Google Scholar duped and deduped –  the aura of “robometrics”.
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The developers of Google Scholar (GS) can proudly claim that “Now We Are Six”. The database has indeed grown significantly since its launch in late 2004. Although no one can even roughly estimate its size (and Google Inc. remains secretive about all aspects of the database content), it is obvious from test searches by author name,  journal title or any topical terms that it retrieves  more records than the two largest multidisciplinary scholarly databases, Web of Science (WoS) and Scopus  with nearly 50 million and 44 million records respectively. 

One of the reasons for  the extra large size of GS is the fact that it covers many huge  repositories of (mostly scholarly) digital materials  that are not part of the source base of WoS and Scopus. The source base of GS also includes institutional repositories and the web sites of individual researchers. This may be good, but this extension of the source base may also make GS vulnerable to content spam and citation spam (the equivalent of link spam) as was very recently tested and illustrated by researchers. They proved how simply GS can be duped by real but manipulated documents  and reference lists, as well as  by fake documents and references. 
All these came on top of the very large scale, self-inflicted duping by GS itself: the misattribution of literally millions of documents and cited references by Google Scholar’s  own exceptionally dim parser. For fairness, the results of re-running the earlier test queries  in mid-November, 2010 suggest that the parser software smartened up, but it still has a long way to reach maturity for using Google Scholar as a source for computing  plausible bibliometric, scientometric and informetric indicators in the evaluation of research quantity and quality. 
In many cases the data reported  by  Google Scholar has  been good only for “robometrics”, the assembly-line, robotic  production of indicators for evaluating a large number of researchers using  third-party utility programs and browser add-ons for GS to compute a variety of indicators and to present the search results in a far better, compact, re-sortable, exportable  format and layout – features  that Google Scholar has never offered. This may be  changing as finally the developers of Google Scholar seem to try “deduping” the database (although not  in the de-duplication sense of the word),  and make its parser more intelligent.  
Duping  Google Scholar

Two researchers from Germany, currently visiting scholars of the School of Information of the University of California at Berkeley (Jöran Beel and Bela Gipp), have been testing various software features of GS, including its ranking algorithm, the influence  of the frequency, and position of the query terms in the matching documents, the presence of illustrations, the age of the documents, and the number of citations the papers purportedly received [Beel and Gipp, 2009a, b, c, d]. Such tests  can help to discover if there is at least a method to the madness that are apparent when looking at the author names, and rank positions of many papers in the GS result lists and especially in the far better structured GS-based utilities  (that will be discussed in a separate paper).  

In their latest publication  the researchers report about an unusual but interesting test method [Beel and Gipp, 2010]. They created non-sense documents with a mix of  using the SciGen program, developed at the Massachusetts Institute of Technology as a spoof and a tool to automatically generate manuscripts full of computer science buzzwords in syntactically correct, but semantically worthless paragraphs. 
The authors  added invisible  words to the first page of one of their conference papers (using the well-known white letter on white screen/paper technique),and  modified the content and bibliography of some of their already published papers, then posted them on the Web to see if GS would bite, would improve their rank position, and increase the number of citations that the targeted papers received, and the number of papers published by the authors. 
Google Scholar did bite. As the authors report  GS  “did index the PDFs with invisible text. Moreover [it] did count references that were added to a modified version of an already published article. Citation counts and rankings of the cited articles increased”. This test proved how easy it is to spam and dupe Google Scholar, and further experiments with the SciGen generated documents, and ones that include advertisements would be also indexed by GS. You can bet the farm on a positive answer to this question.        
Another researcher from the University of Grenoble, Cyril Labbé, came up with  a similar idea. . He also used the SciGen software to generate 100 papers by an author named Ike Antkare - each of them citing all the other fake papers by Antkare (Labbé, 2010). 
He  added a Web page with bibliographic data and abstracts as well as link to the PDF file of the fake papers, then waited to see if and when GS would bite. It took two months, but GS found these fake documents at the author’s  site, at a repository of about 30 million scientific papers in Switzerland <http://en.scientificcommons.org>,  and at the CiteSeer repository of computer science related documents. GS  then  swallowed these fake documents hook, line and sinker, and happily (albeit not completely) counted the citations. Almost overnight, Ike Antkare reached the second highest h-index within the discipline of computer science, garnering 9,626 citations - in less than a year. 
Labbé’s is right noting that “At this point in time, tools computing individual researcher performance indices using Google Scholar are not reliable. It is worth noting that this distortion could have been easily achieved using names of real people, thus fostering or rather discrediting them”.  

Of course, this unreliability of the reported number of papers and citations by GS causes distortion also for research groups, departments, institutions and journals. Very importantly, such new fraudulent practices by scientists broaden the  spectrum of negative consequences on science in general and implicitly on bibliometrics, scientometrics and informetrics as was indicated in earlier papers (Campanario, 2000, Cronin, 2001, Garfield, 1987).

As Wolfgang Glänzel points it out  “Performance measurement provided by bibliometrics, to some extent, contributed to spreading a certain ‘champions’ league mentality among scientists and helped make gray literature “socially acceptable” in the scientific community, … and the web, in particular, facilitated the application of unethical practices. The mass of semi-official repositories, the flood of unreviewed documents might form a … temptation … to leave the straight and narrow path of good academic practice”.  [Glänzel, 2010].  
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Figure 1. Excerpt from the result list of Google Scholar  for fake documents and references
The source base of GS              

Ever since its launch in 2004, I have been using GS for its wide source base, the full text search option, and the swift access to full text articles in pre-print and final format (directly or through the university). 
The dark side of Google Scholar’s  impressively large result sets for test queries is that often they include a huge proportion of bad fat as the oversized and cheap stakes do. Other parts of its result lists often turn out to be –in lack of better adjective- synthetic meat, and very large portions should have been shelved in  the  pet food section rather  than counted in the equivalent of Class AA meat inventory of  “robometric” reports produced automatically by software utilities from GS’s search results. 
GS undoubtedly has the broadest source base, but it is still the most enigmatic database. It does not provide any details about the sources it uses, the number of records collected, the number of journals, conference proceedings, conference papers, books, book series, master theses, doctoral dissertations, bibliographies, patents, court opinions, PowerPoint files of presentations and their subject coverage. 
Neither is there any indication of the time-span of its coverage (let alone of individual sources), its update frequency, record correction practice. All these are made readily available in most databases, including the open access databases, such as PubMed Central. 
A few of these  can be roughly estimated by special queries in Google Scholar, which I call forensic searching, but the results are unreliable and often non-reproducible a few hours later. Samples can be gathered but these can be very distorted because of the large scale of missing or obviously wrong data. 

GS will  report for most authors much higher number of publications than any other search engines, and many more than the author would know of having authored The reason for this is that GS lumps together the records for publications and the citations to publications (Jacso, 2009b). So do the utility programs for GS, which produce  higher publication scores for individuals, groups, departments, entire colleges, institutions and journals, often painting a very distorted picture about their productivity. It also has an effect on the citation-based indicators, citations per paper, per year, the h-index and the other, derivative indexes.  Suffice it say here that users counting on data produced from Google Scholar’s counts can be much surprised when learning what is behind the numbers reported 
The software of GS 
While the size of GS kept growing at an impressive rate, the intellectual growth, of GS, the software,  is  retarded as  indicated by a follow-up study on my earlier tests of GS -  after correcting and removing many of the earlier reported,  very large scale errors in identifying the real authors, real publication years, real sources and real citations in  millions of papers (Jacso, 2009a, Jacso 2010)..  The software still can’t collect data, or do  Boolean operations correctly, neither to identify data elements appropriately, count well, organize, sort and present the results in an easy to interpret  format. Journal and author names can’t be browsed.
More importantly, I have been highly skeptical and very critical about the dubious hit counts, deflated, inflated and phantom citation counts of GS from the beginning (Jacso, 2006a, 2006b, 2008a). This is not surprising after finding very large scale absurdities. Even a few casual searches would have alerted the GS developers that there is something very wrong with the parser. It took another critical paper [Jacso, 2008b] to indicate the extent and volume of obviously misattributed authors such as “F Password” (created from the Forgot Password? menu option with 102,000 hits, and nearly a million records)  just for the “family name” Password alone as author. In the best case these phantom authors  merely became putative authors, in the worst case the real authors were replaced by the GS parser,  robbed of their publications, and citations, big way.

Adding a few million items from Google Book Search more than a year ago, did not improve GS, because those items have their own very serious problems with correctly identifying essential bibliographic data elements, making it a “disaster for scholars” to quote  the subtitle of the review of Google Book Search by a prominent professor [Numberg, 2009]

A year ago,  after finding results stranger than usual from The Lancet through GS, I did some forensic searching to explore the volume of the absurd author names produced by the GS parser, fabricating  putative and phantom authors from the menu options of the digital archive of The Lancet, and making the real authors ghost authors and/or lost authors [Jacso, 2009a]. Based on the first finding I extended the probing to the complete GS database. It proved that the most popular phantom authors with different first and middle initial(s) had such last names as Policy (105,000),  Design (74,000) Subscribe (73,400), Assessment (45,900), Evaluation (43,900), Therapy (49,500),  Methods (42,300), and many other phantom authors fabricated by Google Scholar. In a  few dozen of these records the name is legitimate, as the search word is part of an author group or corporate entity but for hundreds of thousand others they were generated from section headings of papers. None of them came close to the presumably most productive author(s) with the family name Password 
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Figure 2. The presumably most productive phantom author has disappeared from GS

The good news is that the mid-November, 2010 follow-up checks found no records for the worst offenders, and many of the others had an order of magnitude fewer records and citations attributed to them.

It is still bothersome that there are too many authors named Design (25,700), Results (2,720), Interventions, Abnormalities (493),  Headache (336) to name a few. In spite of what is shown in the figure below, I think it is  possible that the leopard can change it spots in response to  appropriate interventions and conclusions from 6 years of experience. 
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Figure 3. Many records still have obviously incorrect author name even after the improved parsing

Freely available, appealingly designed  special utility software and browser add-on programs for Google Scholar often make it the preferred resource to produce research performance indicators for individuals, groups, departments, colleges, and entire institutions, often in an assembly-line style. However,  they can’t improve the incorrect raw data supplied by Google Scholar, and actually often hide telling signs of problems.  As free services, they are getting used more and more widely for producing  bibliometric and scientometric measures even though their underlying resource, the Google Scholar database does not meet the  basic criteria of scholarliness, and transparency expected from a source even if it is free.  

The best move from GS would be to realize that the existing metadata created by competent human indexers, catalogers, librarians and other information professionals  for tens of millions of scholarly documents is far superior to the parser’s results. These readily available good metadata should be harvested, and the GS parsers   should be restricted to those scholarly documents  that don’t have metadata, and indeed, only a smart parser could  create acceptable metadata without excessive expenses. .  In the rush to rank and rate everything and everyone from Wall Street to Main Street, from Sunset Boulevard to Academic Boulevard, it is essential that the academic community does not settle for a still seriously flawed product from the perspective of the growing need for plausible metrics-based evaluation of researchers.       
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