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Abstract

This article introduces the concept of functioning Google scholar as a search engine for
scholarly publication. We have done a brief analysis on Google scholar ranking algorithm,
which explains the mechanism of Google scholar search engine in finding the expected
search in particular academic arena. In Google scholar the scholarly documents are
indexed and user who eager to search for a literary work, always try to retrieve their
document of interest using Google scholar search engine. Actually, the basic
functionalities of general purpose search engines and academic search engines is different.
And that is the main reason where Academic Search Engine Optimization (ASEO) and its
working algorithm should be more precise. Though we mainly focus on Google Scholar
Search Engine, we also cover the basic properties which are strongly considered behind the
algorithm of Academic Search Engine. In addition to that, we also include some potential
recommendations for academic search engines, which will contribute to develop more

effective academic search engine algorithm in coming days.
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Introduction:

Researchers have an interest of publishing their articles in various renowned journal,
magazine and proceedings. Researchers have contemporary article and innovation. To
continue their high quality research a perfect search engine is necessary [1].That’s why
academic search engines are needed such as Google scholar [2], Microsoft Academic
search [3] etc. But there are thousands of papers keeping out of order in the web. Academic
search engines take the job to gather the scholarly documents for researchers. Then the big
challenges become for a researcher to know about the optimizing function of that particular
academic search engine. Because the reader always try to find out their expected result on
the first page. In a word, articles positioning in the top are more preferred. This article is an
initiative to find the key concept about the function of Google scholar search engine .This
article correlate the page ranking of Google scholar with several parameters like citation
count, date of publication, author’s reputation, journal’s ranking etc. In this article we have
discussed about overview of academic search engine which plays a vital role for every web
pages. This is briefly discussed about how citation count effects to be top ranked in the
search engine the more citation count, the value of paper will increase along with author’s
importance. The rest of the paper is organized as follows: In chapter 2 an overview of
academic search engine is discussed. In chapter 3, Google scholar ranking algorithm is

analyzed.
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2.1 An Overview of Academic Search Engine:

The fundamental concept of Academic search Engine is the same for all. There are
different ranking algorithm work in the backend operation of the search engine to display
in which position the result will be published .There are some common keywords like
citation count, date, author’s value etc. work behind the operation of Academic search
engine. [4]There are several types of academic search engines such as Google scholar,
Microsoft Academic search , Info mine, Internet Public Library, Academic Index, and
Digital Library of the Commons Repository etc.

[1] Academic Search Engine Optimization also known as ASEO does several important
jobs. It helps to show the related or preferable scholarly documents at first. To do this, any
implementation and modification are needed then that is also done by Academic Search
Engine Optimization (ASEO).

Academic Search Engine is only for the ones who try to search especially scholarly
documents. Additionally, for people searching of scholarly documents in Google scholar,

academic documents are organized, labeled and formatted completely for them.

EAST g
WESTE*%% Dept. of Electronics and Communications Engineering, East West University
4



(Google

Scholar

il “

¢ Aticles (v include patents) ' Case law

Stand on the shoulders of giants

Figure 2.1: Google Scholar (Homepage)
2.2 Academic SEQO overview:

Four fundamental building blocks of academic SEO ,how to optimize individual document
types (PDF, WORD, and HTML etc.) The role of metadata is creating and optimizing way
finders for academic literature. There are some

Common myths and misconceptions about meta data.

[5] Metadata is talking about the data which is focused on the other data. Metadata
internally drives the search engine optimization. When any topics is given in the search bar

for searching in particular academic search engine then it tries to communicate important
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information inside the web pages directly .In a word, metadata works behind the scenes.
Academic search engines use different algorithm to display original searched item.

There are some common misconceptions about SEO. [6]

1. SEO is all about keywords and links .Keywords and links certainly play a role in SEO,

but they are not the only factors.

2. Keywords (not provided)’ means the end of SEO .Instead of focusing on the keywords,

focusing on the internal content will be more fruitful.

3. Sub-headers are important for on-page SEO.
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3. Analysis on Google Scholar Ranking Algorithm:

Google Scholar considers many factors behind it’s search results. These factors are quite
similar to the usual algorithm of Google search engine or other search engines. Together
these factors keep impact on search results and determine the effectiveness of the

outcome.

Some of the factors considered in Google’s algorithm are citation count, articles age,
search term occurrence in an article’s full text, search term frequency in an article’s full
text, search term occurrence in an article’s title, search term occurrence in author or
publication name and so on [8].Three of the key factors we will discuss are citation count,
date of publication and Number of patents. These three factors altogether have tremendous

impact on finding suitable articles from Google scholar or other academic search engines.

Google Scholar gives some option explicitly during searching. It shows different timeline
and gives option whether it will include article which has patents and citations. These filter
options make searching a lot more easily for the user. Still these are not the only options
that are related to the whole process. Some of the results can be acquired by taking total
measures using these options.

In the later part of this article some evidence related to patents will be shown.

Values and graphs based on citation count, date of publication and patent for the search
keywords ‘search engine optimization’ has been illustrated and some analysis based on the

result has been done.
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We will also give a deep look on some other factors which we consider very appropriate in

terms with the Google scholar’s efficacy.

3.1 Citation Count

Giving citations major and common practice in journals. Citation is the way of telling
readers that certain material in the work came from another source .It also helps to dig

more based on other references.

An article which has more citation simply leads it as a more useful article than others.
Based on the citation author’s h-index® is defined. However in many cases article with
highest citation won’t be the topper of the search results [9]. Because some of the other
factors may come across and due to their bad impact an article with good citation goes
down to the list. Such as if some particular articles have higher citation than other related
articles but the search keys frequency is low in these documents, so they may stay behind
the line. Hence, citation count isn’t the ultimate parameter rather a parameter with huge

significance.

For the word “ Search Engine Optimization” 20 search results have been taken.Then we’ve

taken their citation count . By the graphical illustration the highs and lows of the graph

shows the dissimilarities and unconventional pattern of citations count.

! The h-index is an author-level metric that attempts to measure both the productivity and citation impact of
the publications of a scientist or scholar. The index is based on the set of the scientist's most cited papers and
the number of citations that they have received in other publications. The index can also be applied to the
productivity and impact of a scholarly journal[10] as well as a group of scientist.
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Figure 3.1 : Citation count per position and page
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Position Page Citation

1 1 49
2 1 6

3 1 0

4 1 0

5 1 0

6 1 1

7 1 2

8 1 0

9 1 2
10 1 4
11 2 128
12 2 126
13 2 0
14 2 2
15 2 5
16 2 2
17 2 137
18 2 71
19 2 94
20 2 43

Table 3.1: Citation count table

In figure 3.1, page no. is shown in blue label and citation count is shown in red label.
Citation count is shown in terms of position and page. From table 3.1, it can be seen that ,
in search position 1 , the number of citation count is 49 , it decreases much and citation

count becomes 6 at position 2, then there’s consecutive three 0 citation followed by a
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single citation at position 6. Then it is noticeable that the ups and downs of citation count
continues. At 11th and 12th position there’s a sudden rise of 128 and 126 citation counts
respectively and then it goes down to 0. At No. 17" position the top citation count of 17 is
recorded.

From figure 3.1 and table 3.1,it can be seen that the pattern of citation count is quite
unlikely comparing with the conventional search engine results. We get the highest citation
count at second page and at 17" position. But citation count is an important parameter and
it is being neglected. User expects to find articles with higher citation in the first page of
search results. But here the density of citation count is higher in the second page than the
first page. That surely a bizarre search results and cannot be expected by a user in any

circumstances.

3.2 Date of Publication

Date of publication is a major consideration for a search result. Outdated articles aren’t to
be expected in top position. Articles which are latest and have healthy citation are expected
at top position. Also there are multiple editions of some articles or articles that include lot

more new research topics than their previous copy are expected at front.

If an article is published a few years back in contrast with others which have much higher
citation count than others then it is quite likely to be shown at top position. An article with
patent or an article which is revolutionary in it’s field is also to expected at the highest
position. Articles which are written by famous researchers from very reputed university

also expected to be a top level entry.
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It has to be noticed from table 3.1 and figure 3.2 that the date entry is started from 2000.
Google hasn’t included many articles prior to the 2000. This is quite understandable,
because maximum older articles aren’t available in online. A significant fact has to be
mentioned that articles published in a same year or two consecutive years shouldn’t be

allowed in a large amount in a single page. Because that isn’t conventional.

Figure 3.2 and table 3.2 have shown that the articles publishing year is between 2006 and
2016. The span is 10 years. It has included two articles at year 2012 and two articles at
year 2013. Therefore, a considerably good amount of articles have been got in 10 years
span quite thoroughly. At the topmost position we get the article published in 2006 and
then followed by an article which is published in 2013. Comparing their citation the first
article got 49 citations and the second article got 6 citations. So, the results are quite
expected. Then if we take a look at next three consecutive articles published in 2012, 2013,
2012 respectively and they have zero citations. At 6™ and 7" position the publication
dates are 2010 and 2008 respectively. The 2010’s one got a single citation and the other
got 2 citation .As they are older articles and have a lesser citation count ,they are placed at

lower position in the search results.

At the second page, in 11th and 12" position we get 128 and 126 citations respectively and
their publishing years are 2009 and 2007 respectively. Though they are a bit older, they’ve
got a huge amount of citation count. It’s about 2.6 times higher than our top most article’s
citation count. Based on this evidence it can at least be expected that this two article
deserve their position in the first page of the search results. The Highest citation count is
found at 17" position. From the Date of publication table, it’s publication year recorded as
year 2015. Therefore, it is quite latest article with the maximum number of citation count.
It has to be placed at the top of our table; rather it comes at a much lower position. This
result is quite surprising and not to be expected at all. If we compare all of these figures,

tables we can see that there’s a huge unusual pattern at 111, 12" and 17" positions.
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These articles are quite better than the other top search results, still some articles with least

citation count and also in terms with publishing factor stays in good positions.

DATE OF PUBLICATION

2016

2014

2012

2010

YEAR

2008
2006
2004
2002
2000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Figure 3.2 : Date of Publication per position and page
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Position Page No Date

1 1 2006
2 1 2013
3 1 2012
4 1 2013
5 1 2012
6 1 2010
7 1 2008
8 1 2016
9 1 2012
10 1 2008
11 2 2009
12 2 2007
13 2 2007
14 2 2010
15 2 2012
16 2 2009
17 2 2015
18 2 2008
19 2 2012
20 2 2011

Table 3.2: Date of Publication table
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The unusual pattern of our results raise a question mark whether the algorithm of Google
scholar’s search engine is as effective as it meant to be. It under whelms the two key

factors: Citation Count and Date of Publication.

As the graphical representations of both citation count and Date of Publication indicates
that there’s no pattern followed in the search results based on this factors. In later part the
No. of patents amongst these articles have been shown. It will be further discussed that,
based on the three major conditions of an academic search engine, how effectively Google
scholar works, what problems it is facing based on our search results.

3.3 Number of Patents

A patent is an exclusive right granted by a country to an inventor, allowing the inventor to
exclude others from making, using or selling his or her invention in that country during the
life of the patent. It does not give the inventor the right to use or "practice” the invention,
and thus the right is subject to any prior rights that others may have to related inventions
[11].

Patent is a very touching and important issue for a researcher. Every outstanding invention
demands a patent of it’s own. It also gives recognition to the inventor and brings huge
prestige for the individual’s work.

Google has it’s own patent search engine-Google Patents. Google Patents
(www.Google.com/patents) includes over 8 million full-text patents. Google Patents works

in the same way as the Google search engine.
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Google Patents is the global patent search engine that lets users search through patents
from the USPTO (United States Patent and Trademark Office), EPO (European Patent
Office), etc.[12].But in our study we won’t consider Google Patents. Because it is an
academic search engine based on a particular parameter. Not many parameters are
considered in Google Patents. However, as a fully-functioned academic search engine

Google Scholar needs to consider patent as an important issue.

Therefore, it is crucial for an academic search engine like Google scholar to include the
articles consists of patent into it’s topmost search items. Here, for the word ‘search engine
optimization’ amount of patents over 10 pages have been taken and some unexpected
results have been found. The lowest number has been found at the first page and it is null.

The highest number has been found at the page 9 and it is 4.

Second and Third page of our search result consists of a single patent each. Page 4 doesn’t
contain any article which has any patents. Page 5, 6 and 7 have 3, 2& 1 numbers of patents
respectively. While Page 8 consists of 2 articles having patents and Page 10 got a single
article having a patent. The concentration of patents in the relative pages is quiet strange.
Page 1 to 5 got five articles which have patents, on the contrary page 6 to 10 there are ten
articles which have patents. That is exactly double in contrast with the first five pages.

Actually it should’ve appeared the vice-versa.

The first page and the fourth page doesn’t include any article consists of patents. The fifth

and the ninth page consist of three and four article respectively which got patents.
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No.of Patents
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Figure 3.3: No. of Patents over 10 pages

The result doesn’t satisfy the user’s demand of getting higher concentration of articles

which have patents.
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Page No. Number of Patents

1 0
2 1
3 1
4 0
5 3
6 2
7 1
8 2
9 4
10 1

Table 3.3: No. of Patents Table

Looking at the all table and figures it has been found that most citation count has been
existed at the second page; articles which have relatively new publication date in contrast
with citation also stays at the second page and now it has also been seen that highest
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concentration of patents also found in the later pages. None of these findings resembles
with the expected findings. Rather, it seems to be obvious Google scholar doesn’t give

importance of our considered parameter in it’s algorithm.

Scholar £ Wyciations ¥
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search market. But even more teling, Google represented 0% of all the growth in search
Ciied by 1 Related articles Cite Save
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J Zilincan - CBU Intemational Conference Proceedings, 2015 - joumals.cz

Abstract Search engine optimization techniques, ofen shortened to “SEQ.” should lead to

first positions in organic search results. Some optimization technigues do not change over

time, et still form the basis for SEQ. However, as the Intemet and web design evalves

Fig 3.4: Search Page 1 (keyword : search engine optimization)
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Some of the issues needs to be concentrated on based on our search results are- citation

count process of Google scholar and how Google find the patents and from where.

Basically it requires the correct bibliographic data for the cited paper. To maximize the
chances that the parsers® will correctly parse the citation in the references section. The
indexing guidelines need to be followed [13].1t may happen that a very good article will
lack the good parsing. As it is mentioned earlier Google scholar indexes patents and patent
applications (patents applied for but not yet granted) from the United States Patent and
Trademark Office (USPTO), and European Patent Office (EPO), which are taken from the
USPTO, and the EPO databases. But it is also noticeable that there are still many
organizations having patent giving authority Google Scholar doesn’t consider them.
Therefore, Google scholars lack many patented articles. The search results have been taken
keeping Google scholar’s default filtering on (including both patents and citations).
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4. Findings:

We had several finding based on our study and analysis on Google Scholar Search Engine.

Some of them are mentioned below:

1. The patent documents are not addressed properly. No definite hard and fast algorithm is
visible for the patent document ranking compared to highly cited article ranking. The
theory is also not unanimous for the importance of patent compared to scientific academic

article or research.

2. Highly cited document are not always getting high rank compared to the low cited

document.

3. Date of publication is another important issue. If during the search the duration or time
limit is not mentioned then the precedence decision of the article does not always follow

any specific order, i.e., from recent to older or the older to recent.

According to us, the highest citation count, the documents will show at first. But from the
graph we can see that there have some irregularities. That is, which citation count is zero
but that documents are shown in the first page at position 3 for keyword Academic Search
Engine Optimization. But the citation 49 shows at the first page at first position.
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But the most miserable thing is the highest citation 128 and 124 holds the position of 11
and 12 respectively at the second page. The citation count which is 137 holds the position
17 at the second page. So these are the dissimilarities which should not be happened. But

still there maybe some other factor effecting on the citation count.
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5. Conclusion and scope of future work:

In a word there will be no specialized result in that particular search. But the algorithm of
academic search engine like Google scholar is organized in different way .It only tries to
find the result for scholarly reader. That means it’s main motto is to find scholarly article
against in any particular search .As it can be said that academic search engine is client-
specialized so it can run through the scholarly article through a quantitative process.
Academic search engine helps the scientists or inventors to help their newly and most
attractive innovation through most noble and innovating searching services available on
the web® Parsing syntax analysis or syntactic analysis is the process of analyzing a string of
symbols, either in natural language or in computer languages, conforming to the rules of a
formal grammar within computational linguistics the term is used to refer to the formal
analysis by a computer of a sentence or other string of words into its constituents, resulting
in a parse tree showing their syntactic relation to each other, which may also contain

semantic and other information.[14]

In Conclusion we can say that, there are some basic differences between general purpose
search engines and academic search engines. Group of users of academic search engines
are very limited. Therefore, their working mechanism isn’t as efficient as a general purpose
search engine. There are still scope to improve and incorporate appropriate algorithm to a

academic search engine which can serve well for the academics and research community.
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Through the whole thesis paper working procedure of academic search engine is tried to
find out. And the most common factors are discussed briefly. There are some other factors

also working behind every search.

In future, we have a plan to do an extensive analysis on the General purpose search engine
to collect some advanced properties of that search engine which can be adopted in

academic search engine with slight modification.
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