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Abstract 

One of evaluation studies examining web search tools is ranking algorithm area. Accepting 

the idea that different search tools do use different ranking algorithms, the present research 

aims to confirm such an idea using a statistical approach. To do this, five metasearch engines 

(MSEs) namely Ez2find, Dogpile, MetaCrawler, Info and WebCrawler along with their four 

common underlying single search engines (SEs) – Google, Yahoo!, Msn (currently called 

Windows Live Search) and Ask – have been applied. To conduct the research five queries 

have been utilized. For comparing ranking algorithms of these web search tools, statistical 

tests "Kruskal-Wallis" and "Tukey HSD" were utilized. The findings indicate and confirm that 

different search tools on the web make use of different ranking algorithms. In other words, 

this research supports findings of previous studies. 
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INTRODUCTION 

The web is treated as one of the most frequently used sources for public as well as 

scholarly information gathering. Information sources available through the web are 

regularly being referenced in scientific publications (Bar-Ilan 2005). It is worth saying 

that web searching is the most popular online activity, behind email (Spink et al. 

2006). However, after about 16 years of work, web searching area is apparently in 

its childhood and mechanisms relating to this will continue to grow and evolve. 

 

The primary tools for accessing needed information on the web are the search tools 

including Search engines (SEs), directories and Metasearch engines (MSEs). These 

tools compete with each other for attracting users. Yet, evaluation studies play an 

important role in making such information-finding facilities familiar for searchers 

and other users. On the basis of Jansen and Molina (2006) one can group evaluation 

studies or metrics assessing search tools into categories of relevance evaluations, 

ranking and stability of links. Focus of this study is the second namely ranking, or to 

be precise, ranking algorithm. 
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 According to Bar-Ilan, Mat-Hassan and Leverne (2006), "in classical IR (information 

retrieval) systems results ranking was based mainly on term frequency and inverse 

document frequency. Web search results ranking algorithms take into account 

additional parameters such as the number of links pointing to the given page, the 

anchor text of the links pointing to the page, the placement of the search terms in 

the document (terms occurring in the title or header may get a higher weight), the 

distance between the search terms, popularity of the page (in terms of the number of 

times it is visited), the text appearing in meta-tags, subject-specific authority of the 

page, recency in search index, and exactness of match". 

 

Nevertheless, the ranking algorithms of the search tools are opaque (Spink, Greidorf 

and Bateman 1998; Ellis, Ford and Furner 1998; quoted in Fattahi, Wilson and Cole 

2008). According to them, "often with inadequate explanation of how queries are 

interpreted by the SEs". They are, on the one hand, trade secrets, and on the other 

hand, the search tools fear that web sites owners will misuse the available 

information in order to gain higher rankings for their pages (Bar-Ilan 2005). For 

example, Google, as the most popular search tools (Brooks 2004) declares: 

 

 "Due to the nature of our business and our interest in protecting the integrity of our 

search results, this is the only information we make available to the public about our 

ranking system". 

 

 In addition, this procedure seems true in MSEs. For instance, Mamma.com (2007) 

uses a voting system for ranking results, whereas Ixquick has a star (asterisk) 

system
1
. According to this system, an Ixquick result is awarded one star ( ) for 

every SE that chooses it as one of the ten best results for your search. So, a five star 

( ) result means that five search engines agreed on the result. In 

relation to the system applied by Ixquick, Margolis (2006) declares that Ixquick 

combines the relevancy ranking of a variety of search engines to generate a "star" 

rating that ensures a degree of relevancy. Five stars would mean that five distinct 

web engines had selected the site within their top ten. 

 

In general, according to some studies (Chignell et al. 1999; Hawking et al. 2001; Bar-

Ilan 2005; Mowshowitz and Kawaguchi 2005 and Jacso 2007), "the different search 

programs or tools use very different ranking algorithms". Hence, the present study, 

using a confirmative approach and based on a mathematical statistical method, tries 

to confirm this statement. 

                                                
1
  Adopted from us.ixquick.com/eng/aboutixquick 
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RELATED STUDIES 

Based on Courtois and Berry (1999), limited studies have been done in the area 

"ranking algorithm". Singhal and Kaszkiel (2001) compared the performance of a 

state-of-the-art keyword-based document ranking algorithm with four web SEs 

(Excite, Google, Lycos and AltaVista) on the ability to recall relevant organizational or 

individual web pages within the top 10 links. Finally, they reported that web SEs are 

significantly better than the former. 

 

Furthermore, some studies using ranking algorithm evaluation to examine overlap 

rate among the results from web search tools can be indicated, for example, Ding 

and Marchionini (1998), Bharat and Broder (1998), Chignell, Gwizdka and Bodner 

(1999), Gordon and Pathak (1999), Nicholson (2000), Egghe and Rousseau (2005) 

and Dogpile.com (2005). Jux2.com (2004), in a report entitled "SEs are more 

different than people think" offers result of a research as follows: 

 "The conventional wisdom is that the major SEs serve up similar results. Our 

research suggests the opposite: the SEs are far more different than most people 

think. For example, what do you suppose is the overlap between the top 10 results 

on Google and the top 10 results on Yahoo! for the average search term? Most 

people we asked thought about 70 percent. So did we, until we checked. The actual 

overlap is roughly half of that. In tests we conducted using the 500 most popular 

search terms, on average, Google and Yahoo! shared only 3.8 of their top 10 results. 

Even more striking is the distribution of results: fully 30% of the search terms had 2 

or fewer overlapping terms, and only 17% had 6 or more overlapping results among 

the top 10". 

From such studies, one can conclude that they have demonstrated the real 

differences among web search tools in terms of indexing, ranking algorithms and 

search techniques. In addition, it can be said that these works have reported 

differences in web SEs in the light of websites indexed and algorithms utilized to 

searchers' queries. 

One of the most notable studies supporting the hypothesis of this research is Bar-

Ilan (2005). In her survey, she measured how similar are the rankings of SEs on the 

overlapping results. To do this, using four SEs – Google, AlltheWeb, AltaVista and 

HotBot – with 15 queries in the area of information retrieval, rankings of results 

were compared. In conclusion, the findings indicated that web SEs employ 

considerably different ranking algorithms. Moreover, according to a research study 

done by Dogpile.com (2007) in collaboration with researchers from Queensland 

University of Technology and the Pennsylvania State University, SEs differ from one 

another in two primary ways – their crawling reach and frequency or relevancy 
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analysis (ranking algorithm). This study evaluated the top four SEs, Google, Yahoo!, 

Windows Live™ (formerly MSN search) and Ask™ (formerly Ask Jeeves) and 

measured 19,332 user-entered search queries. The results from this latest study 

highlight the fact there are vast differences between the four most popular single 

SEs. Finally, it was demonstrated that "search result ranking differs across major 

SEs". That is, the top four SEs are not only different in the total first page search 

results, they are also different in how to rank the first page search results.  

 

To sum up, building this research on previous works mentioned above, this paper 

reports a comparative study examining ranking algorithms of web search tools. 

Apparently, method used has some difference with aforementioned studies; 

especially that it examines a process by means of both SEs and MSEs. For doing this, 

three SEs, one directory, Yahoo, (here it is grouped into SEs) and five MSEs have 

been simultaneously applied. Details of the present research process can be seen in 

Methodology section. 

 

RESEARCH QUESTIONS     

Two main questions of this study are: 

(1) Is there a difference among ranking algorithms of MSEs compared with 

their common underlying SEs? 

(2) Is there a difference among ranking algorithms of different search tools? 

 

In fact, these questions revolve around the hypothesis mentioned earlier, viz "the 

different search tools use very different ranking algorithms". So, this research aims 

to confirm the idea put forward in some previous studies mentioned in the literature 

using a mathematical method. 

 

METHODOLOGY 

To conduct this study, the following search tools were selected. As mentioned in 

section "related studies", previous studies including Singhal and Kaszkiel (2001), Bar-

Ilan (2005), Dogpile.com (2007), and so forth paid more attention to one group of 

search tools especially SEs. In a word, they have demonstrated the real differences 

among SEs in terms of indexing, ranking algorithms and search techniques. Yet, 

methodology used in the present study takes both SEs and MSEs into consideration.  

 

a) Web search tools 

• MSEs: Ez2find
2
, WebCrawler, Dogpile, MetaCrawler and Info; 

                                                
2
 It should be reminded that Ez2find has recently changed, i.e. it is not available anymore; 

when the research was done it had different interface. 
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• Common underlying SEs: Google, Msn, Ask and Yahoo! 

 

Afterwards, queries or keywords to be searched were identified. 

     

b) Queries or keywords searched 

• Internet History 

• Great Pyramid 

• Bill Clinton 

• Globalization 

• Developing Countries + Information Technology 

      

c) Data collection 

To meet purpose of this study, which is to compare the ranking algorithms of search 

tools selected, each keyword was searched in each MSE, directory as well as SE. 

Then, two lists were prepared: one which was based on the first 40 results recalled 

by the MSE and the other which was based on the first 10 results retrieved by the SE 

and directory. Afterwards, these lists were compared with each other. 

 

d) Why 10 and 40? 

Like Chu and Rosenthal (1996), Tomaiuolo and Packer (1996) and Vaughan (2004), 

attention has been paid to top 10 results ranked highly within SEs. In addition, as 

default, these search tools try to show hits retrieved 10 by 10 per page. In this 

regard, Spink et al (2006) believe that the first result page represents the top results 

that an engine found for a given query. But, since MSEs typically show 20 links per 

page and because some of them are duplicates, 40 top hits namely two first pages of 

each MSE were considered. Hopefully, such a selection helps to increased 

robustness of this rigorous quantitative method used in the present research. 

 

e) Data analysis
3
 

In order to analyze the data collected, the following two statistical tests were used:  

(a) Kruskal-Wallis test: when the data is not normal or when we are not sure if it 

is, the non-parametric Kruskal-Wallis test can be used to compare more 

than two populations. Since our data might not necessarily be symmetric in 

this setting, it is better to use the mean as the measure of center, and so in 

the Kruskal-Wallis test we are testing to see if our population medians are 

                                                
3
 To learn more about Concepts and Applications of Inferential Statistics, refer to 

http://faculty.vassar.edu/lowry/webtext.html (accessed 1 Sep. 2008). See also: Kruskal-

Wallis one-way analysis of variance, available at: http://en.wikipedia.org/wiki/Kruskal-

Wallis_test (accessed 1 Sep. 2008). 
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equal. That is why we used this to compare ranking algorithms of SEs and 

MSEs.  

(b) Tukey's HSD ("honesty significantly different" test): this post hoc test 

compares each control group to the other groups. In fact, all pairwise 

multiple comparisons are made within the Tukey's HSD test at the 0.05 

confidence level. 

 

RESULTS AND DISCUSSION 

We now address our two research questions: (a) Is there a difference among ranking 

algorithms of SEs compared with MSEs?; and (b) Is there a difference among ranking 

algorithms of different search tools? 

 

After replying these questions our hypothesis will be confirmed. As mentioned 

earlier in data analysis, the first step in the comparison is to compare means of 

groups of data. Consequently, ranking of 10 first results of common underlying SEs 

and 40 first ones of their governing MSEs in relation to each query was determined 

so that calculation of their mean can be facilitated. One case is shown as an example 

(Table 1). 

 

Table 1: Ranking of Ten First Results of Google in 40 First Results in Ez2find in 

Association with 5 Queries. 

 

 
 

As can be seen in Table 1, in relation to the query "Internet History” for example, the 

first document ranked in the Google is ranked as the second hit shown in the 

Ez2find. In order to determine mean of ranking of each query in hits retrieved by 

target search tools of this case study (SEs, MSEs and web directory), we did plus 

rankings observed relating to each one of five keywords searched and divided them 
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by their number namely 5. For instance, as shown in the second row, adding 

rankings 7, 4, 6, 5 and 7 equals 29; when 29 is divided by 5, the result is equal to 5.8. 

Accordingly, based on all estimated means Table 2 shows the result of Kruskal-Wallis 

test. It should be added that here only one table is given. Yet, altogether, the 

average of the final column in Table 1 and other 19 tables not included in the paper 

was analyzed by means of the Kruskal-Wallis test which, as mentioned earlier, deals 

with the mean as the measure of center. 

 

Table 2: Results of Kruskal-Wallis Test 

 

Since p-value in Table 2 is less than 0.05, so at the 0.05 confidence level, we can 

claim that there is a significant difference among means of recalls of SEs and MSEs. 

In other words, our questions are answered: Not only there is a difference between 

ranking algorithms of SEs compared with MSEs but there is also a difference 

between ranking algorithms of different SEs. This result confirms our hypothesis as 

well as supports Jacso's (2007) view: "the different search programs use very 

different ranking programs". 

However, this analysis only tells us that there is a difference among the groups; it 

does not specify which groups. Hence, we ran a Tukey's HSD so that rate of 

difference among the groups can be statistically shown. Admittedly, this test 

supports result of Kruskal-Wallis test that SEs and MSEs employ different ranking 

algorithms. As indicated earlier, Tukey's HSD post hoc test compares each control 

group to the other groups. The asterisks in the mean difference column in Table 3 

identify the paired groups that show statistical difference at the 0.05 confidence 

level or lower. Having a look at Table 3, it can be demonstrated that Google, for 

instance, is different compared with all other engines but significantly different than 

Info and MetaCrawler. Additional tables are presented in Appendix A. 
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Table 3: Dependent variable - Google 

 
 

CONCLUSIONS AND FUTURE RESEARCH 

Apparently, the research findings confirm that different search tools such as SEs, 

directories and MSEs make use of different ranking algorithms. In fact, through 

findings of this study the idea that search tools whether SEs or MSEs employ 

individual unique ranking algorithms is supported. Consequently, users are advised 

that to access more relevant resources, it is better to refer to more than one search 

tool. Again, web users should be aware that limiting searches to single SEs results in 
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missing substantial pieces of information ranked highly by other SEs and directories 

(Isfandyari-Moghaddam and Parirokh 2006). By submitting the same query to 

several search tools, even by looking only at the top 10 or 20 results retrieved by 

each of the search tools, one can increase the range of the results considerably (Bar-

Ilan 2005). This view is significantly reinforced by the present study. 

 As for the future, it is suggested that larger scale studies are done using further SEs 

and MSEs not considered in this research including MrSapo and TurboScout as well 

as Jux2 as the best MSE according to Sullivan (2005; quoted in Isfandyari-

Moghaddam 2007). In addition, the number of queries, their variety, and which 

search strategies are applied to do such web searching studies should be 

considered. On the other hand, because the web is dynamic and ever-changing and 

thus web search tools will change, develop, grow, merge and maybe even improve, 

such research should be performed from time to time. So, it is expected that both 

the web search tools and their ranking algorithms change constantly which, in turn, 

need to be evaluated by future studies. 
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