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There are two types of errors that may distort the results of any searches: errors of commission and errors of omission. I deal here only with the latter although errors of commission, such as misspelled or inconsistently spelled names of countries and other data elements, also may reduce the  search result significantly. At least they are visible, while errors of omission – by definition – are not, because data are just not there, i.e. are absent.

 Savvy searchers sometimes explore the rate of errors of omission by using unusual search techniques [Jacso, 1993]. Otherwise they would waste  time and money in limiting their searches by subject areas, classification code, language, or document type which are missing from a very large number of records. For example, those who want to limit their topical search by document type in the GeoArchive database should be aware of the fact that in 91% of the records the document type is not provided. There is not a word about this in the help file. Neither is in the documentation of the NTIS database, where the omission rate of the document type and language field is also a hindrance to effective searching 
[image: image1.png]Search History

Show Database Details for:
58 GeoArchive + [ euesteec] §

Search History

Database D

Set [Term Searched | Items

S1|UD=? 2389929 | I
s2[LA=? 1709325 | I
$3 [DT=? 639673

'6:NTIS - National Technical Information Service ~





Figure 1. Very large proportion of omitted data elements
Background 
I started to explore the errors of omission nearly more than  fifteen years ago [Jacso, 1994], then extended the topic [Jacso, 1997], and even published a book, [Jacso, 2001], half of which is devoted to content quality problems of databases.   Still, I see as a peer reviewer of manuscripts and as a plain reader of many published papers that do not  consider these problems when producing statistics about their search results. I have spent a lot of time and ink on advising librarians about the errors of omission.  However, much more is needed, especially in light of the surge in  the number of papers  comparing search results for bibliometric, scientometric and informetric purposes, calculating the productivity and impact of authors, journals, institutions and nations –without considering, let alone discussing the impact of errors of omission on the result. 
The consequences are more important for searches made primarily for bibliometric rather than for  bibliographic  purposes – to paraphrase shortly  what is substantially and very well explained by  [Hood and Wilson, 2003].   

In the December issue of this journal, the editor  addressed some of the implications of using bibliometric and scientometric indicators excessively and blindly [Gorman, 2008]. His frustration about the flawed rules of the journal ranking game is palpable  from the title “They can’t read, but they sure can count” –however  it still may be an understatement. Not only because the rules and interpretations are applied also in many cases to evaluating and ranking individuals, institutions and countries beyond journals, but also because I am not so sure that they can count - because as even the large scale errors of omission are apparently difficult to detect.

I have spent quite some time in using – and even creating, writing and talking about - bibliometric, scientometric and/or informetric searching, with an emphasis on the practical aspects the content and software of the databases that can be used for such purposes, as well as on the search strategies and technique.  So excuse the heavy self citation rate  [Jacso, 2005a, 2005b, 2006b, 2007a, 2007b, 2007c, 2008a, 2008b, 2008c, 2008d, 2008e, 2008f] but I don’t want to use this space too much for background.  
I am also very much aware of and learn from the best papers of other researchers  who discuss substantially the pragmatic issues and limitations of using databases for scientometric evaluations, and offer well-informed interpretations  [Bar-Ilan, 2008, 2007, Bornman, 2009a, 2009b, 2008, Cronin, 2006, Da Luz, 2008, De Moya-Anegon, 2007, Csajbok 2007, Dess, 2006, Fingerman, 2006, 2005, Gavel, 2008, Goodman, 2007, Leydesdorff, 2008, Meho, 2007a, 2007b, Neuhaus, 2008, 2006, Norris 2007, Pereira [2008, Rousseau, 2007, Van Raan, 2005, Vanclay, 2007, Whit, 2006, Yang, 2006].       I do use citation-enhanced databases extensively, not only for swiftly following the paths of the cited and citing references, but also for ranking my results by the citedness rate. However, in doing so I am more critical than a father to the boyfriend of his daughter at their first meeting, and don’t believe blindly in the numbers. I do follow the principle of  Linda Butler, who urges us to use a balanced approach of quantitative and qualitative information, be cognizant of the background and the context in assessments of research activities through the prism of publications and their citedness [Butler, 2008]

Soources and Searches
The main objective was to explore the extent of absence of data elements critical from the perspective of scientometric evaluation of the scientific productivity and impact of countries in terms of the most common indicators, such as the number of publications, the number of citations, the impact factor (the ratio of citations received to papers published), and the effect these may have on the h-index of countries,  in two of the most widely used citation enhanced databases. 

I use the Scopus database and  Thomson-Reuters’ (earlier known as ISI ) three citation databases (Science, Social Sciences and Arts & Humanities) , both as implemented on the Dialog Information Services (Thomson ISI databases), and on the Web of Knowledge platform, known as Web of Science (WoS). Scopus offers very sophisticated and appealingly fast and efficient search options to explore the database from a scientometric “auditing” perspective. WoS limits the search sets to 100,000 records, and does not offer certain essential search   features for this “auditing” purpose. Dialog makes available many of these in its implementation of the three citation indexes – except for but it still does not have the citation tracking and counting features. 
Google Scholar does not offer searching by country affiliations of authors. This may be good because as impressive as the service is for finding information (for free) about scientific information, it is as much unimpressive in reliable, reproducible, essential software capabilities for scientometric studies.   Some other citation enhanced databases include country names or codes as distinct data elements and do provide such search option by those, but they are too discipline-specific, and limited in size. 
Scopus is licensed as a single database with a coverage going back to 1823, whereas WoS can be licensed by the component databases and also by time period. My university, for example licenses all the three component databases – each of them back to 1980. On Dialog, it is the users’ ad hoc choice to access the component databases back to 1974 for Science (with minimal coverage of 1971-1973), to 1972 for Social Science, and to 1980 for Arts & Humanities.

The databases were searched to find out 

a) how many records they have for each year,  

b) how many of those have   cited references for each year

c) what percentage of the records have other essential or often used data elements used for bibliometric/scientometric evaluation

Scopus makes it very clear that only those records have cited references that were created for documents published since 1996. Actually, there are a little more than 7,000 cited reference enhanced records for publications that were issued before 1996. The records in the Thomson citation databases on the WoK and Dialog platforms have been enhanced by cited references from the beginning – that was the purpose of creating these databases.

Regarding the essential and often used set of data elements for scientometric purposes in general and for this phase of the research project,  the presence/absence rate  of country affiliation of the authors was the essential factor, and the broad subject category, document genre, the publication year and language  of the paper were useful and thus analyzed. For this phase the presence/absence of the name of the authors, their institutional affiliations and the title of the journals were not relevant. They are essential when the databases are used for assessing the scientific impact of authors, institutions and journals. The importance of the other data elements are discussed in the section on Findings. 
It is to be understood that records  are constantly added to the databases, and to a much lesser extent, they are  also changed or removed. Scopus makes these changes continuously available, so even in the course of a single but lengthy search session the counts may have changed – although only slightly. Thomson-Reuters databases are typically updated on a weekly basis for the public. After many trial auditing searches, the final searches were made in mid-January, 2009. Preliminary tests were conducted for various  time spans, and the most appropriate choice for the final tests was to choose Scopus in its entirety (covering 1823-2009), and matching it with the 1970-2009 subset of the Thomson databases (as available on Dialog). For comparison, the results for the 1980-2009 subset are also included as it is one of the most commonly licensed configuration with coverage of all the three components from 1980. It is noted that on Dialog the 1970-1973 period is not the same as on the Web of Science platform of WoS. 
It is also noted that on the average there is a redundancy rate of about 4% in the Thomson databases because the same records may be assigned to all the three component databases, such as a paper about information systems for searching music . In WoS, such duplicates  are automatically removed. Dialog also offers duplicate removal for the typical searches, but –understandably- not for the special searches that involve the handling of sets with more than 30 million records.       
Findings and Loosings 
The starting point for any database testing is to determine the number of records in the database for the time span(s) examined. From  the scientometric perspective, it is equally important to learn how many records have been enhanced by cited references. As shown in Table 1, the number of records for the 1970-2009 period in the Thomson databases  is the closest to the complete Scopus database. However, the difference between the number of records enhanced by cited references is huge.  There are twice as many in the Thomson 1970-2009 subset than  in the entire Scopus database, and this has much more significant impact on the scientometrics measures as may meet the eye, for a simple reason. 
The average number of cited references varies from (sub)disciplines to (sub)disciplines, from journal to journal, and paper to paper evn within the same issue of a journal, but statistics based on  data sets of more than 30 milion records have shown that the average is between 18-20 21 citations per master records. Therefore, in estimating the difference from a scientometric perspective the number of master records must be multiplied by a factor of 18-20. After all, it is this feature that makes these two databases so costly for the products, and so unique and expensive for the libraries. The 80% rate seems to be the realistic maximum, given the fact that even the utmostly scholarly journals have items that do not have cited references. 
Key data elements 
As for the absence of key data elements, there is no difference between the databases in the presence of publication year, all of them include this data for all the records. This is important when either or both of the publishing and the citing window must be specified  in a project. This may be the case when the publication activity, the visibility and the impact of a country is to be matched against –with an appropriately shifted window of  time frame-  the changes of the research funding policy.
The presence of language field is comparable between the Thomson and Scopus databases, but is to be noted that a 2% difference for  megadatabases of such size is not entirely negligible. This information can be especially important when the differences in productivity, visibility and impact of publications in two different languages are to be compared. This may be the case, for example,  in analyzing the English versus the French and/or bilingual publications of Canadian researchers. 
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Table 1. Summary table of the tests 

Document type is important for some scientometric projects where following  the classic journal impact factor calculation algorithm is expected. Some may wish to focus on “substantial”  scholarly documents, and filter out letters to the editor, reviews of books and other media, editorials and editorial materials. This is  an arguable method per se, and especially in light of the significant changes and inconsistent classification of source publications, but the question here is the rate of availability. 
In this regard there is a significant difference between the Thomson and Scopus databases. This is important to to know because using document types to filter the search results could exclude millions of wanted documents which do not have any document type information. The 9% omission rate is too high for scientometric purposes.
The rate of presence of the subject category field is  better in Scopus, even though the it has far fewer subject categories (27) than the Thomson databases (well over 200). Scopus now has 28 categories because it started to include a new one recently. It is called “undefined”.  This volunteered information is much appreciated (and is also used for document type lists in the search results displays).  I wish it were made also directly searchable. 

Actually, Scopus has many more categories beyond these top category ones but these are used in house for classifying journals, are  not displayed and cannot be searched. It would be very useful to change this because, for example, the closest category to library and information science is Social Science among the subject categories and Scopus does have a couple  more specific subcategories for LIS, such as Library and Information Sciences, Information systems, Informations Systems and Management . The same is true for many other top categories. 
This is an important criterion because quite often the scientometrics study is focused on one or two specific disciplines, therefore the topical filtering by broad category is needed . The absence of subject category at any level would be strange because they are assigned to the journals not to the articles in these databases, i.e. they are not item-level descriptors . This means that it may be relatively easy to fix this problem by identifying the journals that have no category assigned to, add them in a batch then reload the database.        
From my perspective the absence rate of country identification is the most critical and disappointing. It is caused primarily by the fact that journals have  not had consistent policy for including the affiliation country of the authors. In this case it is not reasonable to expect the indexer to trace down the authors affiliation and provide it in the bibliographic record. This huge, 34% omission rate also hurts the impressive author identification feature in Scopus  where distinguishing authors with the same name and first initial is facilitated by showing author affiliation organization, city and country – when they are available.  Unfortunately, the country information is  not available in more than 12 million records.   

Then again, there must be a additional reason for the huge difference between Scopus and the Thomson databases in this regard. Some of the contributing factors might be the broader journal coverage of Scopus, including many more trade journals where affiliations are much less often provided as a byline, and country name even to a lesser degree. The other factor may be that Scopus uses records to create and update the database from third party indexing/abstracting files where authors’ country affiliation have never been used. 

Irrespective of the reasons for the very high rate of omission of country names or codes, it should be realized and prominently mentioned in any scientometric country reports. I have never seen this mentioned in the published papers, neither in the manuscripts that I peer reviewed. Time and again the  authors of the manuscript were incredulous when I mentioned the excessive 34% omission rate in Scopus, and the uncomfortable 14 % rate in the Thomson databases. In both cases the longer the time period studied, the higher the absence rate, but country progress is measured across several decades, so this is not much of a consolation.

Many can live with the low omission rates  of the language, document type, subject category element, and many can just avoid using these filters. The two factors that define the level of distortions in the assessment and ranking of the research achievements of the countries are the rate of cited reference enhanced records and the rate of presence of country affiliation data. The former is true for any scientometric evaluation, the latter applies to the country metrics.  Apparent lack of awareness of this scale of omission in country science metrics made me write this piece, and made me think  that the “sure they can count” part in the title of the editorial mentioned above may be an exaggeration. 
It is also important to realize that in the Thomson databases the records in the Sciences component have a much better presence rate for the country field than those in the Arts & Humanities and the Social Sciences components. In Scopus the reverse is true, where the proportion of missing country affiliation is higher in the records assigned to the Sciences.category 
This is very important because the research indicators published by national and international agencies, such as the National Science Foundation, World Bank, the OECD, are typically based on the publishing productivity and impact of  researcher in the science and technology fields of the countries. If one does not know this  he/she sure  may count, but certainly can’t interpret the metrics right.        
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