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ABSTRACT

Due to the exponential growth of the Internet in recent years, search engines have the Complex task of sorting
through billions of pages and displaying only the most relevant pages for submitted.search query. Google has
become an essential link between people and the information theysSeek online. For this reason, any webmaster or
search engine optimization (SEO) engineer should be actively learning the techniques that drivewisitors to their site.
This paper describes the application of selected Search Engine'Optimization (SEO)'techniques'to a newly created
website across the entire website lifecycle, from inception, through development; and finally to launch and
optimization of the site. Several SEO experimenis'were defined and evaluated by collecting and analyzing real
traffic and visitor data through the use of Google Analytics. This research further‘analyzes search engine ranking
factors and their on Google’s search ranking algorithm by analyzing the number of users who visit the site and site
rankings. The metrics for effectiveness of the SEO techniques were Number of Visitors, Page views and Ranking.
The results of the research confirmed that there was a noticeable increase in the number of users who visited the
site and the search engine rankings also. increased. The impleméntation of SEO showed a positive effect on the

Google search rankings and the inCrease mn-traffic:

I. INTRODUCTION

In this paper, natural searchhengine ranking factors and their effectiveness on the Google search engine algorithm
will bedanalyzed. | will use my experiencejwith the creation and development of an actual website as a platform for
the trial application of a set of selected SEO techniques. These SEO experiments will be evaluated by collection and
analysis of real“data,from theawebsite through the use of Google Analytics; furthermore, their effectiveness on the
number of users who Vvisit the site and search engine rankings will be analyzed. Whereas other studies have focused
on existing sites, examining the most important factors for SEO, and research on paid listings from major search
engines, this paper exteénds that earlier work by taking important factors (as determined from previous studies) and
applies them to the development of a brand new site and analyzes the results. To help the reader understand the
overall process of SEO, this paper describes the entire website cycle, from initial inception, through development,
and finally to the launch of the website. It goes through the entire SEO process focusing on the most important
factors mentioned on previous research (for an overview, see [3,8,9]). It further analyzes and examines the

effectiveness of SEO by taking important factors from previous research and applying them to the new site.
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Search engines have become the primary vehicle people use to look for information online. As a result, search
engines and their ranking algorithms have generated “great interest to the information science community” [1].
What role should SEO play? With the growth of the Internet and the availability of billions of web pages,
competition for the top few positions of the search results is fierce; it may also be impossible for all users to find
what they’re looking for. For this reason, search engines aim to display the most relevant pages for the user’s search
query. Therefore, the goal of SEO engineers is to make sure those key pages get indexed and if possible to get the
pages onto the first page of the search results. Most of the popular search engines display 10 results on the first page.
Fewer and fewer people go past the first page when looking for something, so if a’wehsite is not in the top 10

results, it is effectively invisible.

1.1 Target Readers

This paper focuses on the application of selected SEO techniqués and theis effectiveness on Google’s PageRank
search ranking algorithm. The results and analysis will be of interest to Computer Scientists‘becadse it provides an
introduction to the science of information retrieval in Web search:With the increasing amount,0f information on the
Web, this creates new challenges for people searchingsenline and for web search engines striving to provide the
most relevant search results. Moreover, businessfowners, webmasters, or,SEO engineers can further expand their
knowledge on the ethical application of SEQfmethods to help improve their site’s relevancy, which can lead higher

rankings on the search engine results.

1.2 Related Work

This section analyzes the work of \previous résearch done on the field of SEO. To get a better understanding of the
critical role SEO plays in web search, a quick“overviewswill be given on each of the studies, highlighting the

importance of thegfesearch.

1.2.1  Study and Analysis of Key Influence Web Search Factors

The Study'in [3] used a reverse engineering approach to “study and analyze the key influence factors in the process
of web search.® Using this methodology, the researchers determined top five factors for SEO. The researchers
developed a system that crawled"all website factors (e.g. HTML structure, URL length, etc...) for 200,000 web
pages using 10,000 search Keywords as their sample set. Moreover, the keywords in the sample set were divided into
the following three segments according to their Google search volume in the past three months:

1. Hot — high search volume

2. Middle — medium search volume

3. Cold— low search volume

The objective of this categorization was to discover the “different SEO factors on different segments” [3] of
keywords. That is, the researchers were looking to uncover if keywords with different search volumes (i.e. low

search volume, medium search volume and high search volume) required different SEO strategies; it may be case
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that more competitive keywords (the Hot segment), the ones with the highest search volume, required a different
SEO approach than the less competitive keywords (the Cold segment).

Using an empirical approach to develop a series of analysis, their study determined top five factors for SEO that
have the greatest influence in the natural or organic search for increasing high search rankings. Based on their
research, they obtained certain SEO rules and provided valuable guidelines for SEO engineers to help improve

website rankings. Table 2.1 lists the top five factors from their research.

Table 2.1: Top 5 SEO factors in study [3].

Rank Hot Middle Cold

1 URL length URL length URL length

2 Keyword appear | Keyword appear in | Keyword appear
in URL domain URL domain i URL domain

3 Keyword density | Keyword appear in | Keyword density
in H1 URL path n title

4 Keyword density | Keyword density in | Keyword density
in title title in title

5 URL layers URL layers Keyword density

n H2

Below were the six SEO techniques that the researchers implemented and analyzed in
their research:
1. Overall Links — The total number.of Web pages linking to another website. This has been a huge determining

factor on how search engines determine a site’s position in the’search results.

2. Website Title Length — Most search engines use the title tag on the search results page. Search engines also use
the title tag to détermineithe theme or what the web page is about. Therefore, optimizing the title tag is important.

3. Keyword Density — Thistis defined asithe percentage of times the keyword appears on the web page compared to
the total number of words on‘the\web page!

4. Layer Number — This is “related to the logical structure of a website designed according to the relationship
between contentirelevance anddlinkposition” [2].

5. Page Size — The researchers defined it as “the sum of the file sizes for all the elements that make up a page” [2].
According to them, “most search engines will not fully index pages that are greater than a certain size” [2];

therefore, the smaller the web page size, the faster it will load.

1.3 How to Improve Your Google Ranking: Myths and Reality
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This study focused on the Google’s ranking algorithm; the researchers sought to systematically “validate
assumptions others have made about this popular ranking algorithm” [8] and identify what page factors or other
criteria, had the most influence in its ranking algorithm. They designed and developed a ranking system to determine
the most important factors Google uses to rank pages. Using a reverse engineering approach, the paper showed how
their ranking system “can be used to reveal the relative importance of ranking factors in Google’s ranking function”
[8].

Thus, the paper provides guidelines for SEO engineers on what factors are the most critical for optimizing web
pages in order to achieve higher rankings. Although it has been known that Googledusesumore than “200 factors”
[57] in their search engine ranking algorithm, this study determined a subset of th@se factors, The researchers’ top 5
SEO factors are listed below:

1. PageRank — how authoritive is the site (as determined by Google’s algorithm)

2. Domain — the keyword appearing in the domain name

3. Title Tag — the keyword appearing in the title tag

4. Description Tag — the keyword appearing in the description tag

5. URL - the keyword appearing in the URL

PageRank was the dominant factor of what determingés high'page rankings (PageRank is discussed in more detail in
Section 2.3.2). Most of the results of research paper [8] correlate with my findings.and implementation of the SEO
process. With the exception of PageRank, the SEO methods/I used were focused‘en having the keyword within the

domain name, title tag, description tag and URL of the page being-optimized; the details of this will be covered in

2.1 Early Rise of Search Engines

With the continued exponential growth of the Internet, it became apparent the need for classification of the content
of the Internet. As résult, search engines and Web directories started to appear in the early 1990s to organize pages
and to make it<«€asy-fonpeople to find information online. In 1994, WebCrawler became the first widely popular
“full text crawler based seateh engine” [37] which allowed users to search for words within the HTML page. This
led to Mihat, “has become the standard for all major search engines” [37], to let users find information via search

queries. Priar to,WebCrawler, earlier search engines relied on the page titles and page headings.

Lycos, which was created in 1994 by Michael Loren from Carnegie Mellon University, began as a research project
and then in 1995 became commercial. It was a search engine and a web portal that provided email, news,
entertainment in addition to web search [38]. Soon after, other search engines started to appear and gain popularity
among web surfers to find information scattered all over the web, some of these earlier search engines “included
Magellan, Excite, Infoseek, Inktomi, Northern Light, and AltaVista. Yahoo! was among the most popular ways for
people to find web pages of interest” [37].

It was during this time that Web directories and Web portals were becoming very popular. For example, Yahoo!’s
“search function operated on its web directory, rather than full-text copies of web pages” [37]. Users had the ability

to browse the directory in the Web portal instead of doing a keyword-based search. This became widely popular and
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web portals became the starting point of the user’s web browser experience. Since many web portals provided
additional services such as email, news and entertainment in addition to search, people found themselves spending a

lot of time in there. Figure 2.6 shows a screenshot of Yahoo! Directory circa 1997.

2.2 How Google Ranks Pages

As discussed earlier, search engines use their own proprietary algorithm to rank web pages to be displayed in the
search results page. Search engine companies will never reveal the exact mathematical,formula or algorithm that
powers their search engine because it is one of their most guarded secrets. This isavhat Google has said about their
ranking algorithm:

“Traditional search engines rely heavily on how often a word appears on a“Webpage: Googlé uses‘PageRank to
examine the entire link structure of the Web and determine which pages'are most impartant. It then conducts
hypertext-matching analysis to determine which pages are relevaritto the specific searchbeing condugted.
Bycombining overall importance and query-specific relevance, Google is able to put the most'relevant and reliable
results first.”

As you can see from the previous quote, Google doessnet place great emphasis on hgw many times the keyword
being searched appears on the web page, just like other<traditional search_engines,dinstead it uses its proprietary
ranking algorithm PageRank to examine thedink structure of the page to determine the relevancy and importance of

web pages. The next section will cover PageRank'in more detail.

2.3 On-page SEO

On-page SEO deals with anything\you haveydirect control of, in the code or content of your web site (e.g. text,
headings, images, links, etc...); basically anything thatyousimplement or upload to your site is considered on-page
SEO. On-page SEO lays the foundation of'all your SEO efforts because this is where you have most of the control;
any updates implementedyon your site €an either work for you or against you on the search results. Therefore it’s
importantdto get on-page“correct before launching into off-page SEO. Google uses over 200 factors to determine
pagerelevaney and importance for, deciding what pages will be displayed in the top search results; you will see that
many of these faetors are in directcontrol of the SEO engineer. The following list shows important factors that will

be the focus of the on-page SEO strategies implemented for this study:

[/Keyword research JHTML headings

[ Title tag JImages

[/Description meta tag "ICorrect use of the “rel=nofollow” attribute
[/Robots.txt " Keyword placement

[Optimized URLsS ' Sitemap

[1Content
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111 CONCLUSION

This Section briefly summarized previous research done on the field of SEO. As seen from their studies, effective
SEO implementation can help websites attain visibility by achieving higher rankings in the search results. Although
Google has stated that it uses more than 200 factors in their ranking algorithm [57], there really is no consensus on
what the most important factors are that determine website rankings. As a result, SEO engineers have relied on their
experience, or any research performed in this field, to determine the factors for a more effective SEO
implementation. Two of the five papers ([2,55]) discussed the Baidu search engine @nd sought to identify what
factors were important in its ranking algorithm. Although the results were not colleéted from Google, it’s important
to analyze any similarities from certain SEO factors between different search efigines. In thisjease, hyperlinks were
seen as a critical factor in both search engines for determining high website rankings. More on the importance of
links will be discussed in Section 2.3, but in order to get a better understanding ofhyperlinks and the importance
search engines play in the current state of the World Wide Web, wie'need to discuss the history, of the laternet and its

beginnings.
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