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ABSTRACT

The paper is an outcome of a research conductefbunsearch engines viz., Google, Yahoo, Bing, Bailu
evaluate the trend projection analysis in theirués. The objectives were accompanied by a cotiaabf series of data
using the Compound keywortComparative Librarianship” from the field of Library and Information Science.
A series of results were collected on a daily b&siproject 50 days of the projected trend. Theliatéon revealed that
Bing shows a positive secular trend while Googlahot! And Baidu shows a downward or negative secuénd.

The instability is less in Google and Bing whilehWa and Baidu show a tremendous instability irséarch results.
KEYWORDS:Trending, Search Engine, Fluctuation
INTRODUCTION

From Encyclopedia to Digital libraries, from naviiga to information sources, from the informatiotpksion to
chunks of information,the internet is always uss@l-purpose tools in today’s digital era. Amaily search engines are
primarily used as a first -hand reference tooldny query or allied matte(§allows, 2004: Madden, 2003}he search
engines differ in work, algorithm and the mechanifem query indexing et¢Sullivan, 2005) However, the outcome
yielded from search engines various in rank frorfew thousand to even in millions because of theesgibility of
interminable measure of data. Many reviews dematestthat exclusive initial access of results aneiged by the end
users from a few pages on a normal search i.eg ey pages with a default of 10 results for eemge, a sum of 20
results at majoritySilverstein, Henzinger, Marais and Moricz, 1999; gink, Ozmutlu, Ozmutlu and Jansen, 2002;
Jansen and Spink, 2004; Jansen, Spink and Peders@&f05).The search engine result page determines the suctes
search engine, Therefore result ranking holds utimygortance in this regard. Result indexing is ehebased on term
frequency and the inverse document frequency i @dsclassical Information Retrieval systgiBaeza-Yates and
Ribeiro-Neto, 1999) There are numerous parameters which are takenattount in indexing of web search result. In
older IRS the top ranking parameter was: numbéink§ pointing to a given web padBrin and Page, 1998; Google,
2016),Other factors include the anchor text of the lipkinting to the web page, the placement of thecbeterms in the
document (terms occurring in title or header mayagkigher weight), the distance between the searohs, popularity of

the page (in terms of the number of times it ist@ih, the text Appearing in meta ta@g&hoo, 2017) authority of subject
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specific of the web pag&leinberg, 1999; Teoma, 2005);ecently search index and exactness of the hitthaheded as
well (MSN, 2005) Search engines are always in competition fobteerment of result ranking using data from wegepa
authors and ranking pages respectively. This igrtha reason search engines keep their algoritlumetseSearch engine
companies like&Google, 2016vhich states "Due to our area of interest andthe natubeginess the main aim is to protect
the integrity of our search results, the only infation we make available to the public is resulsslenby our algorithm
ranking system." The updating and upgrading ofcdeangines is a routine process, Search enginénoestto alter their
algorithm in order to improve their ranking resudtspar. Search Engine Optimization industries ioomily design and

redesign, web pages in order to enhance the pidgaliigetting a top hit in an information retrialsystem.

It can be concluded that the first few page resnltSERP (Search Engine Result Page) have majarcebaof
getting a better hit and likely to be visited by thsers. In addition to the examination of charmes time for the top
results related to a given query of a search enggaech engine optimization is on top priority &irinformation systems
like Google and Yahoo. The SEO development hadentea tremendous insatiability in the results wheguery is given
(Payne, 2005) However, this result insatiability can be of gomdbad transformation between users "visceral 'tfeed
fuzzy view of the information problem in the usemind) and the "compromised need" (the way the yigmphrased
taking into account the limitations of the searctltat hand)Taylor, 2009). Huctuation in a search engine related to a
query can only be judged by the user, while sonseaehers claim that it is impractical due to thespnce of a large
number of documents related to a query and atheftcan't be viewed by the user, hence for chedkistuation certain
mathematical forecasting can be indu¢@drdon and Pathak, 1999; TREC, 2014).

RELATED LITERATURE

A thorough literature search reveals that mostistudocus on content changes rather than changélsein
chronology of retrieved ranks of the same documdfts instancefetterly, Manasse, Najork, and Wiener, (2003)
scrolled 15 lack pages weekly for 90 days & foumat 65 Percent of pages remain the sateulas, Cho ,and Olston,
(2004) also supports the same study & discovered thatceoof change is the addition of newly created paggher
update in existing pages. Whifdar, Teevan, Dumais, and Elsas, (2009rawled 5 million web pages hourly for a
month & found that 34% of the pages did not have@range.

The approach was the attribute towards the diffexeim the sampling of the document too a much highe

frequencies of change. In contrast, our work fosusethe changes in the SERP of selected searafesng

Teevan, Adar, Jones and Potts, (2008fudied the behavior of re-finding of web searsbsuand concluded that
40 percent of queries are re-finding queries. Télsyp showed the detrmental impact is due to ramkges in a search
engine result. The users are less likely to rekdlie results and take more time to do so wheresiqusly clicked result
changed its position. Building on this insight aurk presents the quantification and comparisoseafrch results time
instability in major search engines, as well asetaitbd analysis on various aspects of this inktabs also provided.
The instability of search engine is not new, intf&elberg and Etzioni, (2000¥ound instability of search results more
than ten years ago. In their research they sholatddp ten hits on a search engine result pageeptaced after a month,
a rise of 54% was taken into account. Our studjifierent from this account as we use continuarges of data over a
period of 100 days taking the hit score form therske engine itself and latter through trend praggcimethod our analysis

include many varieties of instability as well as ttorrelating factors.
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PROBLEM

WWW was created for a purpose, mostly to sharermétion through direct and command driven systems.

There was no concept of Graphical User Interfagste®ns like Archie, Gopher, and Veronica were conhed driven.
After the information explosion, this software Widcope up and hence obsolete. New concepts li@ldan operators,
proximity searching, wildcards, truncation etc caim® existence to cope with the searching foroinfation explosion.
Search engines began to develop new techniquesagtuistication from thescholar’s perspective, budlidn’t help so far
as search engine index in a different way. Afurthestrch engine doesn't sift information from us@mint of view, i.e.,it
retrieves information on a particular topic fronpasts like an advertisement, news, informationeainment marketing
mixed with some research papers. The informatiaesp attempt to filter information purely for sdady queries, but a
topic of interest differs from scholars to entreypers. Information retrieval system continues terathe algorithm in
terms of quality devoid of fluctuations and instapi Numerous methods can assist to investigafioatuation in the
algorithm likeMozcast, SERPMetrics (Search engesult page Metrics), SERPs.com, Algoroo and FotegpfAyres,
2014).

The present investigation attempts to evaluatdrtstability among select search engines in termfiuctuation

and predict trend projection using forecastingfimuare fluctuation.
OBJECTIVES

* To select search engines for the study.

There are countless numbers of search engineslowénternet. Some are active while others aretivecsome
are country bound other are global, some are stiNgeainilingual, etc while others are general, titinjual etc. Selection

of search engines will be based on the followingpeters.
e Automatic Indexing.
* Global Coverage.
» Availability of Counter meter.
* To select a compound search term.

Since the scope of the study relates to the fiéldilorary and Information Science. The term will belected
using classifying scheme for Library and InforroatiScience and List of subject headings for nareowl broader
refining. The terms will be further dividedinto #& categories, i.e., Simple, Compound and Compérrms

Then in the compound term, a single term will bected for the study.

e To collect data for 100 days.

After the selection of search engines and compaemnd, the Data will be collected from search engimeseries

for consistent 100 days.
» To compare trends by forecasting of time serie$yaita

The 100 days data will be analyzed in a mathemnatgguence called trend projection analysis anttheangine
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instability will be compared accordingly.
METHODOLOGY

The International Standard Organization (ISO) hastifted 230 search engine@romote3.com, 2016)
Most users prefer robotic search engines as thew éthe users to compose their own quires rathem gimply follow pre
specified search paths or hierarchy as in casé&eétdries. Moreover, robotic search engines lodat& in a similar way
i.e., by the use of crawlers or worms. This digtishing feature differentiates them form web dioeiets like Yahoo!
Where collections of links to retrieve URL'’s areated and maintained by subject experts, or by snehany automated
indexing process. However, some of these servadss include a robot driven search engine faciByt this is not their

primary purposes. This due to this feature YahoasWicluded in the study.

Meta search engine, e.g., Dogpile etc doesn't Hhe& own database. These accesses the databasangf
robotic search engines simultaneously. Thus, these excluded form the study.

Still, hundreds of robotic general search enginegigate the web, in order to limit the scope ofdgtafter

preliminary study, following criteria was laid dovior a selection of general search engines:-
» Availability of automated indexing
* Global coverage of data
e Quick response time.
» Availability of result counter

Following two general search engines were sele@edthe study for meeting all the criteria and lgein

comprehensive in nature.
» Google
e Baidu

Since the study relates to the field of Library &midrmation Science but there is no specializeat@®eengine in
the subject so another specialized search engimehwhlates to the subject area i.e., Bing wasndke study. Thus, the
search engines undertaken for evaluation of stoely a

 Google (General)

 Bing (Specific)

* Yahoo! (Directory)

e Baidu (Country Specific General Search engine)

SELECTION OF TERM

Selection of terms is not directly possible in déiéed fields like Library and Information Scienc&herefore,
classification scheme like Dewey Decimal Classtfaawas consulted to understand Broad/Narrow sirecof Library

and Information Science. It helped to get five gahEields i.e.,
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* Information System
e Digital Library

e Library Automation
e Library Services

e Librarianship

These terms were then browsed in “LC list of subl¢eadings” which provided many other related te(R¥)
and Narrow terms (NT). Further NT and RT attacheeédch other preferred or standard terms werelatsosed which
retrieved a large number of Library and Informatieience terms. At first instance 140 Library anfbimation Science

related terms were identified.

Some terms occurred more than once and duplicktigmwords were removed. It reduced the number ta 100

Later terms were divided into three broad groupsvoe
e Application
» Transformation
* Interrelation

“Application” denotes utility of Library and Inforation science in various fields and about 50 tecarse under
this group. “Transformation” refers to a methodde¥eloping or manufacturing library services intagtical market and
30 terms fall under this group. “Interrelation” mearansformation/dependence of one subject ordthanand 20 terms

came under this group. Further, each category ulaslvided into groups.

“Application” into four i.e., “Reference service™Informatics”, “Information Retrieval” & “Informatbn
Sources”. “Transformation” into two i.e., “Digitidan” & “Consortia”. “Interrelation” into two i.e.,'Library Network”

& “Information System”.

The terms in each group were arranged alphabstianl each term was given a tag. Later 19% ofdirag were
selected from each group using “Systematic Sampling., the first item selected randomly and nig&m at specific
intervals). It further reduced the number to 1%y, the selected terms were classified intoghlgeups under “Simple”,
“Compound” & “Complex Terms'(Table:-1.0). This was done in order to investigate how seamflines control and

handle simple and phrased terms.

“Simple Terms” containing a single word were sulbedtto the search engine in the natural form without
punctuating marks. “Compound Terms” consisting wb twords were submitted to the search engines énfdhm of
phrases as suggested by respective search engidlé€amplex Terms” composed of more than two wasdphrases,
were sent to the search engine with suitable Bootgzerator “AND” & “OR” between the terms to penfiorspecial
searches. From the compound terms th&eyword via Random samplirtComparative Librarianship”was taken for

the study.
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Table 1. Keywords

Compound Terms
Bibliometric Classification
Citation Analysis
Comparative Librarianship
Digital Preservation
Electronic Repositories
Library Automation
Semantic web

»
\lOﬁU‘I-b(.«JI\)I—\g

Testing Fluctuation (The Ups and Downs)

The result in a search engine may differ for thmes&eywords over a gap of time, as the documentsweb are
continuously being altered both in terms of quatitte and qualitative procedures. This instabildiganges, i.e.
both qualitative and quantitative are expresseitlagiations. The change in quantity is expressetResult Fluctuation”
and the change in qualitative are expressed asuibent” and “Indexing Fluctuation”. The instability fluctuation may
show increased or decrease in result or comprdblensiss but its versatility depends on the algorithfollows. The
change can be of good (as removal of spam andssseleges) or bad (as crawlers don't get a chandedix an

informative page).

A “Result Fluctuation” can be expressed when acteangine shows decrease or increase in a totabewuof
retrieved results for a given query i.e., searclis at two different intervals of time. In otheords, the total number of
results varies form two or many observations, ié.g.query is searched in a search engine anceveisay 1000 results,
on the 2% day the same query may show increase result fitiotu say 1050 or decrease rate fluctuation say 950

Both the fluctuation is termed as instability.
Secular Trending in Search Engine

The Trending is an estimate of a future event agueby systematically combining and casting forwarda
predetermined way from the data about the pa&.dimply a statement about the future predictimending is possible
only when a history of data exists. The study addd 100 days of data samples from four searcmeagiut of seven as
the result-counter was available with Google, BiMghoo and Baidu. The data collection was carriadld of Feb,
2017 and ended on #bf May, 2017 collecting 100 samples for the keyavtEomparative Librarianship”in four search

engines Annexure).
In forecasting, process few points were taken @otosideration as:
e 100 days of data sampling were taken into consigergAnnexure).
» Asthe data is seasonal, Trend Projection Methaltaleen into consideration.
e The results were taken from SERP (Search EngiselRRage) on a daily basis.
» Aforecast of 50 days was generat&dlfle:-2).

* The results were evaluated on a scattered graphawiégression line
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Trend Projection

Trending describes the instability in search engiréhis instability can be traced in a time sef@m®casting
depending on the trending line which meets in rees®f previous data points and then projectsitiear line into a future
of both mediums to longrange forecasting. Our nesehas described the trending with line visuadlyatset of points on a
mathematical graph. The graphical interpretatiorny rddfer as per historical data. The trending maywhver, be

differentiated into three types:

» Positive or Upward Secular Trend: This trend describes the data into an Increastogitive/ Upward manner,

the database may increase in terms of versatilippmprehensiveness.

* Negative/ Downward Secular Trend:This trend describes the data into a decreasimgative/ Downward

manner, the database may decrease in terms ofiligres comprehensiveness.

« Neutral or Straight Secular Trend: This type of data is consistent with slight oral@nges in the database of a

search engine.

For the study, 400 samples from 4 search engireetalien into account to generate 200 results gépted data

which are described in graphs.
The formula derived form the study is:-
t=bp + byt

by and k can be derived as:

_ nXtyy — Ztlyt
17 hsez - 32

Where

t = days

y: = Result of the search query
(Explained in Annexure)

The projected resulable 2, shows a vast fluctuation both in terms of positBecular trend and negative secular

trend. The estimate is given by a trending lin€igure. 1, Figure: 2, Figure: 3 and Figure. 4
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Table 2: Projected Data Using Trend Projection Metlod for 50 days for the Keyword ‘Reprints’

Days | Google Bing Yahoo! Baidu
1 47631576 13179273 26491273 9148103
2 47668421 13205283 26326105 9143253
3 47708061 13234241 26156840 9139284
4 47748600, 1326427( 25983343 9135201
5 47790065 13293117 25805472 91310012
6 47832482 1332285( 25620718 9126712
7 47878303] 13343807 25433425 9124480
8 47927916| 13364534 25241290 910992
9 47979187 13384991 25044149 9107096
10 | 48029582 13410350 24841831 9104354
11 | 48081467 13433312 24631493 91060R7
12 | 48132175 13456218 24415296 9108373
13 | 48186955 13479038 24193027 9113393
14 | 48246240 13501741 23964463 9119419
15 | 48307585 13527199 23729371 91265p4
16 | 48365141 13552808 23484535 9138051
17 | 48421218 13581581 23226261 91436R3
18 | 48478547 13610821 22959611 9150045
19 | 48530857 13637379 22684229 9157378
20 | 48586963 13660830 22399740 9165685
21 | 48647282 13690536 22105752 9175038
22 | 48705592 13717322 21801848 9182842
23 | 48758086 13744134 21484197 9191536
24 | 48831502 13767485 21169157 9208784
25 | 48907450 13793911 20843987 92279p7
26 | 48968166 138238183 20497528 9234082
27 | 49029593 13861254 20138819 9237411
28 | 49099106 13899782 19767289 9240840
29 | 49162620 13943196 19378580 9237985
30 | 49223006 13995850 18971560 9234505
31 | 49287494 14051062 18548902 9222592
32 | 49352589 14101102 18113763 9209059
33 | 49418253 14149098 17665824 9208585
34 | 49492568 14198692 17200696 9207938
35 | 49560058 14254076 16713391 9200099
36 | 49644763 14311679 16198268 9185396
37 | 497233460 14371617 15670196 9168933
38 | 49803400 1443401% 15116210 91505[76
39 | 49889307| 14499008 14543325 9125379
40 | 49972799 14566723 13946409 9097434
41 | 50062328 14641810 13324147 9066531
42 | 50158492 14715911 12666046 9037445
43 | 50248117| 14793257 11987853 90055114
44 | 50339444 14874032 11275079  89705p2
45 | 50451403 14963159 10544314 8943111
46 | 50567310 15061462 9776366 8895233
47 | 50697057, 15160133 8983284 88641P1
48 | 50822468 15268695 8144636 8808989
49 | 50962462 15383127 7276919 87705P2
50 | 51123597 15508839 6369014 8710628
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Figure 4: Negative Secular Trend of Google for th&eyword “Comparative Librarianship”
CONCLUSIONS

The trending of the search engines reveals thag Biows a Positive secular trend while Google, bak#mnd
Baidu shows a negative or downward secular trendihg data forecasted to show a consistent grawthe database of
Bing in terms of results. On the other hand Gooykhoo! And Baidu shows down secular trending tasylin loss of
database. As mentioned earlier the downward fltictmacan be of the good or bad case, dependindgv@mlgorithm, it
follows e.g., removal of adware and spam. Whiletp@s tending can be generalized as good as sdblaal e.g., Recently,
Google changed its algorithm to Panda and Penguisechuge indexing fluctuation in Search EngineuR&age this is
due the addition and deletion of newly created page removal of spam and adware. Baidu and Yahawsha

tremendous instability in its database while Go@gld Bing shows minimal instability in its indexingsult.
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APPENDIX

Annexure:- Time Series Data For Forecasting of Seté Search Engines For the KeywordComparative
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