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Abstract

Current ly  exist ing  data sources for  inform et ric research  are far  from  being  perfect .  Som e of  t he im perfect ions are caused by  uneven coverage,  errors or  changes in

indexing  policies that  are oft en  not  ret roact ive or  by  m istaken  or  ineffect ive ret rieval  st rat egies em ployed  by  t he users.  Being  aware of  the lim it at ions of  t he data

sources and  a closer  inspect ion  of  t he data we work  wit h  can  im prove the valid it y  and  interpretat ion  of  our  findings.  I n  t h is paper  I  d iscuss current  l im itat ions of

several  data sources,  em phasize the ever-changing  nature of  t hese sources and  recom m end t rying  to understand  t he specific problem s and  lim it at ions at  the t im e

the st udy is conducted instead of relying on m ethods recom m ended in previous st udies.
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I ntroduction

We are living in t he " inform at ion age" :  incredible am ounts of inform at ion are available t o us t hrough the I nternet . The Web has exist ed for twent y years only, yet  the

large m ajorit y  of  the data sources for inform et ric research are available t hrough t he Web. I SI 's Web of Science (now  a Thom son Reut ers com pany)  was launched in

1997 (Thom son, 2007) , before t hat  I SI  data were only  available t hrough com m ercial providers (e.g. Dialog and STN) ,  on tapes or CDs ( from  1989 and onwards) , or

in  t he "ancient  t im es"  in  print .  I n  Novem ber  2004  two addit ional  m ajor  cit at ion  databases appeared  on  t he Web:  Elsevier's  Scopus (2004)  and  Google  Scholar

(Acharaya, 2004) .

Not  only  t he citat ion  databases are online,  but  all  m ajor  scient if ic j ournals appear now  in  elect ronic form at  beside t he t radit ional  print ed  version.  There are already

well- established  j ournals t hat  appear  in  elect ronic form at  only.  This t rend  has begun in  t he lat e 1990's ( Elsevier,  2009) ,  and  by  now  the publishers have digit ized

m any  volum es t hat  orig inally  appeared  in  print  only.  And  of  course,  one cannot  ignore t he ast ronom ical  am ounts of  "digit ally- born"  data on  t he Web,  which  also

include valuable inform at ion for inform et ric research in general and specifically for webom et rics. Thus elect ronic access t o data has becom e t he norm . The com put ing

power  and  t he  st orage  capabilit ies  have  also  increased  by  several  orders  of  m agnit ude  over  the  last  two  decades,  and  t here  are  easily  accessible  and  often

open- source software t ools  t hat  enable to  collect  and  analyze large quant it ies of  data even  on  a personal  com puter.  I t  has becom e easy  t o conduct  "desktop  or

poor- m an's bibiliom et rics"  (Moed,  2009) .  The data for  inform et ric research  have never  been perfect ,  but  now  t hat  inform et ric analysis can  be conducted  with  m uch

greater ease than before, it  is even m ore im port ant  t o understand the lim it at ions and problem s of data sources and m ethods and to assess the valid it y of t he result s.

I n  t he following sect ions I  d iscuss som e lim it at ions of t he exist ing sources. Oft en t here are no easy solut ions t o overcom e t he problem s, but  by being aware of t heir

exist ence one can provide bet t er int erpretat ions of t he research findings.

The citat ion databases

The cit at ion  databases are m ajor  sources of  inform et ric  research.  Each  has specific  lim it at ions,  and  because the indexing  and  ret rieval  policies of  the databases

change from  t im e t o t im e, and the changes are not  necessarily  ret roact ive,  t hese changes m ay cause int ernal  inconsist encies in  t he databases. Ret roact ive changes

in  t he indexing  policies are oft en  not  feasible,  and  t hus new  features are oft en  applied  from  a cert ain  point  in  t im e and  onwards.  I n  addit ion,  when using  m ult iple

databases,  eit her  for  m ore com prehensive data collect ion  or  for  com parison,  one m ust  be aware of  t he differences in  t he applied  algorit hm s and  policies.  I n  the

following I  give a few exam ples of t hese problem s.

The Web of Science and t he Journal Cit at ion Reports

A lot  has been  writ t en  on  the I SI  Citat ion  I ndexes and  the way  I SI  com putes t he j ournal  im pact  factor.  I n  t his paper  we will  discuss t he web- based  product ,  t he

Web of Science (WOS) . I n  previous works, coverage is one of t he m ain reasons of crit icism  of t he I SI  Cit at ion Databases:  poor coverage of non- English publicat ions,

insufficient  coverage of  the social  sciences and  poor  coverage of  the art s and  hum anit ies ( see Moed,  2005,  chapter  7  for  an  extensive discussion  of  coverage by

discipline) .

An  addit ional  issue relat ed  t o coverage is t he date the database started  t o cover  cert ain  publicat ions.  I n  the t hird  quarter  of  2008,  I SI  int egrated  t he Proceedings

I ndexes int o WOS,  but  proceedings are indexed  only  from  1990 and  onwards,  whereas j ournals in  t he Science Cit at ion  I ndex  are indexed from  1900,  in  t he Social

Science Citat ion index from  1956, and in  t he Art s & Hum anit ies Cit at ion I ndex from  1975 and onwards ( Thom son- Reuters, 2009) . Thus t he coverage of publicat ions

of act ive researchers is non-uniform  � t heir works before 1990 are only covered if  t hey appeared in j ournals. This of course is given and cannot  be changed, but  th is

m ust  be taken into account , especially in areas where proceedings are an im port ant  publicat ion venue, for exam ple in com puter science ( Bar- I lan 2006 and 2009) .

As an  exam ple,  let  us consider  t he I SSI  conferences ( I nternat ional  Conference on  Scientom et rics and  I nform et rics) .  Proceedings of  four  conferences are indexed:

1999  ( Colim a) ,  2001  ( Sydney) ,  2005  ( Stockholm )  and  2007  ( Madrid) .  The conferences t hat  t ook  place before 1999  and  t he 2003  conference in  Beij ing  are not

indexed. There is no uniform  nam e for the conference series, t hree of t hem  can be found when looking for I SSI  in the publicat ion nam e, but  the 1999 proceedings is

not , but  a search for "scientom et rics and inform et rics"  when searching in t he publicat ion list  page works ( see Figure 1) . Of course, t h is can change in  t he fut ure, but

at  t he  t im e of  writ ing  the  coverage  of  t his  conference  series  was not  uniform .  Providing  uniform  nam es t o  all  t he  proceedings  in  a  conference  series  is  highly

desirable.

Fig 1 . The t it les of t he different  I SSI  conferences as indexed by W OS as of July 2 0 0 9 .

An  addit ional  int erest ing  exam ple is t he com puter  science conference series,  t he ACM Sym posium  on  Discrete Algorit hm s ( SODA) .  Web of  Science wit h  Conference

Proceedings indexed in July 2009 t he first  fourt een proceedings ( wit h the except ion of t he 9th conference) , but  for som e reason, t he indexing has been discont inued,

even  though the conference is being  held every  year,  and  in  2009 t he 19th  conference in  t he series t ook  place ( ACM, 2009) .  The list  of  the proceedings indexed in

the series can  be seen in  Figure 2.  One possible solut ion  t o t he problem  of  uneven indexing  is for  t he scient if ic societ ies holding  t hese conferences to inform  I SI  of

new/ m issing proceedings. Of course we do not  know if I SI  is int erested in such involvem ent  of t he societ ies.
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Fig 2 . The list  of t he SODA Proceedings indexed by W OS as of July 2 0 0 9

As an  exam ple of  changes t hat  occur in  databases,  consider  how WOS int erpreted author in  January 2009 ( see Figure 3a) , and how this was changed by  April  2009

(see Figure 4) . I n  January 2009, when searching  for  an  author  all  it em s t hat  were eit her  published  by  t he author  or  edit ed by  him / her  were ret rieved.  This was not

clear on t he search form , but  was explained in t he help fi les, as ret rieved in January 2009 ( see Figure 3b) . This indeed was a som ewhat  il logical feature, and by April

2009 a new field  "Editor"  was added ( see Figure 3) , allowing t o search for edited and authored publicat ions separately. This change in policy is an excellent  exam ple

of  t he point  I  am  t rying  t o m ake in  t his paper:  one m ust  not  rely  on  what  has been  said  in  the past  about  database features,  but  one m ust  check  in  depth  the

sit uat ion as it  is at  t he t im e of data collect ion.

Fig 3 a. Excerpt  from  the W OS help file as of January 1 3 , 2 0 0 9 .

Fig 3 b. Excerpt  from  t he W OS help file as of April 1 3 , 2 0 0 9 .

Changes over t im e are an im portant  issue, because usually changes are not  ret roact ive. A few exam ples for t he I SI  databases are:  inclusion of abst ract s since 1991;

indexing  all  t he authors of  a publicat ion  versus indexing  it em s by  t he first  author  only.  Updat ing  all  t he exist ing  records to include t his new  inform at ion  involves

enorm ous am ount s of  work,  and  t hus changes in  t he indexing  policy  are usually  applied  from  a given  point  in  t im e and  onwards.  This has to be t aken  int o account

when analyzing records ret rieved from  different  periods of t im e.

Note t hat  as of  July  2009,  for  non- source it em s only  the first  author  is indexed.  As an  exam ple,  consider  t he recent ly  published  book  by  Manning,  Raghavan  and

Sch�t ze " I nt roduct ion to I nform at ion Ret rieval"  (a non- source item , published in  2008)  with  54 list ed references when searching for cited references of Christopher

Manning, but  no cit at ions are at t r ibuted t o Prabhakar Raghavan or to Hinrich Sch�t ze. The sam e is t rue for t he " I nt roduct ion to I nform et rics"  � t he 299 cit at ions t o

this book (as of Septem ber 2009)  are at t ributed t o Leo Egghe, but  not  to Ronald Rousseau. Again, indexing all  authors of non- source item s m ay not  be pract ical for

the database, but  th is has to be taken int o account  when analyzing data based on cit ed references, especially  in  disciplines where the first  author is not  necessarily

the prim ary author, l ike in com puter science, where authors usually appear in alphabet ical order.

Matching author affi l iat ions is an ext rem ely im portant  issue for scientom et ric purposes. Unt il 2008, WOS list ed all t he affi l iat ions of t he authors, but  if for exam ple an

art icle had  four  authors,  A,  B,  C,  D,  t hat  worked  at  two different  inst it ut ions,  it  was not  clear  whether  A,  B and  C worked  at  t he first  inst it ut ion  and  only  D at  the

second, or  A worked  at  the first  inst it ut ion  and  B,  C and D at  the second ( and  num erous addit ional  configurat ions are possible) .  As of  January  2008, WOS m atches

the authors t o t heir affil iat ions. This is a very im port ant  im provem ent , but  again it  is not  ret roact ive, and has t o be t aken int o account .

Another  recurring  issue discussed  in  t he lit erature is  the way  I SI  com putes t he im pact  factor.  One problem  is  wit h  I SI 's  defin it ion  of  cit able  docum ents:  when

count ing t he num ber of publicat ions only  citable docum ents are t aken int o account , while for cit at ions, cit at ions t o "non- cit able"  it em s are also count ed ( Moed & van

Leeuwen,  1995) .  The quest ion  is  how  are "cit able"  docum ents defined? Moed  and  van  Leeuwen  found  st rong  evidence that  in  1995,  "cit able  docum ents"  m eant

art icles, notes and reviews, alt hough t hey were unable t o find an "official definit ion" . There is no clear defin it ion as of now eit her,  but  David Pendlebury ( 2008)  from

the  Thom son  Research  Services  Group  writ es:  "Alt hough  all  prim ary  research  art icles  and  reviews  ( whether  published  in  front - m at t er  or  anywhere  else  in  the

journal)  are included,  a cit able it em  also includes substant ive pieces published  in  t he j ournal  t hat  are,  bibliographically  and  bibliom et rically,  part  of  t he scholarly

cont ribut ion of t he j ournal to t he lit erature. Research at  Thom son has shown t hat , across all  j ournals, m ore t han 98%  of the cit at ions in t he num erator of t he I m pact

Factor  are t o  it em s considered  "cit able"  and  counted  in  t he denom inator" .  Thus it  is  to  be assum ed  t hat  t he term  "cit able"  is journal  dependent ,  which  is  quit e

reasonable, but  it  would be nice t o know how the decision  reached on of  what  is citable and  what  is not . Pendelbury's explanat ions are a react ion is to an art icle by

Rossner, Van Epps and Hill ( 2007)  com plaining about  t he lack of int egrit y and t ransparency in t he way I SI  com putes j ournal im pact  factors.

Scopus and SCIm ago

The m ajor com plaint  in t he lit erature against  Scopus is t hat  it  has system at ic coverage, including cit at ion data from  1996 and onwards only. Over t im e this problem

will  becom e less and  less serious,  because inform et ric research  usually  st udies recent  act iv it ies.  Scopus ( like WOS)  has been working  hard  on  author  ident if icat ion,

the result s are get t ing  bet t er  over  t im e,  but  t here is st il l  m ore work  t o do.  As an  exam ple consider  an  author  search  on  Blaise Cronin  in  Scopus.  The result s as of

April  2009 are displayed in  Figure 4. Clearly  all six  ident it ies are t he sam e and should be grouped t ogether, and t he m ost  recent  affi l iat ions are wrong. I f  we ext end

the search  t o Cronin  B,  we get  70  result s,  which  include several  addit ional  publicat ions of  "our"  Blaise Cronin,  under  Cronin,  B ( 3  publicat ions)  and  under  Cronin

Biaise from  I ndiana Universit y  (3  publicat ions) .  By  Septem ber  2009,  the affil iat ion  of  Blaise Cronin,  wit h  t he largest  group  of  publicat ions has been  corrected,  see

Figure 5.
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Fig 4 . An exam ple of aut hor ident ificat ion on Scopus as of April 1 3 , 2 0 0 9 .

Fig 5 . The sam e exam ple as of Sept em ber 6 , 2 0 0 9 .

Scopus also indexes proceedings;  it  covers 3.6  m ill ion  proceedings papers (Scopus,  2008) ,  which  is less than  the 5.2  m illion  records reported  by  WOS ( Thom son-

Reuters,  2009b) ,  but  WOS covers proceedings from  1990  and  onwards,  while Scopus covers t hem  only  from  1996  and  onwards.  Scopus does not  index  any  of  the

I SSI  conference proceedings. I t  indexes SODA from  1997 and onwards. For som e reason t he 2007 volum e is m issing, and t he 2009 volum e has not  been indexed as

of  Septem ber  2009,  alt hough  t he 2009  conference t ook  place in  January  2009  ( see Figure 6) .  Thus it  seem s that  Scopus'  coverage of  proceedings series is  not

com plet e eit her,  and  it  seem s t hat  Scopus also has som e problem s with  assigning  uniform  nam es t o conferences in  the sam e series;  see for  exam ple t he different

nam es assigned to the proceedings of t he I nternat ional World Wide Web conference series ( see Figure 7) .
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Fig 6 . The list  of t he SODA Proceedings indexed by Scopus as of Septem ber 2 0 0 9 .

Fig 7 . The t it les of t he different  W W W  conferences as indexed by Scopus as of Sept em ber 2 0 0 9 .

Scopus indexed only  t he first  99 authors of a publicat ion before 2006. Since 2006 it  seem s t o index all  authors. Note t hat  in  specific areas, l ike high- energy physics

there are oft en  m any  m ore t han  100  authors to a paper.  Author  at t ribut ion  is not  uniform  on  Scopus,  especially  for  conference proceedings,  where som et im es only

the affi l iat ion  of  t he first  author  is given and  som et im es all  addresses are given  and  at t r ibuted.  For  papers in  t he life and  biom edical  sciences,  current ly,  for  papers

from  1997 and before, seem ingly only  t he affi l iat ion of t he first  author is given, This m ay be t he result  of data t ransferred from  PubMed, because in  PubMed even as

of  t oday  only  t he  affi liat ion  of  t he first  author  is  given.  I t  seem s that  som e or  m ost  of  t he  records have already  been  corrected,  because  for  recent  art icles all

affi liat ions are given. I t  is not  known t o us whether Scopus intends t o go back and to add all affi l iat ions t o older records as well.

As said  before, at t r ibut ion of all  authors is ext rem ely im port ant  for evaluat ion purposes, in addit ion if  only  t he affi l iat ion of t he first  author is given, t hen papers of a

given inst it ut ion will  not  be picked up t hrough an affi l iat ion search on Scopus ( in  case authors from  t he given inst it ut ion were not  f irst  authors) .  On t he other hand,

for non- source it em s, seem ingly not  only the f irst  author is given credit .

Another  int erest ing  issue is j ournal  categorizat ion.  This is especially  im port ant  when  we are interested  in  j ournal  rankings wit hin  categories ( e.g.  JCR categories) .

I SI 's 2007  JCR category  for  I nform at ion  and  Library  Science contains 56  j ournals.  Scopus defines only  30  subject  areas,  but  by  downloading  t he com plet e j ournal

list  from  t he Scopus site (ht t p:/ / info.scopus.com / det ail/ docum ent s/ t it le_ list .xls)  one can  see m ore refined  classificat ions int o m ult ip le categories.  List s of

journals in t he sm aller subject  categories can also be ret rieved from  SCI m ago ( 2007)  (ht t p:/ / w w w .scim agoj r.com / ) . The SCI m ago port al aim s t o provide j ournal

and  count ry  specific indicators derived  from  Scopus data.  I t  t urns out  t hat  t he Scopus and  SCI m ago categories for  Library  and  I nform at ion  Sciences are far  from

being  ident ical.  The SCI m ago list  contains 92  journals and  the Scopus list  contains 133  j ournals.  A possible reason  could  be t hat  t he Scopus list  represents the

journals indexed by Scopus as of  March  2009 and  t he SCI m ago sit e present s data as of  2007 ( sim ilarly  t o t he current  JCR which provides citat ion data from  2007) ,

but  the differences are considerable, so there m ust  be addit ional reasons for t he differences. For exam ple t he Journal of Docum entat ion and ARI ST are m issing from

the SCI m ago list .

When com paring  t he Scopus list  w it h  t he JCR list ,  all  56  j ournals are indexed by Scopus,  but  seven  of  t hem  do not  belong  t o t he Library  and  I nform at ion  Sciences

category:  t hree are  classified  as business/ inform at ion  system s journals,  two as health  journals  and  two as com m unicat ion  j ournals.  The Scopus list  includes 84

addit ional j ournals that  do not  appear in t he JCR list , for exam ple Cyberm et rics and D- Lib Magazine, but  rat her int erest ingly the Journal of I nform et rics is not  am ong

the j ournals in t h is category;  it  is prim arily classified under Decision Sciences.
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The differences between  the JCR and  t he SCI m ago list s are further  em phasized  when  we consider  t he ranked  list s.  We ranked  t he SCI m ago list  according  t o cites

per  docum ent  ( 2  years) ,  which  is supposed  t o be t he equivalent  of  t he im pact  factor  ( see SCI m ago, 2009) .  Now  JASI ST is ranked  fift h  as opposed  to 13th  on  the

JCR list  for 2007, but  t he quest ion is fift h  or  t h irt eenth  out  of  what? Journals rankings are oft en  used as proxies for j ournal qualit y  by  decision m akers and we have

to m ake sure t hat  t hey are aware of t he m eaning of such rankings. Of course cit at ion count s are also dependent  on t he citat ion database, as an exam ple, JCR report s

a 2007 im pact  factor  of  1.436  for  JASI ST and 1.472  for  Scientom et rics ( ranked 12th)  as opposed t o 1.77  for  JASI ST and 1.76  for  Scientom et rics ( ranked 7th) .  The

issue of the sources of data used for com put ing t he h- index was discussed in (Bar- I lan, 2008) .

Google Scholar

A lot  has been writ t en  on  Google Scholar,  som e write rat her  negat ively  about  it  and  em phasize it s weaknesses (e.g.  Jacs�,  2008a & 2008b) ,  while ot hers praise it

( e.g. Harzing & Wal, 2008 & 2009)  and som e em phasize t he great  am ounts of t im e needed in  cleansing t he data (e.g. Meho & Yang, 2007, Bar- I lan, 2006) . Harzing

developed "Publish or Perish"  ( ht tp:/ / w w w .harzing.com / pop.htm ) , a very useful t ool for ret rieving data from  Google Scholar.

The m ajor weaknesses of Google Scholar besides t he need for extensive data cleansing are that :

1)  I t  is not  clear whether Google is com m it ted t o cont inue to m aint ain and develop Google Scholar � it  is st il l in beta four and a half years aft er is was

launched.

2)  I t  does not  disclose it s data sources, and t here is no clear list  of j ournals and proceedings that  are covered.

On t he posit ive side:

1)  I t  is free and quit e heavily used by st udent s and academ ics.

2)  Google Scholar is less sensit ive to t yping/ spelling errors than WOS or Scopus and m anages t o group together som e m isspelled it em s.

3)  I n m y experience it  indexes new m aterial relat ively fast .

4)  I t  also covers areas not  well- covered by WOS or Scopus ( Walt ers, 2007) .

As an  exam ple of  a problem at ic ret rieval  t hat  could  be probably  easily  corrected  by Google,  consider  the query  ' j ournal  citat ion  " im pact  factor" '  ( im pact  factor  as a

phrase) ,  l im it ed  t o the year  2000. Google Scholar  (GS)  report ed  4,820  result s for  t h is query,  whereas WOS ret rieved  only  21  result s and  Scopus 25  result s for  the

sam e query in April 2009. I s Google Scholar's coverage so m uch greater? Let  us take a closer look at  t he first  result  page of Google Scholar ( see Figure 8) :

Fig 8 . Top result s of ' j ournal cit at ion " im pact  fact or" '  from  GS on April 1 3 , 2 0 0 9  w ith publicat ion year lim it ed t o 2 0 0 0 .

The t hird  result  looks very  int erest ing,  it  has been  cit ed  160  t im es � it  m ust  be highly  relevant  t o t he t opic!  I t  is not  easy  t o see how  'polym er  layered  sil icate

nanocom posit es'  are relat ed  t o im pact  factors,  but  it  is worth  t o t ry. Aft er clicking  on the result  and  searching for  " im pact  fact or" ,  the m ystery  is solved:  the search

term s appear  on  t he bot t om  right  of  t he page on  the side bar  ( see Figure 9)  of  every  journal  on  t he Wiley  I nt erscience Plat form  announcing  t he im pact  factor  of

som e of the Wiley j ournals in t he current  year, and has nothing to do with the specific art icle or t he year it  was published.

Fig 9 . The sidebar of t he page displaying t he abst ract  of 'Polym er layered silicat e nanocom posites' .

The query  was rerun  in  Septem ber 2009,  the num ber of  result s increased considerably  ( recall  t hat  t he query  is lim ited  t o publicat ions t hat  appeared  in  2000) ,  and

Google Scholar report ed about  15,500 result s t his t im e ( see Figure 10) .
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Fig 1 0 . Top result s of ' j ournal cit at ion " im pact  fact or" '  from  GS on Sept em ber 1 2 , 2 0 0 9  w it h publicat ion year lim it ed t o 2 0 0 0 .

Again,  the second  result  looks suspicious.  What  is m ore interest ing  is  t hat  when  clicking  on  the result ,  t he phrase " im pact  factor"  does not  appear  on  t he page

anym ore. I n  t he snippet  we see t hat  t he im pact  factor of the j ournal is 3.529. This is indeed the j ournal's 2007 im pact  factor;  it s 2008 im pact  factor is 3.821. Wiley

rem oved the sidebar  displaying  the 2007  im pact  factor  and  has not  replaced  it  by  a new  banner wit h  t he 2008 im pact  factor  as of Septem ber 2008.  I t  seem s that

GS has indexed t he page som e t im e during 2008 or early 2009 and has not  revisit ed t he page since.

On  the other  hand,  in  a previous paper  (Bar- I lan,  2008)  I  m ent ioned  that  Alm ind  & I ngwersen's  highly  cit ed  paper  on  " I nform et ric analyses on  t he World  Wide

Web" , was incorrect ly  at t ributed t o D. Copenhagen. This problem  has been corrected since, showing again t hat  t he data sources are dynam ic and are changing over

t im e.

A m ajor  lim itat ion  of  Google Scholar  for  inform et ric data collect ion  is t hat  it  does not  ret rieve m ore t han  1,000  result s even  if  it  reports to have found  say  4,820

result s like in  t he above case.  I n  inform et ric research  we oft en  use large datasets,  thus if  we want  t o consider  using  Google Scholar  as a data source,  t his problem

has t o be solved.

When  crit icizing  Google Scholar,  one has t o t ake int o account  t hat  it  is not  m eant  t o be an  inform et ric data collect ion  tool.  I t s goal  is to provide "a sim ple way  t o

broadly  search for scholarly  lit erature" , while aim ing " t o sort  art icles t he way researchers do" . Google Scholar is very confident  and  announces:  " [ t ] he m ost  relevant

result s will always appear on t he first  page."  ( Google, 2009) .

Conclusions

I n  t his paper I  t r ied to dem onst rate som e lim it at ions and short com ings of frequent ly  used inform et ric dat a sources. The dat a and the data collect ion t ools change all

t he t im e, and  the exam ples in  th is paper m ight  not  be valid  in  t he future.  The exam ples are not  im port ant ;  t he m ajor  point  is that  when conduct ing an inform et ric

st udy, we should t horoughly check whether t he data collect ion process works as planned and whether the collected data are valid for the purposes of the research.

I t  should  also be em phasized t hat  som e system s in  som e cases do ret rospect ive conversion, but  t h is is not  always t he case. Thus it  is not  enough t o check  current

records, but  if  t he older records are also part  of t he dataset  under considerat ion, one should be aware t hat  t here m ay be changes in t he features/ indexing within the

dataset .

Note

1  A prelim inary version  of  th is paper  was a keynote presentat ion at   t he 12th  I nt ernat ional  Conference on  Scientom et rics and  I nform et rics,  in  Rio de Janeiro in  July

2009.
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