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Microsoft has substantially  enhanced its open access academic  search engine (MAS) in the summer of 2011, but it needs to eliminate some content and software limitations to become a comprehensive and universal tool for  bibliometric/scientometric/informetric analysis of the research performance of individuals, groups, institutions and for the rating and ranking of journals, conference proceedings and books in all disciplines. It was found that MAS had an h-index of 1,088 for its 27.2  million records, indicating that are 1,088 records that have been cited by the other sources covered in MAS at least 1,088 times. For comparison: the h-index of Scopus is 1,810 for its 45.9 million records, and the h-index of WoS for its 50.5 million records is 2,130. Considering that the Microsoft Asia Research Group is expanding the source coverage of MAS at a very fast pace, and is extending it to several other disciplinary areas, this free bibliometric service is a project of great interest for those interested in metrics-based research performance evaluation. The paper describes the major content and software features of MAS, recommends some further enhancements, and the use of care and caution when interpreting the metrics produced by cited reference enhanced databases, especially those created on the basis of the idea of autonomous citation indexing.
Context

Microsoft has been trying for 5 years to compete with Google Scholar and some other academic search engines and cited reference enhanced traditional databases. It got  in the ring rather late in 1996 (Carlson, 2006), and its first efforts were extremely disheartening. It changed the name and URL of  its initial Windows Live Academic (WLA) service to Live Search Academic (LSA) but there was no sign of improvement as illustrated in a detailed review after the first to year of its struggle (Jacso, 2008). 
Microsoft  made the right decision to scrap this substandard project (along with its book scanning efforts) after nearly three years of burning money, even though the disciplinary focus (computer and information science) was an obviously appealing  disciplinary area for the developers. (In its “obituary”, the New York Times (Helft, 2008), reported that “Microsoft said it had  digitized 750,000 books and indexed 80 million journal articles”, and the blogosphere helped to spread this this absurd number. In reality, the number of articles was an order of magnitude smaller, about  8 million.).

Microsoft somewhat belatedly, but correctly recognized that it did not have the right developers in the US, and relegated the task of the development of a state of the art  academic search engine to its affiliate, the Microsoft Asia Research Group in China, with far more talented and motivated developers. It was also right in realizing that it is much better to extend the search engine’s coverage from computer science to many disciplines, because CiteSeerX, its predecessor CiteSeer, the ACM and the IEEE have covered the scholarly literature of computer science very well (Giles, et al, 1998; Lawrence et al, 1998; Li et al, 2006; Chiu and Fu)
The developers in China quickly released the initial beta version of a small, but incomparably  better, far more professional and intelligent  tool, called Libra, which had 4.5 million records by the end of 2009 (Nie and Ma, 2007; Jacso, 2010). Now the link to Libra is automatically redirected to the  MAS service, which still carries the beta version tag. In a sense, it is reasonable, because it still has  shortcomings and limitations. However, many aspects of the design and implementation of MAS are excellent. The appealing change in quality was paired up with a huge increase in quantity (Butler, 2011). During the summer, the size of the database more than quadrupled since its launch less than two years ago. These remarkable enhancements warrant the presentation of some preliminary results from the perspective of bibliometric/scientometric/informetric  performance evaluation of researchers, journals, and institutions.
Content

As of mid-September, MAS had about 27.2  million records for books, conference papers and journal items. Compared to Scopus and the complete edition of Web of Science (WoS), MAS is about 55% of  the size of WoS, and 60% of Scopus. However, MAS is a free, open access service,  while the licensing fee of Scopus and WoS is  several thousand dollars per year. There is no easy way to compare the size of MAS with that of Google Scholar, as the latter still treats its  size, temporal dimension and source base as a secret. It also keeps reporting dubiously high hit counts and citation counts, although to a lesser extent than reported earlier (Jacso, 2006), and keeps limiting the result sets for 1,000 records which is inappropriate for calculating the research metrics for journals and organizations. For resource discovery Google Scholar is still an excellent tool by virtue of allowing the full text searching of millions of documents 
MAS is straightforward with these essential data, although mostly at the subject area level, not at the complete database level. In this case it is justified because the database is still in the creation phase, not in the plain update phase. There are 22 topical domains ranging from Agricultural Sciences to Space Science, and there is the unavoidable Other Domain. Hovering above the domain names on the home page << http://academic.research.microsoft.com/>> shows for the active domains the number of records for the publications assigned to the given domain. Documents are often assigned to multiple domains, so the numbers should not be added up, but they should be displayed without hovering as the size of the currently active 12 domains is very informative, and impressive.    
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Figure 1. The home page of MAS (shaded areas indicating the domains to be activated soon)
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Figure 2   Size of the active subject domains of MAS (in millions of records as of September 21, 2011)
It is quite telling about the pace of development that two days before completing this paper, MAS added records for 520,702 documents for its just activated Pharmacology & Toxicology subject area/domain. The Psychology & Psychiatry domain is scheduled to  be added by the end of September. Although it is not active and clickable from the home page, using the domain identifier code it was possible to have a peek at the list of 879 journals and 966,768 documents that are to be included in this domain. Seven other domains are tagged with the “Coming Soon” promise, and it seems credible, having witnessed the large scale content enhancements, and the permanent efforts to add software features.
Comparison of the coverage of MAS versus WoS and Scopus at the disclipinary level can be only an approximation for three reasons. One is that the three systems use different taxonomies for assigning journals to subject domains. The other is that even if the name of the subject domain is the same or almost the same in the three systems, it does not imply that that the same journals and conference proceedings are assigned to the same domain. The third reason is that the time span and depth of coverage of the same journals and conference proceedings are very different in the three databases. With that caveat, the size of the 5 common domains in the three databases is illustrated below. In WoS there is a subject area for Psychology and another for Psychiatry, so they were combined with a Boolean OR rather than just added up in order to avoid double counting the sources assigned to both subject categories. The huge differences among the systems in the extent of coverage is quite obvious from the Table 1. The Computer Science domain  was analyzed more closely.
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Table  1. The size of the similar domains in the three databases 
MAS has about 27.2 million records, with close to 1.8 million records about computer science documents. It indicates the scholarly content of MAS quite clearly that its h-index is 1,088. The h-index of Scopus is 1,810 for its 45.9 million records. The h-index for the most complete edition of WoS for its 50.5 million records is 2,129. 
The Computer Science domain 

Computer Science (including Information Science & Technology) is the most developed domain with 24 subdomains from Artificial Intelligence to World Wide Web, and the one that has unique features, such as the many visualization demos ranging from the best calendar for conference call for papers to the co-author graph and path, and the citation graph. It is also the only domain that has records for conference proceedings, 2,756  of them. This is a particularly important component of MAS because in computer science presenting a conference paper is the common practice to get live feedback for hardware and software developments from one’s peer. There have been scientometric studies about the importance of conference papers in computer science (Glänzel et al, 2006, Rahm (2008),  and Bar-Ilan, 2010). 

There are records for about 1.6  million articles, conference papers and books in the Computer Science domain of MAS. The h-index of this domain is 792. For the more than 2 million computer science publications of Scopus the h-index is 627. The reason for this lower h-index in spite of the much larger number of master records is that Scopus records have cited references only from 1996 forward. The h-index of WoS for the computer science subject area is 571 for its 1.6 million records for documents related to computer science. The reason for the relatively low h-index of WoS is that it has records for conference papers only from 1990, and the total number of those types  of documents is  only 0.93 million. 
Author affiliation (organization) search test
The search for IBM and Microsoft in the author affiliation field showed very different publication counts in the three databases. This is partially caused by the fact that not all the primary documents have the author affiliation. It is not surprising how well MAS scored on the search about Microsoft as it had access to every kind of documents published by the company, but apparently not from IBM. For the much more objective Harvard and Yale searches in the affiliation field Scopus, and especially WoS yielded much higher scores.
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Table 3. Author affiliation/organization test for publication numbers and h-index values
Author search test
The test for two of the most prominent professors in information retrieval shows that MAS is not nearly as good for information retrieval and online searching subdomains as in the other subdomains of Computer Science. In this case the author’s names with their single first name initials combined were rather unique eliminating the chance of false hits. Even a cursory look at the publication counts and the h-index of Carol Tenopir and Tefko Saracevic in MAS would suggest gross selectivity. The scores from WoS and to a lesser extent from Scopus corroborate this, although neither comes close to a comprehensive coverage.  It is  surprising that Scopus missed so many papers published by Saracevic even in Elsevier’s journals. It adds insult to injury that he was for a very long time the editor of the top ranking journal: Information Processing & Management. The ultimate test for the validity of the publication counts for the two authors was  the counting of documents that appear in their current publication list available on the Web.
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Table 4. Results from the author test searches in the three databases and in the authors’ list of publications
Journal search test
For the journal search test the metrics  of four library and information science journals were calculated. The limitations of MAS are clearly indicated in three of the journals. In case of the Health Information and Libraries Journal, Scopus had the best scores for the number of publications, WoS  had the highest scores for three journals. For citations scores Scopus had the highest scores for three journals, WoS for one (Library Trends), and MAS had the lowest scores for all the four journals. By the h-index Scopus has the highest score forall the journals, although for Library Trends it was a neck-to neck race with WoS, which in turn was just ahead of MAS in case of  the Health Information and Libraries Journal. 
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Table 5. Results from the journal test searches 

The law performance of MAS for the journals, are attributable to the same reeasons mentioned above: the much weaker coverage of Information and Library Science & Technology journals in MAS than those of the purely computer science journals in artificial intelligence, software developments. Suffice it to say here from the perspective of MAS, that systems based on  autonomous citation indexing have the huge advantage of harvesting Web sites and processing results 24/7, they don’t have the knowledge about conditions that in the human peer review process of journal rankings and ratings, the decision-makers are much more likely to have an objective opinion about the journals even if they have missed a dozen issues. In the metrics-based systems the pure numbers can have a strongly distorting effect if the database provider picked up late and/or dropped early a journal for coverage, as was the case with Library Tends in MAS discussed below. 
The lack of human editorial process is also obvious in those cases when the index of journals (available at the domain level of MAS but totally absent in Google Scholar) shows several variant titles and names for journals, conference proceedings, author and institution names. To the credit of MAS, this happens also in databases created through the traditional indexing and abstracting process, as is the case, for example  with the LISA databases. 
Nevertheless, users must be aware of these when interpreting the numbers referring to the number of journals, authors, institutions within the domains in MAS. The visibility of this is much appeciated as the many singletons and very low counts often help users to realize that the numbers should not be taken at face value. 

In case of this small samples it  was not a major problem as  Online Information review had only two records of 515 that did not include the acronym (OIR), but 51 of the 1286 records for The Electronic Library did not have the acronym (EL) in front the journal name. This can seriously scatter the results andreduce the metric indicators unless the searchers have the chance to unite the data for the same journal with title variants due to inconsistent abbreviations. At least there should be an option to mark these variants by the users who are willing to mark  these entries at least manually to come up with a more accurate score when the variants have for example a large number of citations.    
Informative as these metrics may be, they still don’t paint the whole picture. They provide a clue, for further examination. For example, in case of Library Tends, Online Information Review and The Electronic Library WoS has a very high advantage over MAS and Scopus in the number of publications, but this does not come through in the other indicators, except for the number of citations received by  Library Trends.  
WoS has the longest, 56 year  coverage of the journal (1956-2011), Scopus covers it from 1980 to 2011, and MAS from 1978 to 2009 (so both for 32 years only). The coverage of MAS, however, is very selective throughout the entire period, which is strange, considering that once the journal’s original site at the University of Illinois Library was found in the data harvesting process, why was the data fetching  so selective, and why did it end in 2009? In case of Online Information review the handling of the previous titles can cause huge differences. It is similar to the eternal debate about successive entry versus lates entry question in cataloging. For this test the time period was limited for OIR from2000 to 2011 to reflect the actual start year of the journal with  its current title. Scopus uses the successive entry concept, while WoS follow the successive entry philosophy when a separate record is created in case of title changes.   
Enigmas
Much more enigmatic were the findings in the search for 45 marketing journals that was done in preparation for a research project. Two of the most highly rated marketing-related (as opposed to marketing focused) journal had absurd coverage: a single article from Harvard Business Review and two papers from SLOAN management Review, now known as MIT Sloan Management Review, as shown in the screenshot below. 
While there are several high quality academic LIS journals, there is no records from Portal, Learned Publishing, Information Society. Library Quarterly.  There were no hits for such top ranking journals as Information Society,  Journal of Documentation, ASLIB Proceedings. These latter two are particularly enigmatic as from the stable of Emerald Press, Online Information Review are present with 515 records. 
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Figure 3. Absurd hit counts for two top journals in Microsoft Academic Search 

THE SOFTWARE
The user interface MAS is very appealing, and inviting even for the casual user, and the possibility to browse the index of the entities (authors, journals, organizations) is a great advantage. In the basic mode there is even a look-ahead index, that show the matching entries up to the character string entered by the users. They can start typing the name of a long publication name, such as Annual Rev and see the first ten entries in the source index to pick the Annual Review of Psychology or to see that the Annual Review of Information Science & Technology is not covered, or Information Processing & Management is to be spelled with an “and” not with the & sign. It would help if this feature would be available systematically when searching in the field-specific indexes of institutions, conferences  and journals. It does not help with author names as they start with the first name, not the family name. In case of journals, one must remember that the journal name often start with an acronym, such as OIR for this journal, but this not always the case. For example, the journal Neural Networks, Computer Speech & Language, Operations Research, Journal of Web Semantics have no acronyms in front of the journal name in the index. 

Truncation would be essential so one can search for J* Am* Soc* Inf* Sci* as not every user can guess what the acronym is. Strangely, the acronym is that of the former title (JASIS) even though the name was changed a decade ago to include the word Technology. Usually, the journals can be found under their current name, this is the successive entry vs latest entry cataloging  issue that has been with us for a very long time. Allowing the use of the Boolean OR operator is much required for those who still think about query formulation such as journal* (ranking* OR rating* OR assess* OR evaluat*) 
Searching for words anywhere in the journal or organization name would also be useful, for example to find the journals that have the word digital  somewhere in their names not only as  a lead term. Offering this option for author name searching would be also appreciated, especially when searching for Spanish names where the user may not know which is the first versus the last name of the many hyphenated first names, middle names and last names spiced with “de” of the authors. Overall, the parser should be taught more how to interpret Spanish names correctly. This is also critical for appropriate citation matching to minimize the shortchanging of Spanish authors. Fortunately, the search is not case sensitive, so the many lower-cased Spanish author names are not penalized for this reason.
There should be an option to mark items on the result list generated by a query and also on the pre-generated, very useful browsable lists of author names, journal anmes, and organization names. This would allow the marking of  the variants by the users who are willing to locate the scattered  entries at least manually to come up with a more accurate score, especially when the variants have a large number of citations.    
The side bar on the result page with the clusters of the name of the most often occuring author, journal and conference name should directly display the hit counts without hovering over them. The keyword cluster has entries  in different type size based on the frequency of the terms, quite a common practrice. It  is good as it is, and the choice of terms (rather than simple words as commonly done) is a very good way to launch a quasi-descriptor search such as fuzzy clustering. 

Showing the essential bibliometric indicators associated with the entities is top notch, but this should be done consistently for all types of entities (journal, conference, organization, author). The same is true for the side by side comparison of two organizations, which is one of the best features that would be equally appreciated for authors and journals. 
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Figure 5. The side by side comparison a keywords cluster should be extended also to authors and journals 
The layout and  the content of author, journal and organization master records are compact and informative. The inclusion of the time span covered for the entities is an excellent hint  to realize the possible limitations, even though the data sometimes may be so much off-base that would make the users (or Karl Marx in his grave) to sit up.
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Figure 5. Karl Marx alleged publication activity indicator and collaboration between 1907-1994 

This error is likely to be caused using the re-print dates in the 1990s of some of Marx’s work written in the mid-1800s. His interest in chemistry was not nearly as important as in philiosophy and the social sciences. For fairness, this was an atypical find among the hundreds of author profiles looked up in the evaluation of MAS.  
The order of display  of the entries on the index list is enigmatic. It is not alphabetic, not by publication count, citation count or citation rate (which is not displayed but should be). The item sequence identifiers (rank positions)  are displayed in the result lists when hovering above them, but they should be shown without the need of hovering. Quite often one just wants to scroll down a result list sorted by decreasing order of citations to learn the h-index of an entity so showing the rank position number of items is essential. The downloaded lists have these in white color with a white background, and many users may not realize that this position number indeed is included but not visible without changing the font color by the user.
Doing plausibility tests to discover obvious errors in the dataset and/or in the matching algorithm, such as finding entities with  a h-index,  that is larger than the number of publication attributed to the author, journal name or organization, or a g-index smaller than the h-index,  should be an obvious function built in the system. My test  on a downloaded result set of 5,000 records could quickly locate 533 entities where the h-index value was higher than the number of publications attributed to the entities. This test should be done when creating but before publishing the very useful index lists, as the obviously absurd h-index values undermine the credibility of MAS.
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Figure 6. Entities with higher h-index than publications found for 10.5 of a 5,000 item sample
In spite of some significant errors of omissions and errors of commission, the current status of MAS shows that Microsoft has come a very long way from its deeply disappointing first effort of creating an academic search engine in 2006 based on autonomous citation indexing. Extending the current coverage as promised to the subject domains of Materials Sciences, Geosciences, Environmental Sciences, Agricultural Sciences, Plant & Animal Sciences , the Social Sciences and the Arts & Humanities can bring about a free database of cited reference enhanced records of about 45-50 million academic publications with credible hit counts, and citation counts and several derived metrics that would  help in creating a free tool to meet the increasingly required quantitative assessments of research productivity and impact, inform the peer-review based ratings, and decisions made on grant, promotion and tenure applications.
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