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Abstract 

Since 2004 Google has burnished its reputation as one of the ―quirkiest‖ companies 

on the planet. By December of 2010, Google amounted to 84.65% of global search 

market shares. Many people are curious about whether Google would be beaten by 

any other search engines in the future. This issue would definitely interest Google 

itself the most as well. This paper examines Google’s main rivals, which have enough 

market shares and funds to compete with Google, and those budding and burgeoning 

ones, which may not have the power to challenge Google but can also bring benefits 

to web search engines users. 

Keywords: Search Engine, PageRank Algorithm, Semantics Search Engine, Sound 

Search Engine, Social Search Engine, Visual Search Engine 
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1. The Current Search Engine Market 

1.1 Market Shares and Wars 

―GOOGLE is not a conventional company. We do not intend to become one,‖ wrote 

Larry Page and Sergey Brin, the search giant’s founders, in a letter to investors ahead 

of its stock market flotation in 2004. Since then, Google has burnished its reputation 

as one of the ―quirkiest‖ companies on the planet. According to Net Marketshare in 

December 2010, rankings the market share of web search engine, showed Google is 

84.65%, Yahoo is 6.69%, Baidu is 3.39%, Bing is 3.29% and other is 1.98%. The 

Google's worldwide market share peaked at 86.3% in April, 2010.1 The site has 

become the go-to reference for billions of queries every day.  

 

 

Figure 1 Global search engines market shares – Dec. 2010 

In recent years Google has dominated the global search market and keep increase to 

a historical high level. Google is absolutely the winner in the search market so far, 

thanks to its own never-ending efforts at self-improvement and the fact that humans 

are creature of habit. Over the years, plenty of companies have made great efforts in 

sharing the massive search market. However, a couple of Google's rivals — Yahoo 

and Ask.com — have waved white flags. On July 29, 2009, Microsoft and Yahoo 

                                                            

1 http://marketshare.hitslink.com/search-engine-market-share.aspx?qprid=4 

http://marketshare.hitslink.com/search-engine-market-share.aspx?qprid=4


announced a deal in which Bing would power Yahoo! Search. In August 2010, Yahoo 

started delivering search results based on Microsoft's Bing. And it is expected that, all 

Yahoo! Search global customers and partners would be transitioned by early 2012. 

Then in November 2010 Ask.com, it has more than 300 million monthly queries, 

announced that it would focus on its question-and-answer feature, outsourcing search 

to an unspecified third party.2 

Google holds a near-monopoly position in the web search industry. It has 

encountered many accusations from the public, its rivals and as well as a few 

governments. Did Google breach its founding principle – ―Don’t be evil‖? Many people 

are curious about whether Google would be beaten by any other search engines in 

the future. This issue would definitely interest Google itself the most as well. With a 

market value of about $200 billion along with annual revenues of more than $28 billion, 

Google Ad Words is its main profit source.  

There is no doubt that Google would try the best to secure its market share, like 

through greater R&D investments, acquisitions and etc. However, in an economic and 

financial perspective, no company could ever generate excess profit. Maybe it’s the 

law of gravity – what’s goes up must come down – it’s just an issue of time. But 

forecasting the downfall of Google is not the purpose of this paper. In the following 

chapters I will examine Google’s main rivals, which have enough markets and funds 

to compete with Google, and those budding and burgeoning ones, which may not 

have the power to challenge Google but can also bring benefits to web search 

engines users.  

1.2 How Google Works 

1.2.1 Web Crawling, Indexing and Query Processing 

 

                                                            

2 http://images.businessweek.com/ss/09/06/0615_search_engines_aplenty/index.htm 

http://www.bing.com/


Googlebot is Google’s web crawling robot, which finds and retrieves pages on the 

web and hands them off to the Google indexer. Googlebot gives the indexer the full 

text of the pages it finds. These pages are stored in Google’s index database. The 

query processor has several parts, including the user interface (search box), the 

―engine‖ that evaluates queries and matches them to relevant documents, and the 

results formatter.3 

 

Figure 2 How Google Works 

1.2.2 PageRank 

Google's rise to success was greatly due to a patented algorithm called PageRank 

that helps rank web pages that match a given search criteria. Unlike the previous 

keyword-based methods of ranking search results, which rank pages by how often the 

search terms occur in the page, or how strongly the search terms are associated 

within each resulting page, PageRank assigns a numerical weighting to each element 

of a hyperlinked set of documents with the purpose of ―measuring‖ its relative 

importance within the set.  

 

                                                            

3 http://www.googleguide.com/google_works.html 



Google describes PageRank as, ―PageRank reflects our view of the importance of 

web pages by considering more than 500 million variables and 2 billion terms. Pages 

that we believe are important pages receive a higher PageRank and are more likely to 

appear at the top of the search results. PageRank also considers the importance of 

each page that casts a vote, as votes from some pages are considered to have 

greater value, thus giving the linked page greater value.‖4 

A simplified case can help to demonstrate the PageRank algorithm better. Assume a 

small internet universe of four web pages: A, B, C and D. Each of them would begin 

with an estimated PageRank of 0.25.  

If pages B, C, and D each only link to A, they would each transfer 0.25 PageRank to A. 

All PageRank PR ( ) in this case would thus gather to A because all links would be 

pointing to A. 

  ( )    ( )    ( )    ( ) 

This is 0.75 in this simplistic system. 

Suppose that Page B has a link to page C as well, while page D has links to all three 

pages. The value they have transferred to A therefore was diluted. Thus, page B just 

give half of its PageRank to A, it is 0.125. Page D can only confer one third of its 

PageRank to A’s PageRank (approximately 0.083) 

  ( )  
  ( )

 
   ( )  

  ( )

 
 

This is 0.4583 in this simplistic system 

To generalize this, the PageRank conferred by an outbound link is equal to its own 

PageRank score divided by the number of its outbound link L ( ). In this system, 

PageRank for A is: 

                                                            

4 http://www.google.com/corporate/tech.html 
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In addition to PageRank, Google has added many other secret criteria for determining 

the ranking of pages on result lists, it was reported to be over 200 different indicators.5 

2. Google’s Main Competitors 

 

Knowing the market challengers is very important to analyze the current competitions 

and to forecast the future of this search industry. The traditional search engine like 

Yahoo! Search, and the newly-introduced Bing from Microsoft are seen to be the most 

possible ones to have the ability to nibble Google’s market shares. Comparably 

examining their products would not only understand their strengths and weaknesses, 

but also may bring us better searching experiences. 

2.1 Yahoo! Search 

Internet search and advertising giant Yahoo! has been one of the most popular 

website almost from its inception in March of 1995. Over the past years, Yahoo! has 

seen a deep corrosion of its core business, and there is a popular belief that Google 

has cut directly Yahoo’s market share. This is also the process that new search 

technology replacing older one. Yahoo! Search started as a web dictionary of other 

websites in 1990s. Originally, none of the actual web crawling and storage/retrieval of 

data was done by Yahoo! itself. In 2001 Inktomi powered Yahoo! with the searchable 

index, and later Google powered Yahoo! with its searchable index until 2004.  

                                                            

5 http://www.google.com/corporate/tech.html 



 

Figure 3, Trend for Global Market Share of Yahoo 

In July 2009, Yahoo! and Microsoft announced that Bing would power Yahoo! Search. 

Yahoo! is now still the 2nd largest search engine on the web by query volume, at 

6.42%. This is the same situation in the US search market, Yahoo! is the market’s 

number 2 and amount to 16% until Dec. 2010. In August 2010, however, Yahoo! and 

Microsoft announced that after a week of testing, they have finalized the transition 

from Yahoo’s own search engine to Microsoft’s Bing. Microsoft would since then 

power all of Yahoo’s free, organic Web, image and video search results in the U.S. 

and Canada.  

The combined search engine market share of Yahoo and Bing is now about 10% 

globally, and 28% in the U.S. Since then, the search results at Yahoo! Search would 

be completely powered by Bing and just under Yahoo! Search Brank. 

2.2 Bing from Microsoft 

2.2.1 Bing’s Market Share 

Bing is a search engine from Microsoft. It was unveiled by Microsoft on May 28, 2009 

at the All Things Digital Conference in San Diego and went fully online on June 3, 

2009. Microsoft has been running search engines long time ago. The predecessor of 

Bing was Windows Live Search and MSN Search. Until December 2010, Bing is 

ranked 4th largest web search engine, and amount to 3.29% of global search market. 



In the U.S. market, Bing’s search share continued to grow to 12% of all searches by 

December of 2010 

 

Figure 4, Trend for Global Market Share of Bing 

2.2.2 Bing’s Feature 

2.2.2.1 Interface Features:  

Bing has a daily changing background image, which are mostly the noteworthy places, 

people, and sports in the world. On its left side navigation pane, it sows navigation, 

related searches and prior searches. It has also an enhanced view where third party 

site information can be viewed inside Bing. 

2.2.2.2 Media Features 

When searching for a video, hovering over a video thumbnail, it will automatically start 

playing. Users can search video with adjustable setting for length, screen size, 

resolution and source. Google has similar function except the screen type. On the left 

pain of Bing’s video search, user can filter with standard and widescreen videos, and 

Google didn’t have this functionality, even if with its advanced search. 

2.2.2.3 Instant Answers 

Bing can directly display sports scores for a specific match, recent scores from a 

league or scores and statistics on teams of players at the top of the search results. 

When searching for a listed company’s financial information with Bing, users just need 

enter the company name or stock symbol, the direct stock information like share price, 



volume, and P/E ratio would appear at top. But if using Google, users couldn’t 

instantaneously know this figures, they need to click into the pages.  

Another mentionable feature is Bing’s advanced computation. Powered by the 

Wolfram|Alpha computational knowledge engine, Bing can give results to advanced 

math problems. This feature also beats Google’s web search math computation. Bing 

has a feature of flight tracking as well. Users only need to enter the flight number, and 

then the status of this flight will be displayed with departure and arrival time, at which 

terminal etc.  

2.2.3 Bing’s Products 

In addition to its web pages searching tool, user can explore Bing to choose a lot of 

services and products that Bing is offering, as showing below: 

 

Figure 5, Bing's Services and Products
6
 

Nimble, inventive and interesting, Bing is the sort of search engine that many web 

users couldn’t ignore. Can Bing beat Google at the on-going search-engine wars is 

still is still mystery. 

                                                            

6 http://www.bing.com/explore?FORM=BXLH 



3. Classification of Search Engines 

 

There are several criteria and perspectives to classify search engines, like by 

contents and topics, by information types, by models etc. This paper focuses on the 

classification of search engines by their models. It would be definitely not complete 

and authoritative. The purpose is to introduce some noteworthy search engines, 

which are different with Google and Bing.  

3.1 Semantics Search Engines 

―Semantic‖ is a currently prevalent word in the search engine circles. A semantics 

search engine attempts to understand the context of a search term. For instance, if a 

user is searching on a semantics search engine ―election‖, it might automatically 

retrieve documents containing the words like ―vote‖, ―campaigning‖ and ―ballot‖, even 

if the word ―election‖ is not found in the source document. An important part of this 

process is disambiguation, both of the queries and of the content on the web.7 If a 

user is searching for ―jaguar‖, through natural language processing, the search 

engines will know whether this user is looking for a sports car or a large feline. 

3.1.1 Hakia.com 

Hakia was founded in 2004. It has invented QDEXing technology, which is an 

alternative new infrastructure to indexing using SemanticRank algorithm.8 The QDEX 

system analyzes the entire content of a page. Then the QDEX algorithm extracts all 

possible queries and then decomposes sentences into meaningful knowledge 

sequences. For example, a sentence with 8 significant words can generate a billion 

sequences where only a few dozen might make sense. Hakia uses Commercial 

Ontology technology to reduce the billion possibilities.  

                                                            

7 http://portaltechnologiespark-learnseo.blogspot.com/2010/07/top-5-semantic-search-engines.html 

8 http://company.hakia.com/qdex.html 



 

Figure 6, the interface of Hakia 

Hakia’s search results are organized in tabs: Web results, Credible Websites, News, 

images, blogs etc. For instance, if searching for Barack Obama, Hakia would suggest 

the user might be also interested in information about Michelle Obama, Hillary Clinton, 

Democrats, Sarah Palin, and John McCain as well. 

In May of 2009, Google also announced it was adding semantic search capabilities to 

its engine. This is especially important for Google, since some people have figured 

out how to cheat the system and deceive their way into top positions. Another key 

factor is that the continually increasing amount of information on the web makes the 

search engines more and more difficult. Another giant Microsoft also paid attention to 

this trend; it has made an acquisition in the semantic space and has spent many 

years doing its own linguistic research.9 

3.1.2 DeepDyve 

DeepDyve is a powerful research tool available for free. It is the largest online rental 

service for scientific, technical and medical research with over 30 million articles from 

thousand authoritative journals.10 Although DeepDyve is available for free to general 

                                                            

9 http://www.pcworld.com/businesscenter/article/161890/semantic_search_could_secure_googles_future.html 

10 http://www.aboutus.org/Deepdyve.com 



publics, but to read full text the users might be charged. Its concept is accessing 

expert content from the ―Deep Web‖, the part of the internet that is not indexed by 

traditional search engines.  

 

Figure 7, Rental Offers of DeepDyve 

Another distinguished feature is that a query can consist of anything from a single 

word to 25 000 characters. There are a lot of advanced options to refine and sort 

search results. And the search results are easy to navigate as well. 

3.2 Sound Searching Engines 

On the web, rich media content is exploding. People sometimes may want to know 

what that song on the radio or TV is. Or they have just a very fuzzy memory of a 

melody. It’s impossible to use the traditional text based search engines. Thanks to the 

modern acoustic fingerprint technology, with an installed app on PC or other devices, 

this audio search could be realized.  

3.2.1 Shazam and SoundHound 

Shazam and SoundHound are two most popular mobile device apps. Shazam has 

been the king of music identification services for more than ten years. It was initially 

launched in the UK as a premium SMS service. Nowadays on the ITunes App Store 

charts, Shazam’s free version is listed as the fifth most popular free iPhone app of all 

time. SoundHound was later introduced to the market, and isn’t as popular as 



Shazam – but it doesn’t mean that it isn’t more effective. Since Shazam only 

recognize the original track of music, SoundHound supports additionally humming of 

its users, and its sound recording time is shorter than Shazam, SoundHound is 

expected to have a greater potential. 

 

Figure 8, Sound Taking process of Shazam & SoundHound 

3.3 Social Search Engines 

Social search engine is a type of web search that takes into account the Social Graph 

of the person initiating the Search Query. The social graph is a term coined by Mark 

Zuckerberg of Facebook, which has been describe as a global mapping of everybody 

and how they are related. Social network websites like Twitter and Facebook have a 

lot of information of their users. When they are trying to search for a movie or music, 

social search engines would analyze his social circles and his mood, speeches etc. to 

provide him the most relevant results. Social search engines can also benefit from 

wisdom of crowds to provide high quality search results. Google’s venerable 

PageRank algorithm is also more or less based on social input.  

The most recent news in web search industry is that, Google has acquired Fflick, 

which provides movie recommendations based upon users’ Twitter feeds. It lets the 

users judge movies based on tweets from all users, this is also a belief of wisdom of 

crowd, then can filter movies to see only those that his friends have tweeted. Google 



is seeking to incorporate Fflick’s sentiment analysis and social considerations into its 

content discovery process.  

Over the years, Fflick is just one of those new socially driven search engines emerged 

to the market. Through all of these launches, one thing can be sure: content discovery 

will come through personalized recommendations that incorporate social networks.11 

Google is already doing social recommendations on YouTube. The homepage of 

YouTube highlight users’ subscription and their friends’ feeds. But the acquisition of 

Fflick could still be seen as a beneficial supplement for Google, since Google can 

improve its content discovery on the site. 

3.4 Visual Search Engines 

Until now, the search results on the web are still entirely text based. Visual search 

engines refers to those either their inputs or outputs are in visual display. The search 

engines with input of an image are mostly used to search on the mobile internet. 

Users often use them as tools to identify for example, its location, or an unknown 

building in a foreign city. 

TinEye.com is one of these kinds of visual search engines. Users can either upload 

an image or enter the URL of the image, through the techniques for Content Based 

Image Retrieval, TinEye can find this image from different sources. TinEye's ability to 

search the web for specific images makes it a potential tool for the copyright holders 

to check whether the copyright of their works are infringed. Until August of 2010, 

TinEye claimed to have indexed 1.6471 billion images for comparisons. However, this 

is still a very small portion of the total number of images available on the web. 

Through Pingdom.com, there are 5 billion photos hosted by Flickr, more than 3 billion 

photos are uploaded per month to Facebook.12 

                                                            

11 http://gigaom.com/video/google-fflick-acquisition/ 

12 http://royal.pingdom.com/2011/01/12/internet-2010-in-numbers/ 



4. Future’s Search Engines – Artificial Intelligence?  

4.1 Searchbots.net 

Searchbots.net is a fun search engine. Users have to create a robot to search on the 

web on their behalf. Users can choose everything about the robot, from its color to its 

personality. Users by drag different search chip into the Searchrobot to set its search 

logic. There is a mood chip, through it users can tell the Searchrobot their current 

feeling, and this would also influence the search result. Another important feature is 

that Searchbots.net can continually improve its search results, by submit their email 

address, Searchrobot will keep on working and will deliver more relevant search 

results to users once they have them. 

 

Figure 9, Searchrobots and Search chips of Searchbots.net 

The idea behind Searchbots.net is that users create a substitute robot for themselves. 

The Searchrobot then will remember all the users’ unique characteristics through their 

search histories, their manual input, social websites etc. The Searchrobot is living and 

search all the time online on behalf of users. Once users would like to search a 

specific topic, the Searchrobots will ―think‖ or react the way like them. This could be 

very challenging and interesting for both search engines and publics. But at this stage, 

it is still just an idea. And the protection of privacy needs to be also taken into 

consideration, since the Serchrobots may have a lot of users’ personal information. 



5. Conclusion 

 

It’s still hard to say, whether Google could secure its predominant position in search 

industry in the future. Its patented algorithm RankPage and its current market share 

are the footstone of its future. And it is keeping on research and development by their 

own, hiring talents and acquiring potential websites and ideas to incorporate with its 

own products. However, Bing is an arch-rival, which has the potential to challenge 

Google, or even redefine and restructure the web search industry. 

Besides the big two, there are still a lot of different types of small search engines. 

They may fill people’s more and more newfangled requirements and expectations. 

They might also stand for the concept of next generation’s search engines. Even so 

it’s hard to predict which type of search engine will take the cake, the trend is obvious 

– multimedia search engines and social network incorporated search engines are 

most welcomed.  
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