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Abstract 
 

Search engine algorithm updates cause website owners to spend millions of dollars to adapt to changes 
necessitated by these changes. Being able to predict future trends provides a competitive edge. The key 
focus of this research project was to compare the most recent updates made to the Google search algorithm, 
and to analyse the potential impact future updates may have.  
This research will provide an understanding of the latest updates and offer an explanatory overview of where 
future trends may lead. It was found that Google does not normally provide warnings about updates, which 
increases the importance of knowing which elements the updates focus on. So far, these have been mostly 
the; authorship, quality, structure and uniqueness of content. 
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1. Introduction 
 

The search engine industry is a broad and complex one. It is characterised by various idiosyncratic ranking 
and indexing practices. The operation of a search engine algorithm is what determines which websites will 
be displayed at the top on the user’s screen. As a result, the detail of operation of this kind of algorithm is of 
interest to especially online e-commerce companies. In many cases, their continued existence depends on 
ranking highly on search engine result pages (SERPs).  
 
The major search engine, and indeed the most prevalent one, is Google. As a result, its algorithm will be the 
primary focus of this research. However, neither Google nor other search engines release information on its 
algorithms’ operation, or updates to its detail of operation. Sometimes, a vague synopsis is the best users 
could hope for. 
 
The major updates the Google search engine has undergone are known as the Panda, Penguin and Pigeon 
algorithm updates respectively. These will be compared, in an attempt to identify a commonality or shared 
objective that would help in predicting potential updates the algorithm may undergo. 
 

2. Background Research 
 

As noted, ranking highly on SERPs is crucial for many website owners. Even universities, who generally are 
not part of the commercial world, strive towards gaining high positions on SERPs (Weideman, 2013). 
 
Google Panda (also referred to as "the farmer update") was released on 24 February 2011. It was done in an 
attempt to address the various quality and optimization issues the search engine has identified in many of 
the websites it had indexed at the time. Its primary purpose was to ensure that high quality, content rich 
websites would be displayed as primary links higher up within the SERPs. This also ensured that lower 
quality websites, including those with “thin content” would be moved further down on the result pages, or 
even dropped from the index. 
 
Secondly, the Google Penguin series of updates was released on 24 April 2012, and was implemented to 
track down and remove websites that violated Google's Webmaster guidelines. These websites made use of 
black-hat search engine optimization techniques. These are used to gain higher search rankings in unethical 
manners, often involving approaches which search engines guidelines prohibit. The result is a poor user 
experience and often lead to security issues. It was because of this that the Google Penguin update was a 
particularly important one within the realm of Web security. 
 
Thirdly, the Google Pigeon update was released on 24 July 2014. In contrast to the previous two main 
algorithm changes, Pigeon was not a punitive algorithm update. It was designed to provide more accurate 
and relevant local search results. This update greatly affected the ranking of local websites, and based on 
the nature of local search, is linked to the use of mobile devices. It is widely expected that another update 
which will favour mobile-friendly websites will be released soon. 
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3. Research Problem 
 

No guidance, founded on academic research, was found on the use of past current search engine algorithm 
updates to predict future trends, which could be used to enhance website design. This could lead to large 
losses in income, following a Google algorithm update which affects the ranking of a commercial website. 
 

4. Research Questions 
 

Based on the research problem, some research questions were formulated: 
 

- How can past algorithm updates be recorded to identify patterns? 
- How can patterns be used to predict future trends in updates? 
 

5. Research Objective 
 

The objective of this research project was to identify past search engine algorithm updates, and use their 
attributes to predict future trends. 
 

6. Literature Review 
 

6.1 SEO 
 
SEO is the practice of optimizing or improving the visibility of a website or webpage within search engine 
results. SEO includes various strategies/practices known as "white-hat", which is a set of ethical 
methodologies used to make a website accessible to crawlers, and to increase its visibility within results. 
Previous research describes SEO as a means to modify content so that it becomes easier for search 
engines to locate and promote it (Beel et al 2010). 
 

6.2 Rankings 
 
This is the statistical level of a website’s visibility within a page of search engines results. Rankings are an 
order of relevance or a list of websites that are most likely to contain the information that is being searched 
for. The website’s “rank” will determine whether or not it will be displayed on the first page of the SERP, 
which would greatly increase traffic. Rankings are tied to specific words or key phrases, as specified by the 
user in his/her search query. The algorithm of the search engine being used determines these ranks. Some 
commercial companies spend large amounts of money per month on SEO in the hopes that their websites 
will appear towards the top area of SERPs. Ranking plays a critical role drawing in visitors to a website. 
 

6.3 Search Engine Algorithmic Updates 

 
6.3.1 Google Algorithm Update 
 
This is a change made to the way the algorithm operates as a filter. Each time a query is executed, Google 
applies the new algorithm, and possibly produces different results from a search executed before the change 
was effected. The algorithm will determine what content is “good” and what is “bad”, if the update was 
punitive by nature (including Panda and Penguin). The good content webpage may be promoted in searches 
while the bad content webpage will be filtered to a lower position in search results, or even removed entirely.  
 

6.3.2 Google Panda 
 
Google's official blog post describes the Panda update as being designed to decrease rankings for low 
quality websites. These are websites which are low in value for users, copy content from other websites, and 
in general are not useful to the typical search engine user. 
 
Conversely, the update will provide better rankings for high quality websites. These are websites with original 
information and content such as research, relevant material, comprehensive reports and in-depth analyses. 
This update heavily targeted “thin content”, and the main websites that were affected the most were content 
farms (this is where the Panda update earned its nickname as the "Farmer Update"). Targeted pages do not 
necessarily have to contain spamdexing features – just poor quality content would be enough to attract 
attention. These are websites where multiple low-quality, keyword saturated articles are published, which 
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offer little or no value to the reader. The owners of this type of website would typically submit these articles to 
several content farms for the purpose of obtaining extra inlinks, which would increase the page’s ranking. 
 
Panda affects the website in its entirety - this means that if pages of a website are flagged for having thin 
content, the entire website could be negatively affected. Panda was also designed to identify websites that 
republish other author’s content in an attempt to outrank the original webpage, without spending the time and 
effort needed to create original content. 
 

6.3.3 Google Penguin 
 
Google's official blog post describes the Panda update as being an “important algorithm change targeted at 
web spam”. This update was designed to decrease the rank of a webpage which appears to violate Google’s  
quality guidelines. The update primarily targets websites which contain elements considered as spamdexing, 
such as keyword stuffing, links that include unrelated outgoing links to other content and hidden and copied 
content (Zuze et al 2013). 
 
While Google has not outlined the exact specifics on what the Penguin update is looking for, speculation 
among the SEO community has identified potential contributing factors:  
 

- Exact-match anchor text, which is heavily used. 
- The marketing of low-quality content articles, plus blog spam. 
- Keyword stuffing in internal/outbound links. 
- Overuse of exact-match domains. 

 
The Penguin 2.0 update was geared towards targeting the webpage as opposed to the website level. This 
update ensured that webpages containing dubious backlinks which evaded punishment from the original 
Penguin update would be identified and punished. 
 

6.3.4 Google Pigeon 
 
This is an update effecting Google Maps and Web search results.  Its primary focus was on local search 
results rankings – at the time of writing the update was only targeting US English searches. As such, Pigeon 
is not punitive, but rather it aims to serve a certain group of users better. This group includes those who often 
do local searches. 
 
Google claimed that Pigeon is a new local search algorithm, which integrates into its Web search 
functionality, including the plethora of ranking signals used in Web search as well as tools such as spelling 
correction, synonyms and the Knowledge Graph. 
 
Google further stated that this new update enhances their distance and location ranking parameters as well 
as improving local authoritative search results. The Pigeon update provides a more relevant and useful 
experience for users locating local search results.  
 

6.3.5 Google Hummingbird 
 
Hummingbird was announced on 26 September 2013. It was an important new algorithm due to the way it 
sorts results in a Google search query, and was claimed to be the first complete new algorithm, as opposed 
to previous updates to the old one (Sullivan 2013). The previous main algorithm was PageRank, which 
looked at the subset of words used in the search query of a Google search. Hummingbird incorporates the 
PageRank algorithm but made some key changes. Most importantly, it no longer just analyses each word in 
an attempt to produce a result based on related semantics. Instead, it considers the entire query as a whole. 
This means that instead of just matching words, it matches the query to related Web links. The whole query 
is taken into account (Katz 2010). Hummingbird was issued as a complete replacement to Google’s existing 
search algorithm (Gesenhues 2013). 
 

7. Methodology 
 

7.1 Research Approach 
 

An exploratory research approach was used. This entails observation of Google's various updates and 
analysing them to provide an exploratory analysis of possible future updates and trends that may come into 
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play with Google's search algorithm. This resulted in considering various relationships which the updates 
might have had, and Google's current and projected stance on proper website design.  
 
The exploration of new phenomena in Google's updates in this way provides a better understanding of 
factors to consider for future trend predictions. This research may also test the feasibility of a more extensive 
study or identify the most appropriate methods to use in a subsequent study. 
 

7.2 Results and Analysis 
 

The data in Table 1 is based a study conducted by the founder of Searchmetrics (Tober 2014), on the 
organic SEO visibility for each domain listed. This was done for all researched keywords post Panda 4.0, 
compared to the last data point pre Panda 4.0. The lists show the amounts of absolute loss or gain, as a 
rounded percentage. The basis of the analysis is the domains, which have a value of at least 10000 (SEO 
visibility score) pre Panda 4.0, and that now indicate a difference of equal to or more than 20%. 

 
Table 1: Google Search Engine Results – negatively affected (Tober 2014) 

 

domain percent 

ask.com > – 50% 

ebay.com > – 33% 

biography.com > – 33% 

retailmenot.com > – 33% 

starpulse.com > – 50% 

history.com > – 33% 

isitdownrightnow.com > – 50% 

aceshowbiz.com > – 75% 

examiner.com > – 50% 

yellowpages.com > – 20% 

yourtango.com > – 75% 

dealcatcher.com > – 50% 

livescience.com > – 50% 

webopedia.com > – 50% 

xmarks.com > – 50% 

simplyrecipes.com > – 33% 

siteslike.com > – 50% 

digitaltrends.com > – 50% 

health.com > – 50% 

spoonful.com > – 75% 

songkick.com > – 75% 

realsimple.com > – 33% 

appbrain.com > – 33% 

thehollywoodgossip.com > – 50% 

dealspl.us > – 33% 

techtarget.com > – 33% 

gossipcop.com > – 50% 

rd.com > – 75% 

chow.com > – 33% 

doxo.com > – 50% 

heavy.com > – 50% 

csmonitor.com > – 33% 
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toptenreviews.com > – 20% 

parenting.com > – 50% 

globalpost.com > – 75% 

espnfc.com > – 50% 

serviceguidance.com > – 50% 

mnn.com > – 75% 

mystore411.com > – 50% 

urlm.co > – 33% 

delish.com > – 50% 

healthcentral.com > – 33% 

whatscookingamerica.net > – 50% 

columbia.edu > – 20% 

songlyrics.com > – 20% 

internetslang.com > – 33% 

ibiblio.org > – 50% 

webutation.info > – 50% 

cheapflights.com > – 33% 

mybanktracker.com > – 50% 

 
Table 2 shows the same results, but this time for the positively affected domains. 
 

Table 2: Google Search Engine Results – positively affected (Tober 2014) 
 

Domain percent 

glassdoor.com > 100% 

emedicinehealth.com > 500 % 

medterms.com > 500 % 

yourdictionary.com > 50% 

shopstyle.com > 250% 

zimbio.com > 500 % 

myrecipes.com > 250% 

couponcabin.com > 250% 

buzzfeed.com > 25% 

consumeraffairs.com > 100% 

wordpress.com > 20% 

thinkexist.com > 250% 

onhealth.com > 250% 

alternativeto.net > 100% 

whosdatedwho.com > 250% 

reverso.net > 50% 

wikimedia.org > 100% 

dogtime.com > 100% 

findthebest.com > 50% 

eatingwell.com > 100% 

quotegarden.com > 100% 

goodhousekeeping.com > 250% 

everydayhealth.com > 25% 
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simplyhired.com > 100% 

momswhothink.com > 100% 

similarsites.com > 100% 

southernliving.com > 50% 

theknot.com > 25% 

allaboutvision.com > 100% 

openculture.com > 50% 

babyzone.com > 50% 

tasteofhome.com > 33% 

gotquestions.org > 100% 

movie4k.to > 50% 

wmagazine.com > 33% 

ycharts.com > 100% 

historyplace.com > 50% 

rcn.com > 100% 

salary.com > 50% 

skepdic.com > 100% 

mediawiki.org > 100% 

oodle.com > 100% 

abbreviations.com > 100% 

homes.com > 100% 

spokeo.com > 50% 

hlntv.com > 33% 

sparkpeople.com > 33% 

hayneedle.com > 50% 

emedtv.com > 100% 

 
 
7.3 Aggregator websites 
 
In the negative list there are mainly websites ranked with information from external sources, e.g. price 
comparisons, coupons, news (primarily gossip), etc. Understandably the aggregator type of website was 
most likely to experience a drop in rankings. The positive list however contains many websites with content 
that has more relevant and less rehashed information.  
 
However, websites are included which also contains generic content, which could be found within the 
negative list. The result is inconclusive but a definitive push towards unique content is certainly being made. 
The Panda update will likely be further refined and will promote its definition of "original content". 
 

7.4 Penguin effects 
 
Gabe (2013) completed an analysis of websites that lost traffic and dropped in rankings, and found these 
sites included links with one or more of the following attributes:  
 

• Exact match paid links, especially where exact match anchor text has been used. 

• Comment spam. 

• Questionable website guest posts. 

• Article marketing websites. 

• Links from “dangerous” websites. 
 
In another analysis conducted by Gabe on 13 websites, their content and links were examined. It was found 
that they also lost Web traffic and dropped in the search rankings. They made heavy use of exact match 



8 

 

anchor text. The links associated with these instances are aimed at bringing users deeper within the website, 
such as different categories and subcategories. See Table 3 for a summary of these results. 
 
 

Table 3: Deeper Pages with Unnatural Links (Gabe 2013) 
 
 

 
 
 
Based on prior Penguin updates, which were targeted at webpages with unnatural and improper links, it was 
evident that Penguin has been updated to search deeper within websites. Penguin will most likely continue 
to be refined over time, to punish even more severely websites that use spamdexing in other forms, and link 
bombing. 
 

7.5 Google Pigeon Local Result Changes 
 
Weiche (2014) has shown that local map results are being restricted to more specified search queries – see 
Figure 1. 
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Figure 1: Local map shown when a location is queried (Weiche 2014) 
 

 
 

Figure 2: Local map not shown when a location is queried (Weiche 2014) 
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However, when a similar query without the location being specified is given, the map is omitted (Weiche 
2014) – see Figure 2. 

 

 
 

Figure 3: Addition of “nearby” or “near me” operators to the query (Weiche 2014) 
 

Another difference becomes evident when a local operator is used – the algorithm picks up that the user is 
doing a local search and amends the results accordingly (Weiche 2014) – see Figure 3. 

 
 

 
 

Figure 4: Difference in post-Pigeon update between areas 
 
In another example (see Figure 4), a recognized city name automatically redefines the query as being local. 
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This means that further refining of local searches will most likely take place and a universal standard will 
need to take precedence. This is an example of Google further refining how it displays information. It is also 
evident that further development will take place, resulting in more focused results.  
 

8. Conclusion 
 

Google's latest updates have come with no forewarning, implying that these are to be regarded as refreshes 
to the algorithm and that further iterations of the changes made will take place without warning. This will 
force SEO practitioners to abandon black-hat strategies since the current trend is too unpredictable. 
 
Based on the latest updates to the algorithm and the above studies, it can be concluded that Google is 
focusing on these major areas: 
 

- Authorship of content and how unique it is.  
- Results and rankings based on relevancy of search and quality of content. 
- Stricter emphasis on useful and related links.  
- Websites can no longer use a 'shotgun' approach to their content, they must be organised in a 

relevant manner and contain proper citations. 
- Stronger focus on structured sentences for search results as opposed to just using keywords. 
- Punishing websites for linking to non-related content. 

 
The past updates have been investigated and results used to predict the possible trends that may arise from 
Google's search algorithm updates. However, due to the secrecy surrounding search engine algorithms, 
speculation plays a role, and there is a shortage of quantifiable facts. This is based on the fact that Google 
does not release specific information on its past, current or future updates.  
 
As a final summary, these predictions could affect the way in which the Google search algorithm prioritises 
results, and should be used as a guideline in Web design: 
 

- Brand Building. Establishing a brand will mean there are more citations to the website and more 
referred content as well. These referrals will need to be from related websites or content to get the 
most out of them. Having a brand may also increase the authority of the website, since it would be 
regarded as verified. 

- Website Authority dictating its value. In the future, website authority will be viewed as an attribute 
as a whole rather than that of individual pages.  

- Social networking increasingly more valuable, especially with Google+. This is due to Google's 
aggressive push toward the social networking spectrum, as seen with the Google+ account 
integration among its websites (YouTube, Drive, Maps, etc). 

- Content links being part of structured sentences as opposed to keywords. This would fit into 
the refining nature that the Panda updates are gravitating towards. 

- Cross-platform integration, with special adherence to mobile optimization. This is based on the 
current surge in the mobile market. 

- Search results will prioritize local websites when searching for content but will not supersede 
that of ones that are more authoritative. This may provide a disparity between regions with low 
quality local listings. Working on the local content of the website may further improve its visibility in 
search results and related listings. 

 
Based on the current information, it is likely that future updates to the search engine algorithm will provide a 
much more focused experience, generating results that prioritise location and relevancy of information. While 
this will mean more coherent and relevant search results, it can potentially restrict the ability to find more 
obscure information. This may be information that is loosely based on the search criteria used, while this will 
not necessarily affect users who have a specific idea of what information they want. It could no doubt 
hamper those who only have a vague idea of what they are searching for. This move towards a more 
relevant and coherent Web experience may very well be the advent of a more confined and controlled Web 
domain.  
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9. Limitations of study 
 

Only one search engine, albeit the one with the biggest market share, was used. This research was an 
exploratory study, based on a small number of verifiable sources of information. This is partially due to 
Google not providing explicit information on how the updates affect Web searches and rankings. At best, 
they provide a general overview of what to expect. This means that specifics of the updates cannot be found. 
There only exists observations and interpretations from SEO focused websites such as found on 
searchengineland.com.  
 

10. Glossary 
 

Algorithm - In relation to this study, it is a well-defined systematic problem solving procedure used by 
search engines to determine the ranking of results in relation to the end user search query. 
Business - An organization or economic system where goods and services are exchanged for one another 
or for money. 
Crawler - A complex computer program used by a search engine to  systematically scan and analyse the 
text content of webpages in order to determine their  importance, and to store the information in an index that 
can be used for ranking in the results of Internet searches for certain keywords. 
Process - A process is a collection of interrelated work tasks initiated in response to an event that achieves 
a specific result for the customer of the process. 
SEO - Search Engine Optimization - a process of optimization of websites and webpages to be more visible 
on search engines. 
Website - A set of related web pages hosted on a server. 
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