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Abstract Mention indicators have frequently been used in @vedtric studies because they provide a
powerful tool for determining the degree of visilyiland impact of web resources. Among mention
indicators, hypertextual links were a central mdnnany studies until Yahoo! discontinued the ‘licknain’
command in 2011.

Selective links constitute a variant of externak$ where both the source and target of the link loa
selected. This paper intends to study the influesfcsocial platforms (measured through the number o
selective external links) on academic environmeirtsprder to ascertain both the percentage thay the
constitute and whether some of them can be usedbetitutes of total external links.

For this purpose, 141 URLs belonging to 76 Spanisiversities were compiled in 2010 (before Yahoo!
stopped their link services), and the number dfdifrom 13 selected social platforms to these ugities
were calculated. Results confirm a good correlabetween total external links and links that comenf
social platforms, with the exception of some amilans (such as Digg and Technorati). For those
universities with a higher number of total exterliragks, the high correlation is only maintained Dalicious
and Wikipedia, which can be utilized as substitutdstotal external links in the context analyzed.
Notwithstanding, the global percentage of linksrireocial platforms constitute only a small fractwfriotal
links, although a positive trend is detected, eisfigan services such as Twitter, Youtube, anddfmok.

Keywords Webometrics, Universities, Spain, social platforstgring resource systems, external links.
1. Introduction

As a metric and quantitative discipline, Webomsetritas traditionally paid particular
attention to the identification, definition, andpdipation of web-based indicators, and their
possible correlation with other kinds of non-webicators.

In this regard, categories of web indicators hasenbproposed by several authors, such as
Dhyani et al. (2002; cited by Faba et al. 2004pn&b et al. (2003), or Aguillo (2009a;
2009b). However, the most important works relatedveb indicators were the result of
various projects financed with European funds, ijpally the project WISER (Web
Indicators for Science, Technology & Innovation &asH, with emphasis on the
corresponding website, Indicators Web Pé)tahnd the project EICSTES (European
Indicators, Cyberspace and the Science-Technolagydmy System)

Among the indicators studied in the aforementiopegjects, the measurement of mentions
(also known as invocations) are of particular ratee, due to their ability to measure
impact, popularity, and usefulness of digital arebwesources (Cronin et al. 1998).
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The main goal of this study is to analyze the scopeone type of web mention
(hypertextual selective linking), to illustrate thlevel of influence of social networks and
resource-sharing systems in an academic environment

For this purpose, the following section will propos classification of mention indicators.
The section after that will focus on hypertextuatntions, highlighting the value and
importance of these link mentions, proposing astl&stion of them according to the
source link, and noting the existence of seleclinking (whereby the placement of the
source link can be chosen). Finally, the sectionselective linking will focus on the
hypertextual links that come from social platformsgd some resource sharing applications.

1.1. Mention indicators
The following classification of mention indicatassproposed:
a) Text mentions (invocations)

This set of indicators relates to the quantificatad the number of times that a particular
string of characters is displayed on files hostethe explored network space.

These strings can represent certain concepts, gyragithors, publications, citations,

complete documents, or even certain web sites anitheo seats. Therefore, they are

indicators that characterize the impact of the eonhpublished on the Web, based on the
number of times they are referenced by other doatsran the Net.

b) Query mentions (search terms)

These measurements refer to the set of stringhévat led a user to visit a particular site or
seat online. Therefore, they try to characterize qguery set (and the number thereof)
through which an online site is visited.

c¢) Description mentions (metadata)

Strings used to describe the content published hen Web. All kinds of metadata,
keywords, descriptors and labels used to describeeocontent belong to this category.

d) Hypertext mentions (hyperlinks)
In this paper, hyperlinks are registered as a tgpplof mention indicators, in which the
string of characters (both the destination URL #Hreltext that serves as a link) is made

explicit by a specific markup language.

Since hyperlinks (or just links) are the indicatdteat most lines of research (both
descriptive and applied) have generated, a fughalysis of them is necessary.

1.2. The value of hypertext mentions
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Link analysis has opened up a wide variety of neseareas, most notably the following:

a) Types of link

In general terms, the description of a link taket iaccount the characteristics of the
source, the target, and the purpose of the link.

With regard to the link generator document (soyrdkjs description falls under the
following categories (Garcia-Santiago 2001):

- Intrinsic link: refers to other places on the sawebpage, and are identified by
various HTML tags.

- Internal link: connects, via a URL, to other pagediles placed on the same site,
either to complete the same document (for exanaplénage), or to refer to another
separate but related website document, facilitatimogvsability.

- External link: refers to pages or files locatedamother website.

With regard to the link receiver document (targéte categories are (Bjorneborn and
Ingwersen 2004):

- Incoming link (inlink): can be both internal andtesnal.
- Outgoing link (outlink): can be both internal andeznal.
- Self-link: the source (source) and destinatiorg@grmatch.

Finally, with regard to its purpose, there are tabr two types of link in hypertext
documents (Baron et al. 1996):

- Organizational links: links that organize inforneettiin a website: indicate the
physical location of hypertext documents (for exan{Next Page”).

- Content-based links: related to the significanchygfertext information (e.g. “More
Information”).

Deeper analysis of the different purposes of ligkxehavior leads to the following area of
research, focused specifically on assessing thee\afl hyperlinking:

b) The meaning of links
It is logical to assume that a document (or otheit wf study) containing quality

information will be linked to (mentioned) by morages than another document with less
valuable information. For this reason, quantifyithg number of links (mostly external)
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that a document receives is a sign of its impodgamr at least its impact on the
environment (Heylighen 2000).

However, the reasons for which an author or comtyuf@ibson et. al 1998a; 1998b)
generate a hyperlink in a document to another decuire not easy to establish.

Kim (2000) investigated the motivations of authfos creating links to electronic journal
articles, finding that many links were made simygyallow access to electronic resources.
Smith (1999), Thelwall (2001), and Bar-lllan (20@05) have also analyzed links in
academic environments, determining the existencén&t motivated by other reasons
(such as referring to educational or informativeterials), which reduces the accuracy of
link count to studying scientific relations.

In academic environments, links are sometimes edefdr relatively trivial reasons, for
example, an academic page may contain links retatélgde author's hobbies or family and
friends. In addition, many links between pages omehsite are created primarily for the
purpose of navigation within the site (aforemergidas organizational links).

Among the abundant literature that has previouslgressed this issue, special attention
should be paid to the preliminary works done bydHasd Grams (1998), who proposed a
pioneering link taxonomy, and later, by Wilkinsoh & (2003), centered on the UK
university system. Particular consideration shaldt be given to the classic works of Bar-
lllan (2003; 2005), who proposed a detailed classtion of hyperlinks by disaggregating
the sources, targets, and links into several categgand subcategories, and applying this
classification scheme to a study of the Israelversity system.

More recently, Thelwall (2009) exhaustively analyzthe nature of the links and the
reasons behind the creation of links in differeiaa, and concludes that the links are "not
a perfect source of evidence because not all hpgerhave been carefully created by the
authors, considering what page should be most pppte for the target of the link".
Seeber et al. (2012) also analyze factors pertiteenteb links within European Higher
Education Institutions, providing a further detdildescription of the literature related to
the different motivations for linking in academiev&ronments.

¢) The analysis of links

Thelwall (2010) proposes two main areas of studhiwilink analysis: impact assessment,
and mapping relationships.

- Assessing the impact of the links: this line ofe@sh focuses on the compilation of
a set of web sites and subsites (especially if @@y also online sites), and the
subsequent comparison between them according touimder of external links to
each one of them.

- Building relationship maps through links: these miapclude organizational
relationships based on links, and maps of subjeetsaor organizations, whose aim
is to establish some kind of similarity of content.
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The limitations of link analysis (due to the prabke of understanding their motivations)
have led several authors (Katz 2004) to more coxnplelysis to obtain more accurate
results from which to draw more precise conclusiansut relationships between websites.

In this sense, co-links and webometric couplingehbgen widely and successfully used in
specific environments. Larson (1996) performed ohé¢he first co-link studies applying
multivariate techniques to analyze the intellectsilicture of the Web beyond simple
hierarchical directories (at the time), such aso@h

1.3. A general classification of linkage indicators

A classification for hypertext mentions (as disagsin section 1.1d) is presented below,
with due consideration given to external and iraehmks:

a) General linking

The links are counted regardless of the sourcetangeét. They can be inlinks or outlinks
with respect to the unit of study under considergtiand internal or external whether
source and destination match or not.

b) Weighted linking

The posted links are weighted by the importancergito each of them by page ranking
sites, such as PageRank, Domain mozRank or CorRjaeile

c) Selective linking

Links are counted if they are directed to or fropeaticular online site. This may be a TLD
(domain linking) or an online site or subsite (dit&king). The latter can be divided into
products (e.g., a repository or a platform) oritnibns (e.g., a university).

1.4. Selective linking from social platforms

Selective links provided from social platforms meggnt an important aspect, due to
increasing user activity in these services. Thewrhof data within these platforms is now
starting to be used in order to quantify and eualsaientific activity (Cabezas-Clavijo and
Torres-Salinas 2012).

In this sense, initiatives such as Altmettity to design and implement alternative metrics
that “based on a diverse set of social sourcesdcyidld broader, richer, and timelier
assessments of current and potential scholarlydtipa

Among the new services which are starting to bel e a new basis for research into
impact evidence, the following are particularlyengnt (Priem and Hemminger 2010):
bookmarking (such as Delicious), reference managé€ssich as Mendeley),



PREPRINT. Please cite as: Ordufia-Malea, E., Ontalba-Ruipérez, J-A. (2013). Selective linking from
social platforms to university websites: a case study of the Spanish academic system.

Scientometrics, v. 95(2), pp. 594-614. doi: http://dx.doi.org/10.1007/s11192-012-0851-1
recommendation systems (such as Digg), blogginthi@rati), microblogging (Twitter),
and social networks (Facebook).

These platforms and associated new indicators w@#@ten@ scientometrics one step forward,
as quantitative works with Wikipedia (Nielsen 200Tyvitter (Priem and Costello 2010;
Thelwall and Priem 2012), and Mendeley (Li et &l12), among others, show.

In any case, a void in the literature has beenctkdeprecisely in the quantification of links
from these platforms to academic spaces (i.e.ctedelinking), such as universities, an
important issue if we consider the power of linksanalyze universities’ websites, as
shown in previous sections.

2. Objectives

The main objective of this study is to analyze itiftuence both of social platforms and
resource sharing applications in the web visibildfy the academic environment -in
particular the Spanish University system- in 2086 this reason, the specific objectives
are as follows:

- To calculate the number of links that a seleaenup of social platforms provide to
Spanish universities.

- To analyze the correlation between these sekedinks and the total external links
received in the same period by these universities.

- To find out if some selective links from any sagpdlatform considered can be used as a
good substitute of total external links, and themef can accurately reflect the web
visibility of the universities.

3. Method
3.1. Data gathering

The analysis is applied to the Spanish Universiygt&n, consisting, in 2010, of 76
universities, both public and private. Both the ké universities and their URLs were
obtained during the last quarter of 2009, throughfollowing official sources: Ministry of
Educatiol, and Conference of Rectors of Spanish Universities

Once the different universities were compiled aladsified, the URL for each one of them
was identified as well. In addition to the officiblRLs (those indicated in the official

sources consulted), it was found that alias andrradtive domains existed at various
universities. To conduct the study it was determhitheat all of these URLS be exhaustively
compiled, even if they redirected to another URLjust did not have enough information
stored.

Alias domains (URLs that share the same second tmmeain, but have different TLDs)
were identified by manually checking, at each ursitg, the existence of the following
domains: CAT, COM, EDU, ES, NET, and ORG. Altermatdomains (different second
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level domain) were searched through Yahoo! Siteldtep (due to its usefulness in finding
domains). Additionally, the institutional websiteasvexplored manually in order to find
possible alternative URLS.

3.2. Data measurement: sources and indicators

All sources utilized for selective and externalkinmg are described below (all of them
accessed on 01/05/2011):

Delicious
http://delicious.com

From Yahoo! (owner of Delicious) the query “linkdam:domain.tld site:delicious.com”
cannot directly be made. For that reason, the Deiscinternal search engine is employed
directly by using the commandsite:domain.tld”, which returns the total number of
bookmarks which link to each academic URL (figuye 1

Figure 1. Example of query on Delicious (2010)

Today this query is no longer supported, and thenbar of bookmarks pointing to a
specific URL from Delicious cannot be quantified.

Yahoo! search
http://search.yahoo.com

The advanced settings of the browser are used torpe the following preliminary
operations: deactivation of the parental contirfj and setting 100 items as the maximum
number of results per page.

During the measurement period (2010), due to thegemébetween Yahoo! and Bing, the
U.S. database did not provide data links or sommbowed queries. For that reason the
Spanish database was used. However, as of April,2lese commands also stopped
working properly in the Spanish version and in Naber 2011 Yahoo! discontinued the
service entirely, so that such queries are no llopgssible today.

All indicators (selective linking; external linkijpgcommands (linkdomain; site) and
sources (Delicious; Yahoo! Search) are summariaddhble 1. The page count indicator is
also provided with the purpose of contextualizimgults according to the size of web
domains.

The selective sources of the selected links ardal@ving: Academia; Delicious; Digg;
Facebook, Flicker; Linkedin; Meneame; Sinc platfpr8lideshare; Technorati; Twitter;
Wikipedia, and Youtube. Source selection is expoyaand not exhaustive, but includes
the most popular social services currently in Ude use of Meneame and Sinc platform
are justified by their importance for the Spanisterubase. Table 1 also shows the
corresponding URLSs for each service.
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Table 1. Indicators, commands and sources

linkdomain: domain.tldsite:academia.edu
linkdomain: domain.tldsite:digg.com
linkdomain: domain.tldsite:facebook.com
linkdomain: domain.tldsite:flickr.com
linkdomain: domain.tldsite linkedin.com
linkdomain: domain.tldsite:meneame.net
SITE LINKING Yahoo! Search linkdomain: domain.tldsite:plataformasinc.es
linkdomain: domain.tldsite:slideshare.net
linkdomain: domain.tldsite:technorati.com
linkdomain: domain.tldsite:twitter.com
linkdomain: domain.tldsite:wikipedia.org
linkdomain: domain.tldsite:youtube.com
Delicious site:domain.tld
EXTERNAL LINKING |Yahoo Search | linkdomain: domain.tld—site:domain.tld
COUNT PAGE Yahoo Search | site:domain.tld

Finally, it should be clarified that, although themenclature used previously for the online
representation of each university is their insioél URL, the selected indicators are
applied not only for that single URL but for alltstolds, sub-domains and files under the
official registered web domain. For that reasonemh URL is mentioned, the set of URLs
under that web domain should be interpreted.

3.3. Data measurement: samples

All measurements were taken quarterly in 2010,hia following months: March, June,

September, and December. In order to avoid difteendue to geographical reasons
(accessing different databases), all measures wknee through the same IP:

81.202.220.158.

3.4. Data measurement: statistical analysis
Raw data of all URLs are normalized from 0 to 1@0abtransformation process (Rocki

2005), with the aim of working subsequently witle thean relative representation factor in
visibility (Rv).
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To this end, the sum of all links obtained fromtak URLs of the whole Spanish system
over an entire month (accumulated visibility) imsmlered equal to 100, and the value of
each URL is calculated proportionately:

vV, = NX"—" [100; [equation 1]

D X
i=1

V,,= Normalized value obtained in visibility (v) forldRL (n).

X,, = Raw valued obtained in visibility (v) for a URh)(
N = Set of URLSs considered.

After normalizing results, a percentage proporticiwathe total visibility (total inlinks
received from a particular social site to all Sganuniversities) is obtained for all
universities for every monthly measurement (4 shassin this case), a concept called
"relative representation”. These values are disggag tables 3-15.

Then, the average of,, is calculated monthly, obtaining a value, alsoMeein 0 and 100,

which is referred to as the "mean relative repregem factor in visibility (Rv)". This
factor can be calculated for any set of selectes sind any period of time (Orduna-Malea
et al. 2010).

M
Z an

R, = I:i\/l : [equation 2]

Where M is the number of months analyzed (in tldasec4 samples, for March, June,
September and December 2010).

Finally, in order to calculate the growth rate aflwdomains during the period, r (%), the
compound interest formula was used:

ni
A= P(1+ Lj ; [equation 3]
n

A = Accumulated count after n years.

P = Principal amount.

r (%) = Annual rate of growth.

n = Number of times the growth is compounded par.ye
T = Number of years.

All data gathered were exported to a spreadshdee ttatistically analyzed. Additionally,
the XLStat application was used to obtain Spearoaarelations between indicators.
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4. Results

All results gathered are separated into a deseeipéinalysis of each platform, and a
correlation analysis of the corresponding results.

4.1. Descriptive analysis

Descriptive results are aggregated by site (platfpand university (target domain):

4.1.1. Results per site

From 76 universities, a total of 141 URLs wereies&d, which form the final data sample
(all universities and their corresponding URLs aveailable in Annex 1). Table 2 displays
the accumulated links (summation of links from &4l URLS) for every platform
considered, in the four snapshots of gathered d®tarch, June, September, and
December). The total external inlinks are providsdvell.

Table 2. Evolution of accumulated links

Delicious 96,299 104,549 104,596 116,985
Wikipedia 37,402 49,543 46,574 46,508
Facebook 2,777 5,037 4,838 4,253
Linkedin 2,089 2,385 2,690 2,946
Sinc 2,165 1,013 1,921 1,939
Meneame 5411 1,884 1,565 1,726
Youtube 868 756 1,043 1,303
Academia 1,001 1,848 1,411 1,151
Twitter 311 429 518 637
Slideshare 341 459 555 576
Flickr 330 379 502 557
Digg 282 207 222 53
Technorati 85 25 29 36

External inlinks 8,996,501 10,255,083 10,057,155 10,411,729

The external links targeted at the Spanish unityessistem grew from 8,996,501 links in
March to 10,411,729 in December, showing an upweedd, which only decreased in
September, probably due to the summer season.

The cumulative total number of inlinks in Decemlm®@uynting all the social sites examined,
amounts to 178,670 (of which 116,985 correspondD#dicious, and 46,508 are for
Wikipedia, constituting the platforms that provithee greatest number of links to Spanish
universities). This amount represents only 1.72%tatél external links (10,411,729)
accumulated by Yahoo! in December.

11
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On the other hand, both Digg and Technorati repteiee platforms with the lowest
presence of Spanish universities, with only 56 3édinks respectively. The very popular
sites Facebook and Twitter show unexpectedly logulte, although they present an
increasing trend. Figure 2 shows the evolution ¢ivee for each platform

Figure 2. AccumulatedSocial site inlinks over time (Yahoo!)
4.1.2. Results per university

The results confirm that “ucm.es” is the acadenumdin with the highest number of total
external inlinks (485,505 for December), followed Bugr.es” (375,573), “uv.es”

(358,758), “ua.es” (323,115), “usal.es” (316,94)d “uab.es” (310, 856). Annex 2 (table
17) contains the raw data (total inlinks) receiyest URL from each of the platforms
considered, showing only those with at least 10D,68lal external inlinks (38 of 141
URLS).

The results per platform also confirm the predomasaof Delicious and Wikipedia, where
“ucm.es” also constitutes the domain which recethesmost links from these two sources.
Despite this, some domains perform extremely wellspecific platforms. For example,
from Delicious, “ehu.es” (3,466), “uam.es” (2,456hd “uc3m.es” (2,833) receive a high
percentage of links if compared with total exterhaks. From Wikipedia, “unirioja.es”
receives 6,140 links (the second in this rankinigrafucm.es”). This confirms that some
universities are expressly focusing their actidtysome social platforms, and that activity
is not extended to the remaining services.

Annex 3 (table 18) shows average Rv values attdiyezghch URL in each of the platforms
(considering only those URLs with an Rv>1). Datasisted by Rv values taking total
external inlinks into consideration. If table 18cismpared with table 17, the same URLs
(except “uoc.edu”) can be observed in the top wéth slight changes in some positions
(for example “ugr.es” and “uv.es” interchange setand third position). Another case of
interesting behavior is detected with “uji.es”, wiiranks ¥ according to Rv, but is ranked
27" regarding total external links in December duetsignificant drop in total external
links after June.

These Rv values allow the representativeness ¢f damain to be determined, avoiding
raw data, in the period analyzed. For example,e&isachieves high scores in Flickr
(12.10), Technorati (11.61), and Wikipedia (13.2@)t little representativeness in the
remaining platforms. Another similar case is “unjgies”, which stands out on Academia
(10.04) and Wikipedia (11.97).

Other universities perform exceptionally well onyoone specific platform; for example,
“‘uc3m.es” and “uam.es” stand out on Sinc Platfofimedu” and “upv.es” on Technorati;
and “uib.es” on Digg.

Another interesting case study is that of the “siaand “uji.es” websites, which do not
stand out on any of the studied platforms, buthggi average Rv in external links (fourth

12



PREPRINT. Please cite as: Ordufia-Malea, E., Ontalba-Ruipérez, J-A. (2013). Selective linking from

social platforms to university websites: a case study of the Spanish academic system.

Scientometrics, v. 95(2), pp. 594-614. doi: http://dx.doi.org/10.1007/s11192-012-0851-1

and seventh position respectively). This effectidates that social platforms constitute a
small proportion of global links.

Finally, the effects of URL dispersion among diéflet URLs belonging to the same
university should be noted, especially in the Gataliniversity system. For example:
“uab.es” and “uab.cat”, “ub.es” and “ub.edu”, optuedu” and “upc.es”. All of them in the
top URLSs, but the links are divided into each wendin.

To further illustrate these performance differendegelation to the origin of the links, a
detailed analysis of each platform is provided felo

a) Social networks

The main social networking sites are describedhis section: Academia (academic
network), Facebook (general purpose network), anllddin (professional network).

Academia.edu

The values are generally quite low (table 3). Oahldomains (“unirioja.es” and “uv.es”)
manage over a hundred links in the last snapsHst @&f note is the high position attained
by “deusto.es”, and the Catalan universities (“agh.“upf.edu” and “ub.es” are among the
10 domains with the most links).

Table 3. Inlinks and Rv for Academia.edu

unirioja.es 106 144 169 113 10.59 7.79 11.98 9.820.04 0.06

uv.es 128 146 107 116 12.79 7.90 758 10.08 959 -0.10
uab.es 157 87 88 67 15.68 4.71 6.24 582811 -0.77
unizar.es 28 125 114 78 2.80 6.76 8.08 6.78 6.10 1.7
upf.edu 22 283 23 28 220 1531 1.63 243 539 0.25
uc3m.es 49 50 111 66 4.90 2.71 7.87 573 530 031
ucm.es 46 80 56 63 4.60 4.33 3.97 547 459 0.33
deusto.es 12 189 30 30 1.20 10.23 2.13 261 4.04 1.03
uvigo.es 18 143 36 19 1.80 7.74 2.55 1.653.43 0.05
ub.edu 33 43 52 47 3.30 2.33 3.69 408 335 0.37

An inconsistency in the values of "upf.edu” in Jw®uld be noted, causing an artificial
increase of Rv. This effect leads to some unddsiragsults. For example, “uv.es” links
increase from March to June (from 128 to 146), dedhe Rv decrease in June due to the
high increase of “upf.edu”. This proves that thenmalization method used is not valid for
evolution purposes (raw data should be used). \ @ase, the average value of Rv
mitigates this effect, and should be used instéadomthly values.
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Facebook

Table 4 shows the corresponding values for Facebalthkough the number of links is
higher than in Academia.edu, they still remain Idw.any case, there was a significant
increase from March to June, but after then tha datreased slightly.

The domains “ub.edu” and “ucm.es” are those whichieve the highest representative
value (more than 500 links on the last snapshatatdl). A possible reason could be that
they are both larger and well-established instingj with high enrollment rates. Another
point to mention is the good performance of privaéversities, with “ie.edu”, “unav.es”,
“uoc.edu” and “uem.es” among the top places.

Table 4. Inlinks and Rv for Facebook

ub.edu 312 700 610 546 11.24 13.90 12.61 12.8412.64 0.60
ucm.es 239 505 464 505 861 10.08 959 11.87 10.02 0.82
uem.es 215 236 223 194 7.74 4.69 461 4565.40 -0.10
uoc.edu 157 246 228 195 5.65 4.88 4.71 458 496 0.22
unav.es 168 206 199 177 6.05 4.09 411 416 460 0.05
ie.edu 148 178 191 167 5.33 353 3.95 393 418 0.2
usal.es 124 173 188 152 4.47 3.43 3.89 357384 021
upc.edu 62 192 205 173 2.23 381 424 407 359 117
us.es 81 189 166 146 2.92 3.75 3.43 343 338 0.63
unirioja.es 77 179 140 129 2.77 3.55 2.89 3.03 3.06 055

Linkedin

Table 5 shows links for Linkedin. Although the ramlues obtained are very low, a
growing trend is detected in the period: from a alative 2,089 links in June to 2,946 in
December.

Table 5. Inlinks and Rv for Linkedin

ie.edu 160 179 185 202 7.66 751 6.88 6.864.22 0.24
upc.edu 143 163 185 195 6.85 6.83 6.88 6.62 6.79 032
upm.es 111 123 139 150 531 5.16 5.17 5.0%.18 031
uc3m.es 95 103 112 129 4.55 432 416 438 435 0.32
upv.es 83 99 111 116 3.97 4.15 4.13 3.94.05 035
upf.edu 61 68 73 85 2.92 285 271 289 284 035
ub.edu 57 68 7 82 2.73 2.85 2.86 278281 0.38
unav.es 57 63 76 78 2.73 264 283 265 271 033
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uam.es 53 63 71 72 254 264 264 244257 032

ugr.es 51 59 71 7 2.44 247 264 261 254 043

IE University surpasses 200 links in December aaxlehcorresponding average Rv of 7.22.
Also worth pointing out is the presence of polyt@chuniversities at the top (UPC, UPM
and UPV) and good performances in some privateeusities, such as UNAV, UOC, and
slightly behind, the URL.

b) Social news managers

The social news services Digg (international) arehbame (Spain and Latin America) are
analyzed below:

Digg

The data obtained for Digg (Table 6) are practycainexistent. The domains “uib.es” and
“upf.edu” should be noted but they gradually lask$ in each data sample. Also of note
are the results of “upc.edu” in September, whic¢hrres to its initial state in December.

Table 6. Inlinks and Rv for Digg

uib.es 107 82 72 16 37.94 39.61 32.43 30.185.04 -1.51
upf.edu 40 29 26 8 1418 14.01 11.71 15.09 13.75 -1.33
upc.edu 8 6 60 7 2.84 2.90 27.03 13.2111.49 -0.13
ugr.es 27 17 13 4 9.57 8.21 5.86 755 780 -1.52
upm.es 16 12 6 1 5.67 5.80 2.70 1.89 4.02 -2.00
uab.es 14 8 5 2 4.96 3.86 2.25 3.77 3.71 -1.54
upf.es 9 9 7 2 3.19 4.35 3.15 3.77 3.62 -1.25
uma.es 4 3 4 2 1.42 1.45 1.80 3.77 2.11 -0.64
udc.es 3 3 2 2 1.06 1.45 0.90 3.77 1.80 -0.39
ehu.es 6 4 1 1 2.13 1.93 0.45 1.89 1.60 -1.44
Menéame

Regarding the Menéame service, the results arehtpan expected, especially for the first
snapshot in March, but after then there is a Sicamit drop in the data retrieved (table 7).
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Table 7. Inlinks and Rv for Meneame

uib.es 826 586 449 544 1527 3110 28.69 31.526.64 -0.40
upc.es 306 87 74 92 5.66 4.62 4.73 533 5.08 -1.04
ie.edu 257 94 62 42 4.75 4.99 3.96 2.43 4.03 -1.46
us.es 242 84 67 a7 4.47 4.46 4.28 272 398 -1.34
ugr.es 218 61 7 55 4.03 3.24 4.92 3.19384 -1.17
ucm.es 229 64 56 66 4.23 3.40 3.58 3.82 376 -1.07
upm.es 249 52 62 55 4.60 2.76 3.96 3.19 363 -1.26
uv.es 182 51 41 33 3.36 271 2.62 191 265 -1.39
uvigo.es 129 26 27 77 2.38 1.38 1.73 446249 -0.48
deusto.es a7 25 39 67 0.87 133 2.49 3.88 214 0.37

First, and very prominently, comes “uib.es”, folledvby “upc.es”. The data for the 10
domains with the greatest Rv factor are shown belbis important to note that UIB is the
university where the creator of this platform (Rdm@ Galli) works, as this explains the
impressive performance of this institution on Menéaand probably on Digg too.

c) News services

SINC platform

The results from SINC Platform are shown in table 8

Table 8. Inlinks and Rv for SINC platform

upm.es 289 120 251 234 1335 11.85 13.07 12.072.58 -0.21
uc3m.es 200 59 210 261 9.24 582 1093 13.46 9.86 0.28
uam.es 223 64 157 162 10.30 6.32 8.17 8.358.29 -0.31
ugr.es 185 70 175 132 8.55 6.91 9.11 681 7.84 -0.32
ub.edu 86 74 154 83 3.97 7.31 8.02 4.28 5.89 -0.04
ucm.es 128 35 78 99 5.91 3.46 4.06 511 4.63 -0.25
upf.edu 82 33 68 150 3.79 3.26 3.54 7.74 458 0.65
upc.edu 100 36 72 56 4.62 3.55 3.75 289 3.70 -0.54
uniovi.es 50 28 47 45 231 2.76 2.45 2.32 2.46 -0.10
unav.es 54 27 46 41 2.49 2.67 2.39 211 242 -0.27
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(from 330 links in March up to 557 in December)ditected. It also highlights the high
values for “unileon.es” and “unia.es”, web domaingh lower performance in other
indicators.

Table 10. Inlinks and Rv for Flickr

us.es 34 39 62 86 10.30 10.29 12.35 15.442.10 1.04
upf.edu 39 32 48 47 11.82 8.44 9.56 8.44  9.57 0.19
ugr.es 20 19 27 30 6.06 5.01 5.38 5.39 5.46 0.43
unileon.es 14 20 24 28 4.24 5.28 4.78 5.03 4.83 0.76
upm.es 10 22 24 24 3.03 5.80 4.78 4.31 4.48 0.98
uv.es 21 12 17 14 6.36 3.17 3.39 251 386 -0.39
uoc.edu 13 11 20 22 3.94 2.90 3.98 3.95 3.69 0.56
um.es 15 14 16 16 4.55 3.69 3.19 2.87 3.57 0.07
unia.es 6 13 15 22 1.82 3.43 2.99 3.95 3.05 1.54
ub.es 9 9 15 15 2.73 2.37 2.99 269 270 0.54
Slideshare

The results are also very discrete on Slideshat#e(t11), where the 73 links to “uoc.edu”
in December (adding 14 more that “uoc.es” receiggguld be mentioned. The results, as
well as on Flickr, grow during all the months sedli Also noteworthy are the relatively
high positions achieved by the private universitiesaddition to UOC, UDIMA and UD
are near the top and, slightly behind, IE Univgrsitfourteenth position.

Table 11. Inlinks and Ryv for Slideshare

uoc.edu 55 66 75 73 16.13 14.38 13.51 12.614.17 0.29
uvigo.es 12 17 21 20 3.52 3.70 3.78 3.47 362 054
ua.es 12 15 18 20 3.52 3.27 3.24 347 338 054
ub.edu 13 16 18 16 3.81 3.49 3.24 278 333 021
udima.es 10 14 17 18 2.93 3.05 3.06 3.133.04 0.63
us.es 11 13 14 16 3.23 2.83 2.52 278 284 0.39
upv.es 10 12 13 19 2.93 2.61 2.34 3.302.80 0.70
deusto.es 10 11 15 16 2.93 2.40 2.70 278 270 0.50
uoc.es 7 12 15 14 2.05 2.61 2.70 243 245 0.76
uma.es 6 13 14 14 1.76 2.83 2.52 243 239 094

Youtube

The results obtained from Youtube are somewhatehnigan those corresponding to other
file sharing services discussed above. Despite dhily 2 domains get over 100 links from
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Youtube in the last data sample. As in the aboveises, the trend is upward, from 868
links in March to 1,303 in December 2010 (alrealyven in table 2).

The main technical universities (UPC, UPM and URXhieve good results (second, fifth
and sixth places respectively). In addition, someagpe universities, such as UNAV, and
IE, find their way into the top ten (table 12).

Table 12. Inlinks and Rv for Youtube

upf.edu 149 113 140 169 17.17 1495 1342 1297463 0.13
upc.edu 37 56 100 135 4.26 7.41 959 1036 790 153
unav.es 41 42 66 64 4.72 5.56 6.33 491538 047
ie.edu 44 39 55 71 5.07 5.16 5.27 545 524 051
upm.es 36 41 56 68 4.15 5.42 5.37 522504 0.69
upv.es 44 44 51 55 5.07 5.82 4.89 422 5.00 0.23
us.es 43 20 20 23 4.95 2.65 1.92 177282 -0.58
uoc.edu 26 15 22 29 3.00 1.98 2.11 223 233 011
uv.es 21 15 19 27 2.42 1.98 1.82 2.07 2.07 0.26
ull.es 20 14 22 26 2.30 1.85 2.11 200 207 0.27

e) Reference information
Wikipedia

The social encyclopedia Wikipedia is the servic firovides the most external links to the
set of academic Spanish domains in 2010. TablentRides, as in all other services
analyzed thus far, the total number of links reedjvthe normalized values and the Rv
factor. The table also reflects the preponderarfc8 domains: “ucm.es” (Rv=15.32),
“us.es” (Rv=13.27), and “unirioja.es” (Rv=11.97)oresponding to the three largest
domains according to count size (Annex 2).

The fourth domain (corresponding to “uv.es”, witRZ0 external links in December 2010),
is already far behind these top three domainsfifigared to 6,140 links to “unirioja.es”).

Table 13. Inlinks and Rv for Wikipedia

ucm.es 5960 6,620 7,520 7,370 1593 1336 16.15 15.8%32 0.22
us.es 5610 5,620 6,440 6,010 15.00 11.34 13.83 1292 1327 0.07
unirioja.es 4,390 4,871 6,100 6,140 11.74 9.83 13.10 1320097 0.35
uv.es 1820 2,270 2,270 2,270 4.87 4.58 4.87 488 480 0.23
ub.es 1,240 1,690 1,630 1,600 3.32 3.41 3.50 3.443.42 0.26
ehu.es 1,150 1,660 1,490 1,470 3.07 3.35 3.20 316 320 0.25
uoc.edu 1,100 1,610 1,310 1,300 2.94 3.25 2.81 28295 0.17
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ua.es 861 1,320 1,100 1,110 2.30 2.66 2.36 239 243 0.26
uib.es 836 1,350 1,060 1,080 2.24 2.72 2.28 232239 0.26
unizar.es 825 1,230 1,100 1,110 2.21 2.48 2.36 239 236 031

f) Blogging and microblogging

This section focuses on the analysis of Technqiatg search engine) and Twitter
(microblogging tool).

Technorati

Table 14 shows the results for Technorati, whichficms the lack of influence of this
service in providing web links to the Spanish acaidespace.

The most linked domain is “ie.edu”, but this suffemn important loss of links over time,
from 52 in June to only 9 links in December. Irsttast snapshot only 15 domains receive
at least one link, the remaining URLs do not calbety.

Table 14. Inlinks and Rv for Technorati

ie.edu 52 6 6 9 61.18 24.00 20.69 25.00832.72 -1.42
upv.es 4 5 4 3 471 2000 1379 833 11.71 -0.28
us.es 10 4 3 3 11.76 16.00 10.34 8.3311.61 -1.04
mondragon.edu 2 4 2 2 235 16.00 6.90 556 7.70 0.00
uam.es 0 0 4 4 0.00 0.00 13.79 11.11 6.23 0
uc3m.es 0 0 1 6 0.00 0.00 345 16.67 5.03 0
unizar.es 3 1 1 1 3.53 4.00 3.45 2.78 3.44 -0.96
uib.es 2 1 1 1 2.35 4.00 3.45 278 3.14 -0.64
um.es 4 1 0 1 471 4.00 0.00 278 287 -1.17
udl.cat 0 0 3 0 0.00 0.00 10.34 0.00 2.59 0

Twitter

Finally, table 15 shows the results obtained thhotlng microblogging service Twitter.

The results are very discrete, but the nature igf $brvice should be taken into account
(140 characters, which hinders the introductiotJ&Ls) as well as obsolescence and the
volatility of tweets. However, an increasing tresddetected, reflected in the increase of
the cumulative total number of links, from 311 iraildh up to 637 in December.

Lastly, the performance of three private univeesitiUOC, UNAV and IE) at the top
should be noted, and that of 3 polytechnics (URM, @PM, and UPC).

20



PREPRINT. Please cite as: Ordufia-Malea, E., Ontalba-Ruipérez, J-A. (2013). Selective linking from
social platforms to university websites: a case study of the Spanish academic system.
Scientometrics, v. 95(2), pp. 594-614. doi: http://dx.doi.org/10.1007/s11192-012-0851-1

Table 15. Inlinks and Rv for Twitter

uoc.edu 18 28 30 36 5.79 6.53 5.79 5.655.94 0.76
us.es 15 23 30 34 4.82 536 5.79 534 533 091
unav.es 16 21 24 25 5.14 4.90 4.63 3.924.65 047
upv.es 13 19 25 32 4.18 443  4.83 5.02 461 1.01
ie.edu 15 21 23 23 4.82 4.90 4.44 3.614.44  0.45
uv.es 17 14 21 24 5.47 3.26 4.05 3.77 414 0.36
ugr.es 7 13 12 40 2.25 3.03 2.32 6.283.47 218
upm.es 11 15 19 19 3.54 350 3.67 298 342 059
uji.es 12 14 15 19 3.86 3.26 2.90 2.983.25 0.49
upc.edu 8 12 17 21 2.57 2.80 3.28 3.30 299 1.09

4.2. Correlation analysis

Annex 4 (containing tables 19 to 22) shows the Bpaa correlation for each platform
analyzed, for each of the four samples considdggternal inlink correlation with each of
these platforms is additionally added.

The correlation values obtained are unexpectedij H{given the low percentage that

selective links represent with respect to totakdin Only for Digg and Technorati are the

results not meaningful. These are the platformslvineétrieved the fewest raw links. This

serves to illustrate the fact that the services wie highest number of links to the Spanish
system (as displayed in table 2) are those thaeeeletter correlations.

Among the platforms which provide the most linksiKi¢vedia, Delicious, Linkedin, and
Academia), the correlation is very high. In Decemlietween Delicious and Wikipedia
the correlation is 0.961 (the highest value obtibetween platforms). Delicious also
correlates accurately with Linkedin (0.921), ancademia (0.805).

Furthermore, Annex 5 (table 23) shows the evolytomer time, of the correlation between
the external links and each of the platforms sulidiResults confirm the high values
obtained in all four samples. Only Digg and Teclatiodo not achieve representative
correlation. In order to place the focus on the YWRAith higher performance, table 24
(Annex 5) represents the same correlation, buntpknto account only the URLs with
more than 50,000 external inlinks (strong URLsexgards web visibility).

The results obtained show some differences in padaoce. The high correlation both of

Delicious and Wikipedia is maintained, but values &ll other platforms are reduced
significantly. For example, looking at data for [Beter, the overall correlation between
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external links and links from Youtube is 0.854, buwe consider only the top URLSs, this
value is reduced to 0.491. A similar effect is dadd for Slideshare and Sinc.

The four platforms with the best correlation in Bexber, taking only into account URLs
with more than 50,000 links, are Delicious (0.8 Adjikipedia (0.832), Linkedin (0.693),
and Facebook (0.639). For all these platforms, rdggression analysis against external
inlinks is provided in figure 3.

Figure 3. Correlation between external links and dective sites (Delicious, Wikipedia, Linkedin, and
Facebook)

As can be observed, the low area of each distahughows a significant dispersion of data,
and in the upper zone (URLs with more externaldjn&and more selective links), the
correlation is almost perfect, especially in D@igs and Facebook.

5. Discussion

The percentage of links from social sites to Sgaaisversities is very small. In December,
only 1.72% of total incoming external links to thé Spanish universities came from social
platforms. Those that do stand out -in relativenterare the links received from Delicious
(particularly in the case of UCM, with 5,796 links December), and Wikipedia (where
UCM is also the most representative domain, wiY@,inlinks in December).

Other platforms showing upward trends are Linke@uhmich grows from 2,089 links in
March to 2,690 in December) and, to a lesser extdigkr (557 accumulated links in
December), Youtube (1,043) and Twitter (518), altyjio they grow very slowly and with
very small numbers of links. Moreover, a negatrnend is detected in Facebook, whereby
after a large increase in links between March amte Jfrom 2,777 accumulated links to
5,037), they subsequently decrease (4,253 in Deggmb

The social news manager Menéame presents one aghdke negative trends, from the
5,411 accumulated links in March to 1,726 in Decemlwhile its counterpart Digg has

very little coverage of Spanish universities (pdawg only 53 links in December). On the
other hand, the news platform SINC shows a highenber of links than expected,

maintaining around 2,000 links for all the snapshaxcept June, which produces a
significant drop that is later recovered.

As regards the relative position of universities different sites, on Wikipedia the 3
domains with the most links from this service, arem.es” (Rv = 15.32), “us.es” (Rv =
13.27) and “unirioja.es” (Rv = 11.97), preciselg tB domains with largest web spaces. In
fact, Delicious (the platform with the second latg@umber of links to universities),
exhibits similar behavior: “ucm.es” is the mostnegentative domain (Rv = 4.92), “us.es”
the fourth (Rv = 4.17) and “unirioja.es” furtherdsathe ninth (Rv = 3.05).

Moreover, “unirioja.es” scores highly on Academie(Rv = 10.04); “ub.edu” on
Facebook (Rv = 12.64); “uib.es” on Digg (Rv = 35.0¢hd Menéame (Rv = 26.64);
“ie.edu” on Linkedin (Rv = 7.22) and Technorati (R\82.72); “uoc.edu” on Twitter (Rv =
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5.94) and Slideshare (Rv = 14.17); “us.es” on Flidnd “upf.edu” on Youtube (Rv =
14.63).

The correlation results show very high values betwé¢otal external links and each

platform. Moreover, between the platforms, the eations are also extremely good. Only
Digg (low representation of Spanish Universitiesjl dechnorati (decrease of usage of this
platform) achieve non-representative correlatioasiiite this, if only strong web domains

are considered (those with more than 50,000 reqéts sample), the results change
significantly, and only Delicious and Wikipedia m&din good correlation values.

Nonetheless, these results should be contextudtiyesize (page count), due to the direct
relation between size and visibility. In this senge larger domains (such as “ucm.es”,
“us.es”) also show high Rv values both in Wikipe@iad Delicious, and an elevated
number of total inlinks. This performance is getigrdetected for all domains with a high

page count.

In any case, the page count of the larger domairxplained by the existence of special
services, such as Compludoc (“ucm.es”), and Dialhetirioja.es”), an effect previously
detected by Orduiia-Malea et al. (2010), and whasetdinfluence in the generation of
total external and selective links should be furtealyzed in future studies.

In broad terms, old, well-established, general ersities (those with high page counts and
external inlinks, such as UB, UCM, UGR, UV, US,.efmerform very well in all indicators,
while private universities stand out on some spewiebsites, indicating a focused effort in
the usage of these services, such as IE on Link@dira business strategy) or UOC on
Slideshare (as a teaching service).

The high correlation obtained by Wikipedia coulthferce this possible advantage of older
(more time creating content) and bigger (more f&esil departments, colleges, and
infrastructure) universities, since these institng are statistically more likely to have more
Wikipedia entries, and to be more frequently mergtand/or linked.

6. Conclusions

The main conclusions are set out below:

- The percentage of links from social sites is v@nall (in December only 1.72%). In any

case, this percentage presents a positive trerekiscted to grow), and it should also be
considered that the existence of links in someheké¢ services can be unusual for their
users.

- Some private universities (UOC and IE Universighieve good results (receive a large

amount of links from some social platforms), implyithe existence of specific positioning
policies that are providing web visibility for treesniversities.
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- Despite the low percentage of links, the corretabetween links from each platform and

total external links is very high, but if we consicbnly the domains with the most external
links, only Delicious and Wikipedia provide goodséé correlations, and can be used as
good substitutes.

In any case, all results obtained should be coan#dized, taking the following issues into
account:

- The purpose of the platforms analyzed is notrtwvide links to universities; indeed in
some cases the inclusion of links is either unusuahfriendly.

- The creation of channels on some platforms byarsities might influence the amount of
links that are received from these platforms.

Moreover, the results have been obtained via tladysis of a specific set of universities
(the Spanish system) and platforms. This analys@ild be applied to other university
systems and complemented by the addition of nevalsptatforms to corroborate the
detected patterns.

As the services used to gather the web data haapmared, further research is needed in
order to check the results obtained, using oth&rrative indicators, such as URL
mentions.

7. Notes

1. http://www.wiserweb.org. Accessed 4 June 2012.

2. http://www.webindicators.org\ccessed 4 June 2012.

3. http://www.eicstes.org. Accessed 4 June 2012.

4. http://www.educacion.es/educacion/universidagtkstacion-superior-universitaria/que-estudiar-
donde/universidades-espanolas.html. Accessed 42Dirg

5. http://www.crue.org. Accessed 4 June 2012.

6. http://altmetrics.orgAccessed 4 June 2012.
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