TREC (Text Retrieval Conference) conferences continuously offers an institutionalized infrastructure for large scale evaluations that allows comparative studies with standard guidelines in controlled test environments for evaluating the retrieval effectiveness of search engines. Some researchers also did not opted for the evaluation criteria developed by TREC, finding certain limitation in it.


In the work conducted by Chu and Rosenthal in 1996, the researchers drew 10 queries from real reference questions and tested them in three search engines and finally evaluated only ten initial retrieved results by the persons, which was also adopted by Ding and Marchionin with little modification the variables by selecting five queries and raising the number of results up to twenty for evaluation. The major distinction in this study is in selection of query sources- where three queries were selected randomly from a question set for dialog online searching exercise and two queries from personal interest. The methodology and test environment used in the studies of Lighton & Srivastava and Gordon & Pathak were completely different from earlier studies. Since then in all other subsequent studies a lot of variations are found in the methodology adopted for evaluation of retrieval effectiveness of search engines. A comprehensive methodology or theoretical framework was found missing in the background while evaluating retrieval mechanism of search engines. The reported findings obviously do not agree with one another. The methodologies and evaluation criteria used by these studies differs as well. 

2.2.4. Conclusion

From the studies discussed in this part of the chapter the following inferences are drawn:

i) All studies are related to international search engines. In other words no Indian search engine has been evaluated so far.

ii) The numbers of search engines normally included in the studies are within the range of 3 to 10.

iii) Precision is the common method adopted for evaluation of search engines.

iv) Top 20 results of the result are normally selected for evaluation.

v) The jurors appointed for evaluation are independent persons.

vi) The numbers of search queries vary according to the size of the study.

All studies have their own scope, limitations and objectives. None of the studies can be considered as the base for present research rather the required guidelines can be obtained from all of them. 

 Therefore, at the end it is concluded that there is a need for comprehensive study on Indian search engines, which should thoroughly evaluate their information retrieval effectiveness. The study should be completely independent one being different from the previous studies. The present study is an attempt in this line to evaluate the effectiveness of the Indian search engines in terms of retrieval of information from Internet. The effectiveness of any search engine depends upon two factors – the technical aspects of the search engines, how strong are its indexing algorithms and the knowledge and skill of the searchers who uses it. The present research covers both the aspects. In the first part of the study the knowledge and skill of a sample group of researchers has been emphasized and in second part the retrieval effectiveness of the search engines has been compared.
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