Calculating  the h-index and other bibliometric and scientometric indicators from Google Scholar with the Publish or Perish software
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The Publish or Perish (PoP) software offers a swift and elegant tool to provide the essential output features that Google Scholar does not have, and generates 18 bibliometric and scientometric indicators from the result set produced by Google Scholar. PoP allows the user to edit the result lists presented in a compact, efficient grid-format. It facilitates the identification and removal of duplicate entries by offering dynamic sorting of the set by 8 metadata elements, un-checking items, and instant recalculation of  the indicators. PoP has a variety of export options and formats, including the comma separated value (CSV) file format widely used for exporting/importing records to and from many spreadsheet and database programs.  

It is also an excellent resource to gauge or estimate the scale  of some of the  errors of commission and errors of omission in the result sets of Google Scholar, beyond the duplicates. However, even after editing and refining the result sets,  these indicators cannot be taken at face value, because they come directly from the very often erroneous and/or dubious publication counts, citation counts and publication years reported by Google Scholar, which are then used  for computing the various indicators. It adds to this problem, that PoP does not show the distinction between the master records and the citation records (identified by the [citation] prefix in Google Scholar), and often pumps up the publication count  significantly.
Some changes are recommended to enhance this useful utility, by allowing users to clean and edit the erroneous entries in the result set, and then back-load it  to PoP for a re-run, and for the recalculation of the indicators.    It is also suggested to offer the option to upload into POP  the result list produced in CSV format from Web of Science and Scopus which have much more reliable and reproducible data than Google Scholar. 
BACKGROUND

After the launch of Google Scholar, quite a number of rather simple utilities were made available free of charge on the Web to calculate the h-index (Hirsch, 2005) from results reported by Google Scholar. Hirsch developed his idea, and presented his samples  using the Web of Science database. Some of the most experienced, influential and productive scientometricians endorsed the concept behind the h-index,  suggested several variants based on it, and ran test samples producing and comparing the original h-index and its variants for researchers of different status, in different disciplines, as well as for journals, institutions and countries. 
Web of Science, then a year later, Scopus also added the h-index to the  bibliometric and scientometric indicators in their service. Google Scholar never did. The first utilities, such as ScHolar Index, Quadrant, H-View Visualizer were limited to calculating the h-index only. Most of them became inoperational because of changes in the output format of the results of Google Scholar, or being blocked by Google, or were just abandoned. 
The PoP software is in quite a different league for reasons to be discussed below. However, there are two utility services which deserve praise: CleanPoP (Baneyx, 2008) to clean the results of PoP, and CIDS (Couto, 2009) that can calculate the h-index from Google Scholar data - with and without self-citations. These two offer such unique and promising services that they deserve their own review in a forthcoming issue.  
There are more and more scientists and administrators who use the free Google Scholar service for creating h-lists and ranking tables for in-house use (i.e. without publishing it in journals where they go through a review process), to gauge the publishing productivity and impact of individuals, departments, and institutions, and to compare the reported counts of the databases used.  Not all of them may  be skilled enough searchers and/or familiar enough with the different scope and source coverage of the cited reference enhanced databases, and especially with the serious software problems of Google Scholar in citation matching and parsing metadata in crawling web sites (Jacso, 2008a). Many more are familiar with the limitations of Web of Science and Scopus, as these systems are transparent and thus have been critiqued much more intensely than Google Scholar which lacks the necessary transparency in some matters, such as the size of the database, the types of sources, or the list of journals covered, These are readily available for Web of Science and Scopus and can be reliably determined by a skilled searcher. 
The plausibility of using Scopus, Web of Science and Google Scholar  has been discussed and illustrated  in a series of  journal articles (Jacso, 2008b, 2008c, 2008d, and 2008e), and at many conferences and workshops. Most of these are available also on the Web, and there are many  others posted only on the Web for reason of lack of space in print publications, such as the excerpts at  www.jacso.info/h-gs  and www.jacso.info/gs-anz.  

Some researchers heeded the warnings about the limitations of the databases, others keep ignoring them, sticking their heads in the sand. Psychologically, this is somewhat understandable in cases when the researchers who produced various ranking lists and scientometric indicator-sets for authors and journals before the voluminous errors were fixed, may feel the need to deny or belittle the effect of these large scale errors.  

To the credit of Google Scholar, some of the most obvious  errors -that I used for illustrating the scale and severity of the problems- were corrected, so they cannot be reproduced now. Learning from the denial after clean-up attitude, I started to save some of the screenshots and entire Web pages that serve as evidence, and as a lesson for those who play down the significance of Google Scholar’s gross incompetence in identifying correctly authors, journal names, and publication  years for millions of records that were reported for my sample test queries. 
For example, the errors shown below have been  caused by the primitive parsers of Google Scholar which took menu options, section headings, journal name logos for author names, and added  them as ghost authors to records of millions of scholarly publications.  In most cases they also replaced the real authors and deprived them of both publication counts and citation counts. The ones shown below are just for some of the most obviously unlikely author names. 
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Figure 1. One of the symptoms of the undereducated  parser module of Google Scholar
The number of records with obviously absurd author names  kept growing. When corroborating my high numbers for author names a few months later,  Bar-Ilan [2008a] found 689,000 records for the author: I Introduction. Then Google Scholar developers took care of some of names that I used in my tests.  Unfortunately, many errors of similar magnitude remained even after the clean-ups (as of mid-September, there were still 16,900 items authored by V Cart from the menu option View Cart), and new ones are being generated. These will be discussed  in the upcoming review of Google Scholar, but it is  crucial to bring them up when discussing the PoP software, as it relies on Google Scholar entirely for its base data (number of publications, citations, and publishing year time span). The errors in these effect most  of the other 15 scientometric  indicators calculated from the base bibliometric indicators.   

The PoP software

The Pop software has been developed and copyrighted by the Melboune-based Tarma Research Software Pty Ltd. The software is made freely available for  Windows and Linux platforms from Professor Anne Wil Harzing’s  very well designed, content-rich web site at http://www.harzing.com/pop.htm.  The site  also includes several white papers about the h-index and Google Scholar that are relevant for this topic (Harzing, 2008a, 2008b, and 2009). Apparently, Harzing   must have been also the one who initiated and guided  the development of the PoP  software. 
As opposed to many of the other, far less capable utility programs that have been designed to generate the h-index from Google Scholar search results through their server, PoP runs on your computer. The software warns the user that it may take 2 minutes to generate the splendidly compact result list, and the table of the 18 scientometric indicators, but in practice it rarely took more than a minute to see the results to pop up. 
The software  was launched  in 2006 (the copyright statement is 1990-2009, but it was probably taken from the copyright screen of the other products of Tarma Software, as Google Scholar itself was launched only in the Fall of 2004).  

For this evaluation, the most current version of PoP was used, the one  which was released in July, 2009 . PoP has been  regularly enhanced by new indicators, and functions. These are entered in a What’s new log. Whenever the slightest formatting change is made in the output of Google Scholar, PoP  has to make changes in its importing module, and the users need to install the new version. Even that process is well managed.  Preceding the  last update, PoP needed to be modified 4 times for minor changes in Google Scholar’s poor output format. PoP shows what output features and options a 21st century free software can offer for the same data.  

As PoP  relies on Google Scholar’s result,  when the latter  delivers wrong information, PoP does, too. However, it offers ways to make it easier to discover some of the wrong information, and even remove erroneous records as discussed below. 

PoP’s main features

The software has many very well designed features, and the interface is particularly smart and elegant – not in the strained,  haute couture elegance sense, but in the light, quotidian one. Beyond this paragraph, only the features relevant for scientometric purposes are discussed. 

The result list or the chosen subsets can be downloaded/exported in a variety of the most common bibliography formats, such as BibTex, EndNote and RIS, as well as in a comma separated values (CSV) file format for importing into many spreadsheet and databases management software for further processing. This export option is a godsend for bibliometric/scientometric analysis. 
The indicators and other statistics of the result set can be copied and pasted with or without the result list. Items with zero citations can be selected by the press of a button. Individual items can be selected or deselected by highlighting them then using the check/uncheck  selection buttons. 

Results can be cashed for 60 days. (Longer period may be specified, but it seems to revert to 60 days). Caching is important because the results are displayed from the cache rather than sending it to Google Scholar. It is not merely a usual history log for the query with just the query and its hit counts (not offered by Google Scholar). It is  also a good tool to look up what were the results of earlier queries. It is a perfect tool for those who repeat queries, or want to look back how the results may have changed between repeat runs of the query. Using the cache also reduces  the chance of being blocked by Google Scholar. The help file is exemplary in content and currency. The only feature of the interface that could be done better  is to let the users hide the leftmost 2-inch pane (intentionally not shown on my screenhots)  in order to release more space for the precious result grids  

The many bibliometric and scientometric indicators are the crown jewels of the software, of course, but they can shine only if the basic indicators of the original search results set (publication count, citation count, publication year, number of authors) are scrubbed clean with help from PoP. This could be made far more efficient if PoP would make use of the [citation] prefix in the search results produced by Google Scholar, rather than hide it. This change is essential in order  to distinguish  the master records from the citation records, and to come up with more realistic publication count – as discussed below. 

Multiple sort options   

The most essential output feature of  PoP from the perspective of determining the h-index and its variant indicators is that PoP  assigns to the items their original rank position)  in the result list of Google Scholar, and correctly sorts the results by decreasing citedness. The latter is an essential precondition for visually  spotting the h-index by scrolling down  the list until the citation count of the next item becomes  lower than its position number. Google Scholar does not do either. PoP does both very well. 

This feature alone highlights well  Google Scholar’s odd sorting of the records. It defies even the simplest  logic  how  items that are cited 6,8,9,16 times  in the rank order positions of Google Scholar, can mingle with the ones never cited (yet). One can’t help wondering how could Webster’s paper with 16 citations land  almost at the bottom of the list of the 624 papers purportedly retrieved by Google Scholar from Online Information Review, and passed on to PoP. 
It is certainly not the relative (per year) citedness of the non-cited or the barely cited papers.   Without PoP, even the first step for determining the h-index would be a  very time consuming and  low-brow task. PoP presents the results in decreasing citedness order by default, but any of the data elements can be used for instant re-sorting of the set. The figure shows only part of the two screenshots which were juxtaposed here for reason of space. 
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Figure 2. The illogical rank position of items in the results list of Google Scholar can be overridden by the correct citedness frequency sorting option in PoP

Sorting by a variety of elements also helps in identifying the most distorting type of duplicates. I refer to these as double whammy duplicates, because master records for the same paper appear twice with the very same citation counts, doubling both. Although this is   good for the authors, their institutions, the journals, and the publishers in boosting both the  publication counts and the citation counts, one of the pairs shown below from the various Transactions and   Proceedings of the Royal Society, must be removed. 
In the original search result they didn’t line up adjacent to each other (they should have- by any decent sorting/relevance ranking algorithm). In Google Scholar there is no option for eliminating items from the list. Sorting by citation counts or title or authors, PoP aligns them adjacent, so they appear cheek to cheek,  ready to march by the Queen. One of the double whammy duplicates can be also removed in PoP. 
In this case, half of the 1,000 hits (the maximum number that Google Scholar presents) would have needed removal. After  I presented this example, Google Scholar fixed the problem, but these types of double whammy duplicates are still present in the database.    
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Figure 3. Double counted papers and citations sorted by title in PoP are scattered 21 positions apart in the original Google Search results list.
Lumping master and citation records

The double whammy  duplicates differ from the more common situation when there is typically one master record and several citation records for the same paper. This issue is handled by Scopus, Web of Science, CSA, and many other systems dealing with cited reference enhanced records, by keeping  a master file and a file of cited references. 

When a  reference matches exactly a master record, the citation gets attributed to the matching master record, increasing its citation counts. Many of the references have one or more errors that prevent the citation to be attributed to the master record. I refer to these as stray references. 

There are also perfectly correct references that do not have a matching master record, simply because the journal, the particular volume or issue was not processed, or the item was mistakenly skipped in the process, i.e. no master record was created.  I refer to these as orphan references. 

In Google Scholar the master and citation records are not kept separately. They are interfiled, i.e. both are presented in the result list. Usually they are scattered. Google Scholar clearly marks the records which are citation records by the prefix [citation]. However, both the master record and the records that cite it are counted  when reporting the total number of publications matching the query. This obviously gives a huge advantage to Google Scholar when the total records of publications of an author are compared to those reported by WoS and/or Scopus. 
There is no way to exclude the records marked with the [citation] prefix because it is not searchable as a term in a Boolean NOT operation. Prefixes are also used to distinguish the sub-types of master records, or the genre of the document, such as [Word], [PDF], [Book]).  However, the prefixes are not shown in PoP but only in the original search. 

The figure below shows the scale of distortion for a single publication that has three master records (the first two and the last one, which is a  master record for the same book with a series title) and seven citation records in Google Scholar. The first two are for the same edition of the same book , and appear twice because one has a subtitle, the other one does not, and the same publisher name appears differently. The book review about Harzing’s book could not be verified, but it is safe to assume that it is by some other author, and should not be credited to the publication count of the author of the book reviewed. In both Google Scholar and PoP these appear and are counted as 10 publications – instead of one. For fairness the ratio of duplicity is not always 1:10. 
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Figure 4. Excerpt from Google Scholar results page for a single work indicating record type prefixes
In this regard PoP dos not help. On the contrary, it makes the handling of the citation records more difficult by not showing the [citation] prefixes. When the search is made for  authors with hundreds of publications these records are, of course,  widely scattered, and not even PoP’s good sorting options can help  because only title sort can be used given the fact that initials are the lead characters for the sort key, and the author name variants are staggering even in a small set (AW Harzing, AWK Harzing, H Anne-Wil, HAW Kathe). 
Other data elements (publication year, publication, publisher) would be of no use for sorting, as they are often wrong or missing, so the 10 records  for this single work would remain widely scattered after sorting in the entire list of the author’s work. The most important implication is that the number of publications gets highly inflated, and so are the relative indicators (papers per author, publications per year, cites per paper), except when they are highly deflated. 
This can have a grave  effect on all the indicators, especially if the compilers of publishing statistics, ranking lists of authors, and journals, and various comparison reports contrast the publication counts reported by  Google Scholar, Scopus and Web of Science, just based on  the indicator set values of PoP, without even re-sorting and browsing the result list, let alone editing, and removing duplicates and citation records when computing  the simplest indicator: the publication count.  None of the cited reference enhanced databases are perfect, but cleaning up, and consolidating records is far the most time consuming in Google Scholar (Meho and Yang, 2007) even with the help of PoP. This problem must be addressed by PoP in order to make the other, potentially very useful indicators valid.  
The number of citations is another matter. They are also inflated but this is purely Google Scholar’s miscalculation, and PoP can’t help it, so this is to be discussed in the forthcoming Google Scholar review. 
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Figure 5. Excerpt from PoP’s output for a single work without distinguishing master and citation records 

The  inflationary publication counts are unfair for database comparisons. More and more researchers publish such data, i.e. the number of publications for an author or a journal from Google Scholar versus Scopus - without explaining if the stray and orphan references were also counted from the separate file from Scopus, which was exactly created to store stray and orphan references. If  the data are taken  just from the summary table of scientometrics indicators on an as-is basis it is a significant misrepresentation of the publication count. Sorting and browsing the POP result list, and  the Google Scholar result list would shed light to the problem, and could alert the researchers to adjust the numbers, but it is unlikely to happen.   

These inflated publication counts  backfire when it comes to other indicators, such as citations/papers. They also scatter the citations accrued by the researchers’ most promising papers and slow the raise of the authors’ h-index, which is becoming increasingly important in getting hired, tenured, promoted, or in receiving  grants. 

A mini case study

I use Anne Wil Harzing’s  as a model also for a mini  case study, as she is the one (along with the talented programmer[s] of Tarma Software)  who could bring out more from the result list of Google Scholar by adding a few smart  functions to alleviate some of the problems. 

Harzing  is widely published and widely cited. Her curriculum vitae posted on the Web is kept very current and  well organized that facilitates the verification of the results presented by PoP. As of early September, 2009, her bibliography  << http://www.harzing.com/publist.htm >>  included 190 publications (books, book chapters, conference presentations, white papers , web-only documents, etc). Time-wise it is also comprehensive, including her  bachelor thesis from 1987 and  papers yet in the review phase.

Searching by her last name alone brings up 195 publications and 1,838 citations << www.jacso.info/harzing >>. There are only 3 records for other authors with the same last name but different initial(s), and with very few citations. This strongly suggests that Google Scholar has complete coverage of Harzing’s  entire ouvre. This is not so.  

What is not reported, and not even hinted at in the PoP list, is the fact that 124 (64%) of the 195 items for author Harzing in Google Scholar are citation records, and only the remaining 71 records are master records, potentially reflecting publications. As was shown earlier for one of her books this is not the case. 

Harzing’s  citedness per paper indicator  is lower than it should be. This is caused by the fact that many of the stray/orphan  references (20% of the total references)   are not credited to the 71  master records but scattered across the 124 stray/orphan  reference records, and some duplicate/triplicate, slightly different versions of master records. 
Leading the stray references  home (i.e. attaching them  to their respective master records) could increase Harzing’s h-index. The ones to be credited to the h-index core articles cannot improve the h-index as they don’t matter for papers already cited at or above the h-index,  but certainly can increase the g-index and some of the other derivative scientometric indicators. 

The validity of the citation counts is another question, but PoP cannot help in that, so that issue will be discussed in the forthcoming review of Google Scholar. Suffice it to say here that some quick check on a small subset already illustrated that Google Scholar reports obviously phantom citations that do not appear in the purportedly citing document. In this regard, PoP is at the mercy of Google Scholar.  

There are many rank lists published in journals and web sites, but beyond listing the publication and citation counts,  the h-index and some of its variants along with traditional statistical measures,  very few of them provide the context by reporting about the handling of the above mentioned problems in Google Scholar and PoP. It would be enlightening for those who engage in creating the league lists to read  the few papers that provide background information, explanations, and/or warnings for data interpretations (Cronin and Meho, 2006, Meho and Yang, 2007,Oppenheim, 2007, Bar-Ilan, 2008a and 2008b, Meho and Rogers, 2008,  Sanderson, 2008, Neuhaus and Daniel, 2009)
Editing and back-loading records

As was mentioned earlier, the entries with 0 citations (there are 40 in the result list for Harzing) can be removed by the click of a button, and false positives can be unchecked. What would be needed (beyond retaining the [citation] prefix, or a single letter special character) is the option to let the users edit the records that were downloaded in CSV format, and imported into an Excel or Access file. 
In the exported working file, the citation counts credited by Google Scholar to the stray records could be added to the master records by the user, followed by the removal of the stray records. The orphan records could be made into proxy master records which would accrue the respective citations. The erroneous  or inconsistent titles, author names, journal names, and publication years could also be corrected/consolidated  by the users.  
After this process, the edited file could be back-loaded to PoP through a new menu option/button (such as Import), to re-calculate some of the very informative indicators. Once again, miscalculated citation counts remain a problem if users are not willing or able to verify them in the citing documents which are often available only for subscribers of the citing journal, whereas in both Scopus and Web of Science, the reference list can be consulted in alphabetical order. Even for willing and able researchers this a tedious process. 
The same procedure could be used for importing search results downloaded in CSV format from Scopus and Web of Science. Data elements that are not part of PoP, but may appear in WoS or Scopus records could be lumped into a Note field, or ignored, as they are not relevant from the perspective of the scientometric indicators.

Such  enhancements would make not only the output from Google Scholar and PoP  more reliable and fair, but would also offer an ideal tool for the very tedious task of comparing results generated from Google Scholar, Scopus and Web of Science. 

After the investments of developing such an attractive and user friendly system as PoP, enhancing it for a new version (perhaps PoP+), would be a relatively easy task for the developers, would bring in many new users, and higher credibility for the bibliometric and scientometric indicators derived from cleaned up and consolidated Google Scholar results.  
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