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Abstract

Purpose —The main objective of this paper is to describe dhsolescence process of
Microsoft Academic Search (MAS) as well as the @8eof this decline on the coverage of
fields and journals, and their influence on theespntation of organisations.
Design/methodology/approach -The total number of records and those belonginthéo
most reputable journals (1,762) and organisati@®#6), according to the Field Rating
indicator in each of the 15 fields and 204 subdBebf MAS, were collected and statistically
analysed in March 2014, by means of an automateslyong process via http, covering
academic publications from 1700 to the present.

Findings — Microsoft Academic Search has not been updatedesitl3, although this
phenomenon began to be glimpsed in 2011, whemwusrage plummeted. Throughout 2014,
indexing of new records is still ongoing, but atranimal rate, without following any
apparent pattern.

Research limitations/implications —There are also retrospective records being indexed
present. In this sense this research provides tarpiof what MAS offered during March
2014 when queried directly via http.

Practical implications — The unnoticed obsolescence of MAS affects the tyuali the
service offered to its users (both those who engrageientific information seeking and also
those who use it for quantitative purposes).

Social implications —The predominance of Google Scholar as a monopollgaracademic
search engines market as well as the prevalen@n apen construction model versus a
closed model (MAS).



Originality/value — A complete longitudinal analysis of fields, jours@nd organisations on
MAS has been performed for the first time, identifyan unnoticed obsolescence. There has
not been any public explanation or disclaimer rastaounced by the company responsible,
which is incomprehensible given its implicationg fihe reliability and validity of the
bibliometric data provided on fields, journals, laus and conferences as well as their fair

representation by the search engine.

Keywords Academic search engines, Microsoft Academic Se&oclogle Scholar, Scientific
fields, Academic journals, Universities
Article classification Research paper

Introduction

At the beginning of the second decade of the twérgl century the two major academic

search engines with information about scientifitatodbns are Google Scholar (GS) and
Microsoft Academic Search (MAS), developed by tvampanies (Google and Microsoft).

They compete not only in the design of these tbalsin a wide range of products and web
services, with the competition between their seaedgines (Google and Bing) being
especially important for our research area.

Google Scholar, launched in 2004 (Jacso, 2005;r Magl Walter, 2005), constituted a
great revolution in the retrieval of scientificeliture, since for the first time bibliographic
search was not limited to the library or to tramhthl bibliographic databases. Instead, because
it was conceived as a simple and easy-to-use wefcege Google Scholar enabled simple
bibliographic search for everyone with access ® web. This was the birth of academic
search engines (Ortega, 2014a), and secondarilpcafiemic search engine optimisation,
which can be defined as “the creation, publicataomd modification of scholarly literature in
a way that makes it easier for academic searclnesado both crawl it and index it” (Beel
al., 2010, p. 177). It has been noted, however, shah optimisation may occasionally be
implemented for illegitimate purposes (Labbé, 20D6lgado Lopez-Cozaat al, 2014), for
example aiming to cheat academic search enginesthong that is more difficult to achieve
in traditional bibliometric databases.

Google Scholar, made in the image and likenests @arent product (Google), started
offering simple services to facilitate the searéhracademic papers (a search box and little
else). It maintained a beta version from 2004 to 1120



(http://googlescholar.blogspot.com.es/2012/05/@w~modern-look.html), with which GS
started gaining users. According to Compete.cormtimaber of unique users in May 2013
for the URL scholar.google.com amounted to 1,665,%hile in May 2014 it reached
2,427,903, considering only US data and apart ftbem web traffic generated by local
versions of Google Scholar (https://siteanalytiaspete.com/scholar.google.com). The
inclusion of the advanced search option (which Esabsers to search by author, publication
year or limiting the search to the entire docunmmnly the title) came later (Jacso, 2008a,;
Beel and Gipp, 2009).

Microsoft's response came two years after, whendbmpany announced in 2006 a
new product, different and distant from Google 3ah® philosophy. It was named Windows
Live Academic Search (Carlson, 2006), changinghdme later to Live Search Academic
(Jacso, 2008b, 2010) and finally converting it lete2009 into Microsoft Academic Search
(Jacso, 2011) after a complete redesign of thecgecarried out by its affiliate, the Microsoft
Asia Research Group in China.

As Ortega and Aguillo (2014) state, the coveragBlAS at the beginning was limited
to the computer science and technology fields, ediog in March 2011 to other categories
thanks to agreements with different source progidbecoming a platform oriented to the
identification of the top papers, authors, confeesn and organisations (including
universities, research institutes or companies)arfields of knowledge and more than 200
sub-fields (http://social.microsoft.com/Forums/e8/bhas/thread/bf20d54a-ede2-48a9-8bbb-
f6c1c1f30429). It provided both the bibliographiesdription of the publications and their
citation counts. In short it offered everything deé to identify the most relevant research
and to carry out comparative performance assessment

Over two years Microsoft improved at a relentlpase not only the site navigation and
browsing capabilities, but also the bibliometriafpemance indicators and especially the
visualisation options (maps of publications, aushgy, citation graphs, organisation
comparisons, etc.). Google’s response came in tages. First, with the launch of Google
Scholar Citations (Ortega and Aguillo, 2013), firsstricted to a test group of users in July
2011 and then available to everyone in November 1201
(http://googlescholar.blogspot.com/2011/11/googleetar-citations-open-to-all.html).  This
was a web service designed for authors to comnaie titation metrics (h-index, the i-10
index and the total number of citations) and trdekm over time (each metric is computed
over all citations and also over citations in papeublished in the last five years). Second,

they released Google Scholar Metrics



(http://scholar.google.com/citations?view_op=tomues), available since April 2012 and
focused on providing a means for identifying thesmmfluential academic journals in
different countries and scientific specialties 6&fac2012; Delgado Loépez-Cézar and
Cabezas-Clavijo, 2013; Ordufia-Malea and Delgadeeirdpdzar, 2014), thus setting a new
competitive landscape, as was reported in the sl press (Butler, 2011).

Nonetheless, Google Scholar and Microsoft AcadeBearch differ greatly in their
construction. Table 1 presents a comparison ofrthen characteristics of Google Scholar
and Google Scholar citations (as personal profikesdirectly related to the indexation of

new records) and Microsoft Academic Search.

Table 1. Comparison of the different features of Googladar and Google Scholar
citations and Microsoft Academic Search

Features GS and GSC MAS

Service Different products for papers, The same product for papers,
integration authors and journals authors and journals

Inclusion a) Trusted sources: Publishers that MAS gathers bibliographic
guidelines cooperate directly with GS, and information (metadata) from the

publishers and webmasters who  principal scientific publishing
have requested that GS crawl their (Elsevier, Springer) and
databases. bibliographic services (CrossRef).
b) Invited articles: papers cited by
papers indexed from trusted sources
Profile The profile must be intentionally  Profiles are automatically created
registration created by the user. from the signatures of each author

that appear in a new paper

indexed.
Author profile Directly supplied by the authors Automatically addyy MAS.
keywords
Subject GS does not use any subject MAS uses its own classification
classification classification. scheme based on 15 disciplines

and more than 200 sub-domains.
Document types  Uncontrolled: all rich files stored Controlled: journal papers,

the trusted source hosting (PDF, conference proceedings, reports,



DOC, PPT, PS, XLS, etc.). white papers, and a iyaok
other content types
Multiple versions GS groups multiple versions into Multiple versions are grouped,
one record, establishing one versioselecting the published journal
as principal, which is not necessarilpublication as definitive. The
the publisher’s version. option “view publication”

provides access to all versions.

Author data Authors edit their personal data  Authors edit their personal data

editing themselves after signing into Gmailvia a request after signing into
MAS.

Publication The authors edit publication The authors edit their publications

information metadata (Add, Change, Merge, metadata (Add, Change, Merge,

editing etc.) themselves after signing into etc.) themselves after signing into

Gmail. MAS.

Automated query APl is not allowed. APl is allowed.

No. of results 1,000 limit No limit

retrieved

Size Officially: unknown Officially: 39.85 millioiNov
2013)

The parameter of size (a Google trade secregatsfithe major difference between the
two products: absolute transparency in MAS agaairsibst nonexistent transparency in GS.
Microsoft declares its sources (publishers, repasis, etc.) with great detail and absolute
precision as well as all the benefits it providd& know the size of the database and how it
grows.

Despite this clarity and transparency, a routitec& performed in March 2014
unexpectedly yielded confused and contradictoryltesabout the real size of MAS. On the
one hand the data displayed on the official website
(http://academic.research.microsoft.com/About/Heip) declares as of September 2011 that
“the number of publications increases to 35.3 onilli

Throughout 2012 there is no further informationg dinally as of January 2013 it is
declared that “more than 10 million new publicasdrom JSTOR, Nature, Public Library of
Science (PL0S), SSRN, and others (23 publishersdtitiad been added. Therefore we can



assume that there were at least 45.3 million patiios at that moment. This figure is close
to the one used by Khabsa and Giles (2014), whishiraed the size of MAS as 48,774,763
documents as of January 2013.

However, on the other hand the data provided bgrddoft Azure Marketplace
(http://datamarket.azure.com/dataset/mrc/microsaftamic) as of March 2014 (see table
name: paper) declares 39.85 million documents (ahlynillion documents more than
September 2013, according to the official websiérmation). Finally, if a query is
performed manually in the website platform (as ochyM2014), we obtain 45.9 million
documents.

This confusion in the official data depending twe source consulted made us notice
that the number of new records indexed in 2014 dvamatically low (802 as of May 2014),
which could be a sign of the demise of the systalthough this has not been officially
announced. These preliminary results were inforynstilared with the scientific community
(Ordufa-Malea et al, 2014), reaching the specialised press
(http://blogs.nature.com/news/2014/05/the-decling-fall-of-microsoft-academic-
search.html). Nonetheless, although the MAS cowem@dgwngrade was demonstrated, the
process and details of this decline, as well agtfeets of this obsolescence on the quality of
the service offered to its users (both those wigage in scientific information seeking and
also those who use it for quantitative purposeskhat been described to date, despite the
relevance of this academic search engine.

Therefore the main objective of this paper is ésatibe the obsolescence process of
Microsoft Academic Search in order to find out wiest it was gradual or abrupt, and
whether it followed some kind of order or was ramd&imilarly the effects of this decline in
the coverage of journals, and in turn their infloeron the fair representation of fields and
organisations in the platform (that is, on the guabf the information offered) constitute

secondary objectives.

Related research

Research literature has traditionally paid moreraibn to Google Scholar than Microsoft
Academic Search due to its higher coverage and &agse, among other things (Ordufia-
Maleaet al, 2014). Most of the works published about MASdgtthis product by comparing

it with Google Scholar (Jacso, 2011) whereas in&drim analyses based on the data provided



by MAS are scarce but increasing (Goncaleesl, 2014; Liet al, 2014; Ortega, 2014b;
Sarigblet al. 2014).

Haley (2014) compares the bibliometric performaot&0 top economics and finance
journals both in GS and MAS using the Publish orrighe (PoP) application
(http://www.harzing.com/pop/htm). Two different &fnames were used: over their entire
lifespan in the target databases, and 1993-201f2 Were collected in June 20The results
obtained by the authors are clear and definite:d8&bled — and in some cases tripled —
bibliometric values of all the indicators used &atmine the impact of the 50 top economics
and finance journals studied.

Nonetheless, this work suffers from two methodalabweaknesses that may influence
the results: 1) inaccurate search queries of jourhes due to not using either all possible
variants of a journal name or the “exclusion opmfai remove irrelevant documents, and 2)
the existing limitation in GS of showing only thept 1,000 results raises doubts about the
validity of the results since most of the searchedormed for the 50 journals analysed far
exceed the threshold set by GS.

Moreover, Gardner and Inger (2013) seek to leaww headers discover, access and
navigate the content of scholarly journals. Thaesth@s conducted a large scale survey of
journal readers (n = 19,064) during May, June ang df 2012. All regions of the world and
all professional sectors, especially academic rebess (50 percent of respondents) and
students (20 percent of respondents) are well septed. This study concludes that when
searching and following a citation, “academic skagogines are the second most popular
resource across the board. Instead, they arergssriant for people who want to discover
[the] latest articles” (p. 17). Additionally thestdts show that Google and Google Scholar are
always the first choice (especially for studentbeveas Microsoft Academic Search is rarely
used.

The number of author profiles has also been dssmlis the literature, as this indicator
reflects the use of these services by the reseantimunity, especially for MAS, as personal
profiles are created automatically when a new paperdexed containing a new author not
covered previously.

Ortega and Aguillo (2014) offer a comparative gs@l of the personal profiling
capabilities of MAS and Google Scholar CitationsS(@. It should be specified to properly
interpret the results that they do not offer a cangon between GS and MAS but between
the author profiles provided by Google Scholar @ites and those offered by MAS. The

results clearly show that the number of profilesMIAS is almost 200 times the number of



profiles in GSC. MAS contained 19 million authoofiles in August 2012 whereas in the
case of GSC this information is unknown, althouigd &authors estimate 106,246 profiles in
June 2012. The reason for this remarkable diffexaacdhe way in which the products are
made (automatically in MAS, and manually in GSC).

Ortega and Aguillo (2014) additionally perform analysis of 771 personal profiles
appearing both in MAS and GSC. The results show @&&C gathers 158.3 percent more
documents per profile than MAS, 327.4 percent noitegions, and 155.8 percent higher h-
index values. These differences occur in virtualery scientific field except for chemistry
and medicine. However, it is striking that in thés® fields MAS gathers more documents
than GSC but at the same time recovers far fewatians. This contradiction is surprising
and it might have been caused by the samples takbese areas not being big enough.

Hausteiret al. (in press) determine the use and coverage oflsoedia environments,
examining both their own use of online platforms ahe use of their papers on social
reference managers. The survey was distributed @ri@n166 participants (71 returned the
guestionnaire) in the 17th International ConfereoeeScience and Technology Indicators in
Montréal from 5-8 September 2012.

As the authors state: “asked for personal pulitingbrofiles on Academia.edu, Google
Scholar Citations, Mendeley, Microsoft Academic 18ba ResearcherlD (WoS), or
ResearchGate, 32 participants listed their pulitinatat least at one of these platforms. The
most popular tool was Google Scholar Citationsrgspondents with profile; 68.8 percent of
those with publication profiles)”; MAS was the saddeast used platform, at a considerable
distance from Google Scholar Citations.

When bibliometricians were asked what they welieglwith their publication profiles,
the authors found that GSC was the most frequersiy product in all the typical activities
related to the maintenance of an author profilediragl missing publications, merging
duplicate publications and, especially, checkinatmns. However, MAS was the least
frequently used product for all these operatiohss &lso of note that people especially used
GSC to delete misattributed publications from thpiofiles. This would confirm the
technical problems of MAS (information editions anediated via a request), subsequently
detected by Ortega and Aguillo (2014). Recently \Wwoorden (2014) obtained similar
results in a survey of more than 3,000 researcHerding that around 80 percent of
respondents were not aware of the MAS website.

The lesser use of Microsoft Academic Search maydiated to diverse technical

problems, many of which have been previously idiextiby Jacso (2011). On the one hand



there is a higher number of duplicate profiles.ilksstrative examples in bibliometrics, we
can find wup to 14 different entries for Derek de Il&o Price
(http://academic.research.microsoft.com/Searchyg&ailla%20Price) or 6 for Eugene
Garfield (http://academic.research.microsoft.corar&lg?query=Eugene%20Garfield). This
issue is of special importance in languages witmymaossible name variants and different
translations (such as Spanish, Portuguese, Chimesk Russian). Nonetheless, the
considerable efforts made by Microsoft to avoid throblem should be mentioned, such as
the Labelling Oriented Author Disambiguation ap@to@LOAD), which combines machine
learning and human judgement to achieve authonmtigguation (Qiaret al, 2011), as well
as the ALIAS - identifying duplicate authors in Misoft Academic Search — program
(http://cwds.uw.edu/alias-identifying-duplicate-Haots-microsoft-academic-search). On the
other hand a lower updating rate (41 percent of MI#&S profiles presented an outdated
affiliation) was detected (Ortega and Aguillo, 2D14

As regards the total size of MAS and the covemg®rding to field, the work of Jacso
(2011) is at present the only remarkable contrdrutHe estimated the size of MAS at 27.2
million documents (as of September 2011), and tatled the size of the fields and sub-fields
that MAS contained at the time, showing that chlhimedicine, chemistry and computer
science were, at that time, the most representhgiics.

Notwithstanding, some important thematic area$ g social sciences, geosciences,
arts and humanities, and especially multidiscipiindabelled at the beginning as “other
domains”) had not yet been added to the produkewise longitudinal studies describing the
evolution of coverage per field have not been ield. Therefore the analysis of data, not
only at a thematic level but also at journal angoisation level, are of interest both for the
years of decline, and for the years preceding tvendall.

Method

We compiled the following data from Microsoft Acadie Search: total records, and records
according to field, journal and organisation. Thetimod consisted of a first phase based on a
cross-sectional analysis (used to describe the lativel coverage of MAS at present) and a
second phase based on a longitudinal analysis (iseéscribe the obsolescence process
annually). The procedure for collecting each ofthmdicators is explained below.

Total records the total number of records indexed in MAS uR614 was collected. The

procedure, for which we did not use the availabR,Aconsisted of querying the database



directly via http from the official website, filtexg results by year and gathering the results
manually. It must be noted that MAS, unlike GS,sloet provide hit count estimates but the
total number of records stored in the database. giteey via http is possible due to the
structured URL generated after any query perforrmedhe search box. For example the
URL http://academic.research.microsoft.com/SeargbfRegyear%3d2013 retrieves all
indexed records published in 2013, also providirggtbtal figure (in this case 8,147 records)
directly in the search results.

Records per fieldwe also collected the number of records indereshich field, broken
down by year of publication. For example the URL
http://academic.research.microsoft.com/Search?gyear%3d2013&s=0&SearchDomain=
4 provides the number of indexed records publish&13 in the field of biology.

Records per journalin this case we obtained a sample of the mosteseptative
journals in MAS by means of intentional samplingir Rhis purpose we used the “Top
journals in” option, which identifies the bettenkad journals in each field and sub-field by
means of the Field Rating indicator. The Field Rgtis similar to the h-index in that it
calculates the number of publications by an authournal or organisation, and the
distribution of citations to the publications, egtéocusing within a specific field among the
fields and sub-fields covered by MAS.

Thus we collected data for the top 10 journalsa@th sub-field in each of the 15
general fields of MAS, obtaining a total figure Bf762 unique journals (it should be noted
that there are sub-fields with fewer than 10 jolgr@atalogued and that a journal can be
classified in more than one field).

For each journal the total annual number of paliloms indexed in MAS and the Field
Rating were directly collected. For example the URL
http://academic.research.microsoft.com/Search?gyear%3d2012%20jour%3a%28PHY S
%20REV%20LETT%29 retrieves the number of indexexmbirgs for a journal published in
2012, in this casPhysical Review Letters

Records per organisatiorsimilar to journals, organisations are ranked by HEeld
Rating indicator, which assesses organisations iblg fand sub-field. In this case we
proceeded to extract by means of intentional sargghe 10 highest ranked organisations in
each sub-field of each of the fields, obtainingltof 2,053 records, which correspond to
346 unique institutions (since an institution canranked in the top 10 in more than one sub-
field).



For each record (corresponding to an institutioraisub-field), the total and annual
number of publications and citations of the orgats, the total and annual number of
publications and citations received in the corresirag area, and the Field Rating value were
directly collected. For example the URL
http://academic.research.microsoft.com/Search?goegyo3a%28Stanford%20University%
29%20year%3d2012 retrieves all indexed recordsighdd in 2012 for an organisation, in
this case Stanford University.

Finally, each query (for each journal, organigatibeld and years considered) was
matched to its corresponding URL. The querying esscand the annotation of the resulting
values were automated, and all data were entetedairspreadsheet for processing. Data
collection was carried out in March 2014 (and updah July 2014), while the analysis was

conducted between April and July 2014.

Results

Total coverage of Microsoft Academic Search

The total number of documents indexed in MAS ablafch 2014 was 45,997,996, although
as noted above, this figure varies considerabledémg on the query method and the source
used. This value, as indicated in the previousi@gcivas obtained after performing the
summation of annual values up to 2014, from theiaffpublic website of MAS.

The retrospective coverage of the product is ¢gunateworthy. When we analysed the
number of registered documents per century, welgofollowing distribution: up to 1800,
there are 7,459 documents; from 1800 to 1899 wefind/456,038; from 1900 to 1999 the
figure rises to 23.9 million; and finally, in theemod 2000-2014 there are 21.5 million
documents.

Figure 1 shows the annual evolution from 19950042 In 2010 (2,346,228) it reaches
its highest point and after that the fall is abrdp893,964 collected in 2011 (a drop of about
one million documents compared to the previous yedrle in 2012 the figure is just
290,506 records (another drop of about one millocuments). In March 2014 only 802
documents had been collected so far that yeaubetspectedly, in July 2014 this figure had
risen to 1,856, of which 1,479 (79.7 percent)ifatib the multidisciplinary field.
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Figure 1. Number of documents indexed in MAS per year (199&rch 2014)

When the total number of historical records inhedield were analysed, a clear
preponderance of the medicine (23.95 percent),idsdiplinary (17.06 percent) and physics
(10.28 percent) fields was observed. These datasmond to those records obtained for the
recent period 2000-2014, where the contributionsahputer science (passing from the
historic 6.7 percent to 8.8 percent in the perio@@®2014) and engineering (passing from a
historical 7.5 percent to 8.2 percent in the regariod) should be highlighted. These data
can be observed in more detail in Table 2. It sti@lto be indicated that the total values in
the last row do not match the total number of résdn the database, since obviously a

record can be associated with more than one suiigért:t

Table 2 Number of documents according to fields

Discipline Total 2000-2014 2013

N % N % N %
Medicine 11,576,83023.95 5,727,242 25.36 112 1.36
Multidisciplinary 8,248,315 17.06 3,513,039 15.55 6,513 79.28
Physics 4,967,621 10.28 1,991,266 8.82 40 0.49

Chemistry 4,380,349 9.06 1,846,333 8.17 32 0.39




Biology 3,954,030 8.18 1,886,939 8.35 60 0.73

Engineering 3,656,057 7.56 1,855,228 8.21 180 2.19
Computer science 3,229,591 6.68 1,991,996 8.82 685 8.34
Social Science 1,823,847 3.77 847,727 3.75 33 0.40
Arts and humanities 1,362,565 2.82 586,681 2.60 37 045
Geosciences 1,256,411 2.60 525,773 2.33 46 0.56
Mathematics 1,144,496 2.37 423,438 1.87 34 041
Economics and business 922,519 1.91 500,376 2.22 383 4.66
Material science 902,546 1.87 454,474 2.01 31 0.38
Agriculture science 463,559 0.96 190,664 0.84 9 011
Environmental sciences 449,363 0.93 245,325 1.09 20 0.24
Total 48,338,099 100 22,587,305 100 8,215 100

In addition Table 2 includes the total data far tast full year collected (2013), where
the prevalence of multidisciplinary (79.3 percertpmputer science (8.34 percent) and
economics and business (4.66 percent) is obseindidating that the fall in these disciplines
has been milder than in medicine. To illustrate theéhaviour Figure 2 includes time trends
(2000 to 2014) of the fields that exceed one millrecords in that period, where a timely

ascent in 2010 in chemistry and engineering axeradsed.
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Figure 2. Number of publications according to fields (200@t4)

Coverage according to journals

After checking the overall decline of records cciiéel by MAS (both total and per field), in
this section the data at journal level is analyskable 3 shows the 10 journals with the
highest number of total records collected in MA8nitarly the annual data from 2009 to

2013 is available, in order to observe the evolutiger the years of decline.

Table 3 Top 10 journals according to documents indexdd A5

Journal Discipline Total 2009 2010 2011 2012 2013
Nature Multidisciplinary 480,580 4,861 4,200 3,783 900 3
Science Multidisciplinary 290,006 4,470 3,827 2,265 54 1
Lancet Medicine 233,248 1,788 1,935 5,175 1 0
Physical Review B Physics 207,344,716 7,674 5,692 189 0
Journal of the Acoustical Society of America Congplgcience 179,1011,778 4,463 3,353 4 0
PNAS Multidisciplinary 158,948 5,469 5,076 2,690 96 9
Journal of Geophysical Research Geosciences 142,34136 5,496 2,815 22 1
Astrophysical Journal Physics 130,104,661 3,488 3,111 72 0
Physical Review D Physics 102,236,626 6,590 4,177 80 0
Physical Review A Physics 91,7424,213 6,336 3,734 7 0

The data shown in Table 3 reflect the elevatedessmtation of the multidisciplinary
field, represented not only bMature Scienceand PNAS (Proceedings of the National
Academy of Sciencdebut also byPL0oS OneAlthough the latter is not listed in the histalic
top 10 because it is of recent creation, it hashigbest output data during the last decade
(45,298 papers indexed from 2000 onwards). Thesdtseexplain the lesser decline in this
field, shown previously in Figure 2.

Similarly a disproportionate drop in the indexamirpals was observed. The data
obtained for these top 10 journals in 2012, doneithdtyNature (900) andPhysical Review B
(189), bears little resemblance to the data obthioethe same journals in previous years. In
fact the Pearson correlation between the numbgrapers indexed for these 10 journals
between 2009 and 2010 is high (r = 0.76), but fallarply thereafter (between 2010 and
2011 r = 0.23; between 2011 and 2012 r =0.11).



If we concentrate only on the journals with thghast presence in the period 2000-
2014, we obtain a total of 1,636 publications wathleast 100 papers indexed in MAS. In

Figure 3 we can observe the annual evolution (f20®8) for these top 10 journals.

We can notice the overall drop of records forddlthese journals between 2010 and

2011, with two exceptiongsastroenterologyandPL0oS Ong for which MAS collected more

records in 2011 than in the preceding year. Frodil20 2012 the differences between the

journals’ indexed output are completely erasedhwhe exception oature (900) and again

PL0S One6,028).
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Figure 3. Papers indexed per year for the top 10 journéls mvore publications in the period

2000-2014 (2008-2013)




Obviously journals may vary from year to year las mumber of published papers may
fluctuate, although this variation, except in these of PLoS One should move between
bounded values. In any case items indexed by MASldhbe compared with the number of
papers published by these journals. These valgasracted from Web of Science (WoS) for
the top 10 journals shown in Figure 3 — are preskem Table 4, considering data for 2011
and 2012 (the first two years of decline).

Table 4. Papers indexed in MAS and Web of Science fodth@urnals with more
publications indexed in MAS in the period 2000-2014

2011 2012
Journal

MAS WoS % MAS WoS %
Physical Review B 5,692 6,307 90.25 189 5,816 3.25
Nature 3,783 2,591 146.01 900 2,651 33.95
*Journal of Geophysical Research2,815 2,718 103.57 22 2,805 0.78
Journal of Biological Chemistry 130 4,501 2.89 88 4,165 211
*PNAS 2,690 4,127 65.18 96 4,360 2.20
Physical Review D 4,177 3,079 135.66 80 3,435 2.33
Science 2,265 2,750 82.36 54 2,760 1.96
Astrophysical Journal 3,111 2,508 124.04 72 3,115 231
Gastroenterology 5,139 5,044 101.88 3 4,883 0.06
PL0S One 11,73913,786 85.15 6,028 23,452 25.70

* Not indexed by WoS: measured from Scopus. A mobtelated to the title was
detected as well.

** Not indexed in WoS, measured from Scopus.

Table 4 provides conflicting data. According te ithata for 2011 there are many cases
where MAS indexes a much higher number of recands WoS does for the same journal
(Nature Journal of Geophysical ResearcRhysical Review D Astrophysical Journal
Gastroenterology This pattern (not detected in 2012), might bpl&xed by the differences
in the policies each of the products follow regagdthe indexing of the different document
types that may be found in a journal (papers, fett@views, editorials, etc.), although these

differences seem to be too high to be fully exmédiby these policies.



In any case the data of 2012 also contain uneggefiures. Of the 23,462 papers
published byPLoS One(considering the data from WoS) only 6,028 (25.7cest) are
indexed in MAS, and from the 2,651 papers publishgdature MAS only collected 900
(33.9 percent). Randomness in these percentagedl tbhe journals analysed was detected as
well.

Furthermore, as was previously identified, thexean over-representation of certain
fields in 2013 (multidisciplinary, computer scierexgd economics and business) as well as an
important growth in the number of records indexadchemistry in 2010. The analysis
performed at the journal level in this section expd the causes behind these values.

First, we performed manual queries in MAS, filbgriby year (2010) and by field
(chemistry). Despite locating certain journals whomdexed production significantly
increased in 2010 (e.dournal of Biological Chemistjythere were others whose presence
was reduced (e.gnternational Journal of Quantum Chemistand Journal of Organic
Chemistry.

However, for the journalNachrichten aus und Chemie Technik LaboratoridviAS
collected 3,260 items in 2010, the only year in chhthis journal is indexed. There are
several other examples of this phenomenon, whighdbably the cause of the growth of its
chemistry field in 2010.

Second, of the 685 records assigned to computemceein 2013, we detected that 258
belong to thelnternational Journal of Advanced Computer Scieaod Applications and
162 to thelnternational Journal of Advanced Research in Aqidfl Intelligence In the case
of economics and business, the jourdgdplied Economicspublished 234 of the 383
publications indexed in 2013.

These data confirm that the exaggerated presencdaerms of indexed records — of
these two fields in 2013 is due to the indexingdéw random journals that have retained a
high degree of indexation in 2013, but they wererepresentative of the total size of these
fields in previous years, nor in their assessmeong¢ of them belong to the original journal
sample, which consisted of the 10 journals withHighest Field Rates by sub-field).

However, the multidisciplinary field presents dfafient situation. The journal that
provides the greatest number of publications is #inea in 2013 iIBLoS Onewith 21 papers,
followed by PNAS with 9, far from the 6,513 total records gathere@013 for this field, as
shown above (Table 2). In order to find the loaatad this number of records, a general
search filtered by year 2013 and the multidiscgjnarea was performed. We noticed the

existence of a large amount of catalogued recotiishmvere not assigned to any journal.



This circumstance is unexpected since one of thengisl characteristics of MAS is precisely
that it obtains the metadata of papers directlynfpublishers with which it has entered into a

commercial agreement.

Coverage according to organisations

Finally, in this section the coverage of organmadi in MAS is described. The top 10
institutions according to the total historical nuenlof indexed documents in MAS are shown
in Table 5. Additionally, the annual data from 2Q622014 are presented in Figure 5.

Table 5. Organisation rankings according to the nurber of documents indexed in MAS

University T 2009 2010 2011 2012 2012014
Harvard University 598,92934,437 36,145 17,563 2,308 72 13
Chinese Academy of Sciences 492,4@%,222 57,665 36,903 4,334 85 18
Stanford University 463,87821,131 21,219 11,773 2,276 49 7
U. of California Berkeley 426,97318,351 18,116 10,611 1,892 38 1
U. of California Los Angeles  400,83720,414 21,301 11,015 1,826 71 8
U. of Michigan 356,453 18,885 18,915 10,310 1,885 48 3
U. of Tokyo 353,190 19,856 20,128 10,175 1,135 47 1
U. of Oxford 351,259 17,977 18,639 10,060 1,910 58 3
MIT 350,469 15,865 16,306 9,752 1,713 51 3
U. of Cambridge 349,64917,502 17,473 9,468 1,591 39 4
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Figure 5. Organisation ranking annual data from 2009 to4201

A general decline for all universities was detddfieowever, the predominance of the
Chinese Academy of Sciences in recent years shbeldoted). Unlike the fall in the
indexing of journal content, in this case a faitlgiform decrease in these institutions’
publications (those with the highest coverage i@ $lystem) is observed. It is probable,
however, that universities with more specialisedfifgs (especially in medicine) would
present more abrupt falls in relation to their esponding overall sizes.

In order to determine whether this decline hashh@geven across the various fields
(directly dependent a priori on the indexing ratfojournals), we proceeded to analyse the
annual trend for each institution for each of thiefields covered by MAS. The thematic
profile for the two largest universities in termfstioe number of indexed documents (Harvard
University and Chinese Academy of Sciences) isreffen Figure 6 for the years 2010, 2011
and 2012, which correspond to the last year of grd2010) and the first two years of decay.

In this case we double-checked that the downfialldcument indexing by field was, in
general and with minor exceptions (mathematics emdronmental sciences for Harvard,
and materials sciences for the Chinese Academyc@nges), quite similar during these
years. That is to say the thematic profile of thiestitutions remains stable during the years

of decline, although the coverage of journals failevenly.
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Discussion and conclusions

Microsoft Academic Search has not been updatece shd 3, although this phenomenon
began to be glimpsed in 2011, when its coveragempleted. Throughout 2014 indexing of
new records is still ongoing, but at a minimal raté&hout following any apparent pattern.



Some journals of paramount importance in the siemformation market (such dsature
Science PNAS Lancet etc.) are indexed only partially, which suggesist currently the
indexing of new records is working automaticallyth@ut supervision, in a way that seems
almost random.

This situation is what has disturbed the balantehe sizes of the fields (which
ultimately depends on the subject categorisatiam®fournals indexed) exaggerating during
2012 and 2013 the sizes of various areas of knaelgdor example computer science,
economics) because of the existence of some jaufméth a moderate journal rating in the
field at best) that have had more records indexe@ aesult of an automatic procedure.
Moreover, the lack of allocation of new recordgdornals generates significant inaccuracies
in other areas (in this case multidisciplinary).

Thus the results obtained prevent us from usirggttiol in its present state. In any case
the data must be used with some caution, becaweseotal number of records varies
according to the source, as indicated in the intctidn. In this case the results offered are
those obtained from a direct query to the database.

Since the obsolescence process has been demeddtidie caused by the incomplete
indexation of all papers belonging to the indexaarjals, the effects of this phenomenon on
users can be summarised at different levels:

* Final users have had access to misleading infoomatince 2010. This is especially
critical for the comparison tools offered by theatfdrm, since the performance
differences among authors and organisations ase {#l we consider the coverage of
journals indexed).

» For editors the incomplete indexation of their juals and publications undermines
their diffusion.

» For organisations a distorted academic performashown. In any case, this effect
has not directly affected the thematic profile lod brganisations (which lose coverage
in the database in a proportional manner, at |ledstn we consider the top 10
organisations with a higher historical number afexed records).

» For authors incomplete author profiles are built.

» For researchers using MAS as a data source fortitatare analysis the downgrade of
the database may affect the validity of their ressutspecially when using data from
2010 to the present.



Moreover, this issue has gone unnoticed, as faweagnow, in the bibliometric and
webometric arena. In view of these problems it sekgical not only that MAS was hardly
ever used to search for papers by academics addndésu(who mostly use Google or Google
Scholar), as recently noted by Van Noorden (2014hd virtually ignored by
bibliometricians. Even its disappearance has bgeared, although the activity of official
forums and inclusion of new journals in 2014 shooddfurther analysed in order to better
explain what is really happening with the product.

In any case although the platform has only sem®d technological testing bench
and/or the downgrade is due to strategic busirssses (the causes of the downgrade are out
of the scope of this research), keeping a tool gaefully out of date without giving any sort
of public explanation or disclaimer note impliesgponsibility, given its implications for the
representation, reliability and validity of the hdmetric data provided on fields, journals,
authors, and conferences.

Although both Google Scholar and Microsoft AcaderS8earch are academic search
engines which share a common goal (finding academiicmation) and work on the same
data source (the academic web) these systems farent architecture, design and features.
Therefore although technical problems (such as ndisembiguation) may have influenced
their obsolescence, the different philosophy fadpict development of each company (open
and uncontrolled by Google Inc., while closed aondtmlled by Microsoft) could be the
ultimate key that explains the success of one prioaiod the failure of the other.

These different philosophies are specifically eefitd in the different processes for
profile creation, an aspect already pointed ouObtgga and Aguillo (2014): Google Scholar
relies on self-edited personal profiles while MA8opts a restricted model in which the
researchers can only suggest changes to their atitatty supplied profiles.

This circumstance implies not only less user imigoa in MAS, but a limitation in
detection and correction of errors in large quagjtimpossible to identify in most cases
without direct user involvement, creating a viciooscle that provides a competitive
advantage to its competitor in the market, whido dlas intense activity.

In fact in December 2011, just a month after thlic launch of Google Scholar
Citations, MAS announced an update feature, bhegased its activity (during 2012 it did not
publish any issues); and the next update, in Jgr2@k3, would be the last to date. Therefore
it is likely that the expansion of Google Scholanffles was decisive in the obsolescence of
MAS.



As the strength of a house depends on its foundatie pillars of a bibliographic
database are the number of documents that it estifid and update, as well as the quality of
this data. The rest of the features are interestingif the pillars fail, everything fails. That i
precisely what happened to MAS. Their data, obthinem the largest source of information
available today (the web) is lower (45.9 millioncdments) than the collections of other
traditional databases (WoS and Scopus possessirgythran 50 million). Even worse, it has
not been updated since 2013, and had started sh®eirere drops in the number of records
indexed from 2011.

The brilliant visualisation tools for thematic daims and fields, documents, authors
and organisations that MAS has deployed (of a ptrtes quality), and which appeal so
much to specialists, are worthless if the undegyiata are insufficient, not updated and/or
dirty.

In the meantime Google focused on recovering ndweuments and citations and
cleaning up full bibliographic records and has eeatMicrosoft. Offering speed and
exhaustiveness in searches, and providing four |pognibliometric indicators (number of
papers, citations, h-index, median h-index, nunabelocuments with at least 10 citations) as
well as basic visualisations (histograms), Googledfar has come to stay and predominate,
which in turn implies the prevalence of an openstattion model (GS) versus a closed
model (MAS). This situation is not positive in teense that market competition is always
desirable. In any case we must still wait to evi@uthe future evolution of Microsoft

Academic Search.
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