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This paper summarizes the most cited papers from IEEE Intelligent Systems based on citation information gathered from ISI’s Web of Knowledge (WOK) and Google Scholar (Google).  I use the so-called “H-Index” as a basis for determining the number of most cited papers listed.  
Why Study Number of Citations?

Diamond (1986) and others have noted that citations have economic value to the author.  As a result, citation studies can be important to the individuals identified by the study.  Further, citation studies are often used as important information as faculty members are evaluated for tenure, promotion or chaired positions.  
Citation studies also have been used to assess the “Scientific Wealth of Nations” (e.g., May 1997).  As a result, it is not surprising that citation studies also have been used to determine the high impact journals, researchers and leading universities (e.g., Adams 1998 and Garfield and Welljams-Dorof 1992).  Further, citation studies have been used to attempt to determine “top” and most influential articles (e.g., Smith 2004).  Since IEEE Intelligent Systems has just finished its 10th year, it is important to begin to understand where the field has been through its citations and who some of the key contributors have been.  
Bibliographic Metrics

The H-Index often is used to indicate frequently cited researchers.  For example, there is a web page of computer scientists with H-factors greater than or equal to forty.2  The “H – Index” is computed after the number of citations of an author or journal, etc. are each computed and ranked with the paper with the largest number of citations ranked first, the second largest number of citations ranked second, etc.  The H-Index is the largest rank at which the number of citations is greater than or equal to the rank.  For example, if the 30th ranked paper has 30 citations, then the H-Index would be 30.  
The H-Index can be generalized.  For example, the “H/j – Index” can be defined as the largest rank greater than the number of citations, divided by j.   Since the H-Index does not decrease over time (unless the set of papers being indexed changes), the H/j – Index would be useful for comparing newer journals or newer authors, for H >1.   
ISI World of Knowledge (WOK)
The analysis was based on data generated from Thompson’s “ISI WOK” (e.g., Howitt 1998) and employed three citation databases, “Science Citation Index Expanded,” “Social Science Citation Index” and “Arts & Humanities Citation Index.”  Thompson’s “ISI WOK” is well-known and can influence author publication choice, journal prestige and other factors through its well-known “biblio-metrics,” including the so-called “impact factor” and “citation half-life.” IEEE Intelligent Systems is among the journals indexed by ISI.
Google Scholar
However, ISI’s WOK, is not the only source of citation information.  In addition, this paper also analyzed the most cited papers using Google, in an effort to better understand the relationship between the number of citations in ISI and Google.  Although Google is still only in beta form, it increasingly is being used to assess citations of scholarly papers.2
Approach
This research used a systematic approach to determine the set of papers to be considered.  First I found those papers that had the most ISI WOK citations and then I found the number of citations for those papers using Google.

Using the ISI WOK I searched for all citations for “IEEE Intell*” where “*” is a wild card.  I removed those entries with no authors or with journal names indicative that they were not entries from IEEE Intelligent Systems.  Accordingly, I removed names ending with descriptors such as “Veh” that clearly were not “IEEE Intelligent Systems.”
ISI WOK has two types of citation entries.  “Indexed” entries correspond to papers from the journals that ISI WOK indexes.  In general, there is a unique abbreviation for each indexed journal.  For those entries all authors are captured, and complete bibliographic information is provided.  In the example below, “McIlraith, S.A.” is the (lead) author, “IEEE Intell Syst App” is the journal abbreviation, the year it was published was 2001, while the volume was 16 and the page it started on was p. 46.  There were 144 citations indexed to this record.  Detailed article and author information is available if “View Record” is clicked.  The same information also would be provided under any co-authors.
	MCILRAITH SA
	IEEE INTELL SYST APP
	2001
	16
	46
	 
	144
	View Record


The other type of entry is “Not-Indexed.”  For these entries, information is only made available for the lead author, and bibliographic information may be incomplete. No “View Record” is attached to the citation entry.  There is not necessarily a unique abbreviation for the journal. Unfortunately, if the original bibliographic information in the entry being captured is incomplete, then the ISI WOK generally will be incomplete, even if the journal is one that is indexed.  This results in a portion of “indexable” entries not being associated with indexed information.  Accordingly, in some cases it is arguable that the non-indexed information can be associated with indexed items.  For example, the below information was not included with the indexed record citations.  However, as seen in this example, in many cases it appears that “Not Indexed” information could be disambiguated and included with indexed information.  
	MCILRAITH S
	IEEE INTELL SYST
	2001
	16
	4653
	 
	1


This analysis resulted in 

555 “Indexed” records with 4087 citations, with the following journal names and number of indexed records
IEEE Intelligent Sys (3)

IEEE Intell Syst App (246)

IEEE Intell Syst (306)

In addition, I found 881 Not Indexed items with 1322 citations.
I tried to associate Not Indexed information with Indexed information for the more frequently cited papers.  If it appeared that Not Indexed information could be associated with an Indexed record, I gathered that information.  However, in some cases, I could not disambiguate the non indexed citations.  For example, “Fenzel” was particularly difficult.  Apparently he had two papers in the same volume, but some captured citations only referenced volume, making it impossible to uniquely associate a Not Indexed item with an Indexed item, based on ISI WOK information.
In order to find the number of citations for each paper in Google, I searched using the paper title.  This resulted in the number of citations for all but two papers that apparently were published under the same title in different settings, including books.

Findings
The results are summarized in table 1.  I found that after I accounted for ISI’s Not Indexed citation information, there were 30 papers with 30 or more citations, leading to an H-Index of 30.  However, if Not Indexed information is not used, then the H-Index falls to 26 (One paper not listed here has 27 Indexed citations and 0 Not Indexed citations).
Over four times more citations were found using Google than ISI’s WOK.  Further, although the H-Index using Google information was not computed, based on the finding that the lowest and second lowest number of citations among these 30 references was 34 and 92, I would anticipate that H-index to be substantially higher. 
Although the correlation (.927) between the total number of ISI citations and Google citations was highly correlated, and statistically significantly different than 0, the use of one citation source compared to another would lead to changes in the ordering.  As just one of several examples, the number 2 position would change, as would others.  The largest difference, for where data was available was a 15 difference in rank between the two sources.
The number of papers, as seen below, varied based on year, but the correlation between year and number of citations, was not statistically significant.  
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Contributions

This paper establishes the ISI WOK H-index and delineates the most cited papers for IEEE Intelligent Systems.  I found that by without considering the Not Indexed citation information that the H-Index would have been 4 lower, 26 rather than 30, almost a 20% difference. In addition, for these most cited papers I found that the number of citations from ISI WOK and Google are highly correlated.  However, I also found that the most cited order changes based on which citation source is used. 
Table 1

Number of Citations for H-Index Papers

	Authors
	Rank
	Total
	ISI-Not Indexed
	ISI-Indexed
	Google

	McIlraith et al. 2001
	1
	181
	37
	144
	924

	Chandrasekaran 1999
	2
	142
	9
	133
	575

	Hendler and McGuinness 2000
	3
	119
	1
	118
	634

	Noy et al 2001
	4
	118
	26
	92
	528

	Maedche and Staab 2001
	5
	107
	28
	79
	

	Labrou et al. 1999
	6
	94
	18
	76
	345

	Guarino et al. 1999
	7
	85
	6
	79
	362

	Yang and Honavar 1998
	8
	81
	2
	79
	369

	Fensel et al. 2001
	9
	80
	0
	80
	463

	Oreizy et al. 1999
	10
	64
	11
	53
	371

	Hearst 1998
	11
	61
	7
	54
	225

	Lopez et al. 1999
	12
	52
	38
	14
	206

	Zhuge 2004
	13
	50
	1
	49
	130

	Fayyad 1996
	14
	48
	0
	48
	

	Abecker et al. 1998
	15
	47
	7
	40
	295

	Sabin and Weigel 1998
	15
	47
	9
	38
	193

	Staab et al. 2001
	17
	44
	1
	43
	315

	Lee et al. 2002
	18
	36
	1
	35
	34

	O'Leary 1998
	18
	36
	3
	33
	162

	Franke et al. 1998
	20
	35
	4
	31
	104

	Gratch et al. 2002
	20
	35
	18
	17
	121

	Cook and Holder 2000
	22
	33
	0
	33
	169

	Mladenic 1999
	23
	32
	0
	32
	193

	Weiss, S.M. et al. 1999
	23
	32
	1
	31
	132

	Chan et al. 1999
	25
	31
	2
	29
	109

	Hendler 2001
	25
	31
	0
	31
	341

	Arisha et al. 1999
	27
	30
	6
	24
	92

	Fischer and Ostwald 2001
	27
	30
	7
	23
	155

	Gomez-Perez and Ostwald 2002
	27
	30
	12
	18
	148

	van der Aalst 2003
	27
	30
	12
	18
	208

	Totals
	
	1841
	267
	1574
	7903


Footnotes

1. An extended version of this paper is available on line at 

2. http://www.cs.ucla.edu/~palsberg/h-number.html
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