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Systems and their Applications, which was 
abbreviated to IEEE Intelligent Systems in 
2001. After 25 years’ development, IS has be-
come the number one magazine in the AI fi eld.2

In the past 25 years, IS experienced 
rapid progress. From 1986 to 1989, IS had 
four volumes per year. It then expended to 
six volumes per year. The impact factor of 
IS was 3.144 in 2009.2 Its H index became 
49 in 2010 (http://apps.isiknowledge.com/
CitationReport.do).3 IEEE is becoming a 
high-impact venue where prestigious AI re-
searchers publish their recent advances and 
explorations. To better understand the au-
thors and studies in this magazine, we con-
ducted a bibliographic study on its publi-
cations. Specifi cally we focus on the most 
productive and highly cited authors and in-
stitutions in IS, the authors and institutions 

most cited in IS, and the journals and insti-
tutions that cited IS articles the most. 

Data and Methodology
For this analysis, we collected IS publica-
tions from the Institute for Scientifi c Infor-
mation (ISI) Web of Science, an online aca-
demic citation index provided by Thomson 
Reuters. Because ISI does not have IS ar-
ticles published in 1986, we manually col-
lected such information from the IEEE 
Xplore digital library. We also collected ref-
erence information and articles that cited IS 
articles from the ISI Web of Science. Our 
data set covers articles from 1986 (vol. 1, 
issue 1) to 2010 (vol. 25, issue 2).

IS does not just cover research articles. To 
investigate the academic collaborations be-
tween researchers, however, we focused on 

I t has been 25 years since IEEE Intelligent Systems (IS) published its fi rst 

issue. Originally named IEEE Expert, the journal focused on the applica-

tion of expert systems solving real problems in engineering, medicine, science, 

business, and so on.1 At the end of 1997, its name changed to IEEE Intelligent 
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research articles including academic 
articles, proceedings reprints, and 
special issue editorials. Other docu-
ments, such as news and EIC edito-
rials, are opted out from our anal-
yses. From 1986 to the middle of 
2010, IS published 2,120 articles, 
which include 1,130 research arti-
cles, 779 editorials, 118 news items, 
and 37 letters. In our data set, we 
included 1,870 articles, made up 
of 1,130 research articles and 740 
research-related editorials.

In this research, we try to indentify 
three things: the IS core, which are the 
most active authors and institutions in 
IS; the IS reference core, which are au-
thors and institutions that IS authors 
most frequently cite; and the IS citing 
core, which are the journals and insti-
tutions that often cite IS articles. 

We identifi ed the authors by their 
last name, fi rst initial, and affi lia-
tions. We made our best effort to 
clean the data set and align authors 
with same names. Institution infor-
mation was also subjected to a simi-
lar manual verifi cation process.

To measure the productivity of 
institutions and countries and re-
gions, we used two measures: arti-
cle count and adjusted productivity 
score (APS).4 The article count mea-
sures counts for all articles an author 
participated in. The APS credits 1/n 
to each author if an article is coau-
thored by n authors. To measure the 
impact of authors and institutions, 
we also took two measures: the ci-
tation count measure credits the ci-
tations to all authors, while the ad-
justed citation score (ACS) credits 
1/n of the citation for each author 
if the article is coauthored by n au-
thors.5,6 We also applied the H in-
dex to identify key authors and in-
stitutions.3 The H index presents 
the maximum number H for an au-
thor if he or she has H papers being 
cited at least H time(s). In this arti-
cle, we only counted the number of 
articles published in IS and calcu-
lated their citations in the scope of 
the ISI Web of Science database. We 
also extended the H-index measure 
to institutions.

Publication Trends
In our data set, there are 3,232 
authors and 921 institutions from 
47 countries. In each year, there 
were on average 75 research ar-
ticles published. Each article had 
on average 2.64 authors and 1.40 
institutions.

Figure 1 shows the number of re-
search articles, authors, institutions, 
countries and regions, and citations 
received per year for the articles in 
our data set. The number of articles 
increased signifi cantly in 1990 when 
the number of volumes increased from 
four to six per year. The number of 
authors and institutions per year ex-
perienced a rapid increase until 2005 
and 2006, respectively, and then be-
came stable. During this period, IS 
was obtaining international recog-
nition. The increase in the number 
of citations shows an exponential 
curve.

Figure 2 shows the percentage of 
major countries’ contributions to IS, 
according to the APS measure. The 
top 10 countries are the US, China, 
England, Italy, Spain, Germany, the 
Netherlands, Greece, Canada, and 
Scotland. Although US authors have 
always been the most active contrib-
utors since the magazine’s launch, 
its proportion shows a clear decreas-
ing trend. Before 2000, more than 
50 percent of the articles were from 
the US. Today they make up 20 to 
30 percent. Accordingly, other coun-
tries’ contributions have gradually in-
creased. In the 21st century, China, 
which is now the second-largest ar-
ticle contributor to IS, shows a rap-
idly increasing trend. Chinese authors 
even published 15 percent of the ar-
ticles in 2008.

England and Germany also show a 
continuous contribution to IS. In the 
21st century, they generally contrib-
uted approximately 4 to 10 percent of 
the publications. Other top countries’ 

Figure 1. IEEE Intelligent Systems publication trends (1986–2009). The articles, 
authors, institutions, and countries and regions use the left axis, and the cited times 
uses the right axis.
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authors also contributed signifi cantly 
in certain time periods, such as Spain 
in 2006–2008, the Netherlands in 
2000 and 2009, Greece in 2009, and 
Canada in 1990, 1995, 2001, 2005, 
and 2009.

Figure 3 shows the ratio of citations 
attracted by different country’s pub-
lications according to the ACS mea-
sure. The top 10 countries are the US, 
England, China, Spain, Italy, Czech 
Republic, Germany, France, Portugal, 
and Canada. Similarly to Figure 2, 
the US has always received the most 
citations among all countries, but its 
proportion is decreasing. From 1989 
to 1990, US authors received more 
than 80 percent of the citations. In 
the 1990s, that fi gure decreased to 60 
percent. By the 2000s, the percentage 
was less than 50 percent. Periodically, 
some countries received a higher por-
tion of citations, such as Germany in 
2001–2006 and England in 2004–
2009. And some countries had a par-
ticular year with higher citations, such 
as Canada in 1989 and Spain in 2008.

IS Core
In our data set, on average each arti-
cle was cited 8.2 times. Table 1 shows 
the top 10 highly cited articles in IS. 
These highly infl uential articles con-
tain both review and tutorial articles 
such as “Semantic Web Services” and 
“What Are Ontologies, and Why Do 
We Need Them?” and new approaches 
such as “Feature Subset Selection Us-
ing a Genetic Algorithm” and “An 
Architecture-Based Approach to Self-
Adaptive Software.” B. Chandra-
sekaran’s 1986 article “Generic Tasks 
in Knowledge-Based Reasoning: 
High-Level Building Blocks For Ex-
pert System Design” is also a highly 
cited article according to Google 
Scholar (739 Web citations). How-
ever, because the ISI database does 
not carry articles published in 1986, it 
is not directly shown in our analysis.

Key Authors
We identifi ed key IS authors by consid-
ering the impact of their publications. 

Table 2 presents the most-cited authors 
in IS. There are two types of infl uential 
authors in IS. The fi rst type—including 

Figure 2. Publication ratio trends for top 10 countries by their adjusted productivity 
score (APS). While more than 50 percent of the articles were from the US before 
2000, other countries such as China have more recently gained ground.
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Figure 3. Citation ratio trends for the top 10 countries by adjusted citation score 
(ACS). Again, the US has traditionally received the most citations among all 
countries, but its proportion is decreasing.
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J. Hendler, S. Staab, M.A. Hearst, 
B. Chandrasekaran, and D.E. O’Leary—
are both productive and highly infl u-
ential. The second type—including 
S.A. McIlraith, T.C. Son, H.L. Zeng, 
J.R. Josephson, and V.R. Benjamins—
has relatively smaller article counts. 
S.A. McIlraith, T.C. Son, and H.L. 
Zeng coauthored the most-cited ar-
ticle “Semantic Web Services,” and 
B. Chandrasekaran, J.R. Josephson, 
and V.R. Benjamins published the 
second-most-cited article in IS: “What 
Are Ontologies, and Why Do We 
Need Them?” Eight of the highly cited 
authors are in the US, and the others 
are in Germany and the Netherlands.

Table 3 shows the H index for IS au-
thors, which considers both numbers 

Table 1. Most cited articles in IEEE Intelligent Systems.

Title Cites Year published

“Semantic Web Services” 349 2001

“What Are Ontologies, and Why Do We Need Them?” 302 1999

“Feature Subset Selection Using a Genetic Algorithm” 193 1998

“An Architecture-Based Approach to Self-Adaptive Software” 155 1999

“Distributed Intelligent Agents” 153 1996

“Validating Expert System Performance” 144 1987

“Automatic Ontology-Based Knowledge Extraction from Web Documents” 86 2003

“Toward a Technology for Organizational Memories” 71 1998

“Using AI in Knowledge Management: Knowledge Bases and Ontologies” 70 1998

“Ontology Learning and its Automated Terminology Translation” 68 2003

Table 2. Most-cited authors in IEEE Intelligent Systems.

Rank Author Institution Article counts Cites ACS*

1 J. Hendler University of Maryland 21 489 353.7

2 S. Staab University of Karlsruhe 12 405 230.2

3 M.A. Hearst University of California, Berkeley 9 161 158.7

4 B. Chandrasekaran Ohio State University 10 377 157.8

5 S.A. McIlraith Stanford University 2 387 135.3

6 D.E. O’Leary University of Southern California 15 151 134.3

7 T.C. Son New Mexico State University 1 349 116.3

8 H.L. Zeng Stanford University 1 349 116.3

9 J.R. Josephson Ohio State University 4 335 111.1

10 V.R. Benjamins University of Amsterdam 4 309 107.7

*Adjusted citation score

Table 3. Rank for H index of authors in IEEE Intelligent Systems.

Author Institution H index

F.-Y. Wang Chinese Academy of Sciences, University of Arizona 9

J. Hendler University of Maryland 8

S. Staab University of Karlsruhe 7

R.R. Hoffman Institute for Human and Machine Cognition 7

H.C. Chen University of Arizona 6

G. Klein ARA 6

D. Fensel Free University of Amsterdam 5

M. A. Musen Stanford University 5

D.L. McGuinness Stanford University 5

B. Chandrasekaran Ohio State University 5

W. Swartout University of Southern California 5

D. Zeng Chinese Academy of Sciences, University 
of Arizona

5

S.M. Tang Chinese Academy of Sciences 5
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of publications in IS and the number 
of citations for those articles. Com-
pared to Table 2, the authors who 
have only an small number of highly 
cited articles are excluded.

In short, J. Hendler, S. Staab, and 
B. Chandrasekaran are the highly 
cited authors with a top H index. 
They are considered the key authors 
for IS in this research.

Key Institutions
Table 4 shows the 10 most-productive 
institutions in IS. Carnegie Mellon 
University has the largest number of 
articles followed by the Massachu-
setts Institute of Technology (MIT), 
USC, and Stanford University. Nine 
of the 10 institutions are in the US. 
The other is in Germany (University 
of Karlsruhe). Most of these insti-
tutions have a high APS and counts 
ratio, which means most of the cooper-
ation happened inside the institution.

Table 5 shows the most-cited in-
stitutions in IS, including nine uni-
versities and one research institu-
tion. Seven of the 10 institutions 
are in the US, and the other three 
are in Germany, England, and the 
Netherlands. There’s a large over-
lap (eight) between the most-cited 
and most-productive universities and 
institutions. 

Table 6 shows the H-index rank for 
institutions; we show the top 13 since 
the last fi ve have the same index. Six 
of the top eight institutions are in the 
US and the other two are in England 
and China. Seven universities and 
institutions—Carnegie Mellon Uni-
versity, USC, MIT, Stanford Univer-
sity, University Maryland, University of 
Karlsruhe, and Ohio State University—
are the leading institutions in this 
area and they appear in the lists 
of most-productive, most-cited, and 
high H-index institutions. There are 
only slight differences between the 
institutions’ productivity, cites, and 

Table 4. Most productive institutions in IEEE Intelligent Systems.

Rank Institution Counts APS*

1 Carnegie Mellon University 85 55.2

2 Massachusetts Institute of Technology 59 44.4

3 University of Southern California 60 43.7

4 Stanford University 49 33.5

5 University of Maryland 47 32.3

6 University of Arizona 58 25.5

7 Ohio State University 25 19.4

8 IBM 23 18.6

9 University of Karlsruhe 22 18.0

10 NASA 30 17.6

*Adjusted productivity score

Table 5. Most cited institutions.

Rank Institution Cites ACS*

1 Stanford University 1,300 963.8 

2 Carnegie Mellon University 1,240 555.5 

3 University of Maryland 668 468.7 

4 University of Southern California 717 400.5 

5 University of Karlsruhe 455 390.7 

6 University of Southampton 554 315.3 

7 University of Amsterdam 525 308.3 

8 Ohio State University 461 280.0 

9 Massachusetts Institute of Technology 472 268.5 

10 IBM 324 219.7 

*Adjusted citation score

Table 6. Rank for H-index of Institutions in IEEE Intelligent Systems.

Institution H index 

Carnegie Mellon University 13

Stanford University 13

University of Southern California 12

Massachusetts Institute of Technology 12

University of Arizona 12

University of Maryland 10

University of Southampton 10

Chinese Academy of Sciences 9

University of Amsterdam 8

Free University of Amsterdam 8

University of Karlsruhe 8

University of Massachusetts 8

Ohio State University 8
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H-index lists, which means produc-
tivity is closely correlated with infl u-
ence at the institution level.

IS Reference Core
This section looks at the articles cited 
by IS articles. We want to identify the 
major prior studies, researchers, and 
institutions that benefi ted IS research.

Table 7 shows the most-frequently 
cited articles by IS publications. 
These articles are mainly method-
ological papers and books that pre-
sented new concepts or approaches. 
They are foundational contributions 
to expert systems and intelligent sys-
tems. For these 10 highly cited arti-
cles, three are book chapters and six 

are from Artifi cial Intelligence, IS, 
Machine Learning, and the IEEE 
Journal of Robotics and Automa-
tion, which are the high-impact jour-
nals or magazines of the AI fi eld. 

Table 8 presents the most-cited au-
thors by IS together with the number 
of articles that were cited. Given that 
R.R. Hoffman, B. Chandrasekaran, 
and F.-Y. Wang are productive IS au-
thors, they also contributed signifi -
cantly to the foundation of IS. Other 
authors are mainly cited because of 
their publications in other journals, 
such as J.R. Quinlan, T. Berners-Lee, 
and W.J. Clancey.

Table 9 presents the most-cited 
journals and magazines by IS. We 

can identify six publications special-
ized on AI and machine learning, in-
cluding Artifi cial intelligence, IS, AI 
Magazine, Machine Learning, IEEE 
Transactions on Systems, Man, and 
Cybernetics and the Lecture Notes 
on Artifi cial Intelligence. The oth-
ers, including the Lecture Notes on 
Computer Science, Communications 
of the ACM, Computer, and Science, 
have a general coverage on computer 
science related topics.

IS Citing Core
Lastly, we inspect the citing core, which 
is research that follows or benefi ted 
from IS’ studies. Table 11 shows the 
journals that frequently cite IS articles. 

Table 7. Most frequently cited articles by IEEE Intelligent Systems publications.

Title Journal
Published 

year
Cited 
in IS

“The Semantic Web: A New Form of Web Content that Is Meaningful 
to Computers Will Unleash a Revolution of New Possibilities”

Scientific American 2001 23

“Generic Tasks in Knowledge-Based Reasoning: High-Level Building 
Blocks for Expert System Design”

IEEE Expert 1986 18

“Heuristic Classification* 1” Artificial Intelligence 1985 14

“Induction of Decision Trees” Machine Learning 1986 13

Classification and Regression Trees Book 1984 13

“Qualitative Simulation” Artificial Intelligence 1986 12

Adaptation in Natural and Artificial Systems Book 1975 11

Computer-Based Medical Consultations Book 1976 10

“A Robust Layered Control-System for a Mobile Robot” IEEE Journal of Robotics and Automation 1986 10

“Truth Maintenance System” Artificial Intelligence 1979 10

Table 8. Most-cited authors by IEEE Intelligent Systems.

Author Institution Cited article counts Cited in IS

R.R. Hoffman Institute for Human and Machine Cognition 47 87

B. Chandrasekaran Ohio State University 35 72

F.-Y. Wang Chinese Academy of Sciences, University of Arizona 34 58

J.R. Quinlan Carnegie Mellon University 26 49

T. Berners-Lee Massachusetts Institute of Technology 20 49

W.J. Clancey Stanford University 21 46

G. Klein ARA 32 46

J. De Kleer Massachusetts Institute of Technology 23 42

A. Newell University of Arizona 19 40

D.D. Woods Ohio State University 21 33

R. Davis Stanford University 22 33
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There are three IEEE journals 
in Table 10, including IS itself. Five 
of the 10 journals and magazines are 
specialized on AI, including Expert 
Systems with Applications, IS, AI 
Edam-Artificial Intelligence for 
Engineering Design Analysis and 
Manufacturing, Artifi cial Intelligence, 
and Applied Artifi cial Intelligence. 
Expert Systems with Applications 
benefi ts from IS publications signifi -
cantly; it has larger numbers than IS 
self-citations.

Table 11 shows institutions that 
frequently cited IS articles. The Chi-
nese Academy of Sciences has 125 ar-
ticles that cited IS articles 209 times, 
followed by Carnegie Mellon Univer-
sity and Nanyang Technology Uni-
versity. In Table 11, there are fi ve 
institutions in the US, two in Eng-
land, one in China, one in Singapore, 
and one in Germany. Carnegie Mel-
lon University, USC, Stanford Uni-
versity, and University of Karlsruhe 
are also appeared in IS’ list of core 
institutions.

This article analyzes the contri-
butions of authors, institutions, 

and countries based on IS’ article, 
reference and citation data. We in-
dentifi ed that J. Hendler, S. Staab and 
B. Chandrasekaran as the core au-
thors for IS who are both productive 
and infl uential. Carnegie Mellon Uni-
versity, USC, MIT, Stanford Univer-
sity, University Maryland, University 
of Karlsruhe, and Ohio State Univer-
sity are the magazine’s core institu-
tions. US authors have always been 
the most-active and most-cited con-
tributors since IS’ launch. Artifi cial 
intelligence is the most referred jour-
nal in IS, while Expert Systems with 
Applications cites IS most.

In future work, we will conduct 
social network analysis on IS’ coau-
thorship network to study their col-
laboration patterns.
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Table 9. Most-cited journals and magazines by IEEE Intelligent Systems.

Publication name
Cited article 

counts Cited in IS

Artificial Intelligence 270 474

IEEE Intelligent Systems 257 375

Lecture Notes on Computer Science 212 234

Communications of the ACM 143 186

AI Magazine 100 147

Machine Learning 54 98

Computer 77 89

Lecture Notes on Artificial Intelligence 76 81

Science 56 67

IEEE Transactions on Systems, Man, and Cybernetics 50 59

Table 10. IEEE Intelligent Systems article citations in other journals.

Publication Name
Citing articles 

counts Cites to IS

Expert Systems with Applications 277 405

IEEE Intelligent Systems 249 375

IEEE Transactions on Knowledge 
and Data Engineering

93 122

AI Edam-Artificial Intelligence for Engineering Design 
Analysis and Manufacturing

91 144

Decision Support Systems 76 104

International Journal of Human-Computer Studies 73 100

Knowledge-Based Systems 61 91

Artificial Intelligence 59 65

IEEE Transactions on Systems Man and Cybernetics 
Part A-Systems and Humans

58 74

Applied Artificial Intelligence 57 91

Table 11. Institutions that cited IEEE Intelligent Systems articles the most.

Institution Citing articles counts Cites to IS

Chinese Academy of Sciences 125 209

Carnegie Mellon University 99 124

Nanyang Technology University 91 111

University of Arizona 89 128

University of Southern California 81 118

University of Southampton 81 88

Stanford University 79 100

University of Texas 65 70

University of Manchester 63 82

Massachusetts Institute of Technology 62 91

IS-25-06-Analysis1.indd   65IS-25-06-Analysis1.indd   65 12/11/10   4:57 PM12/11/10   4:57 PM



66  www.computer.org/intelligent IEEE INTELLIGENT SYSTEMS

A N A L Y S I S

References
1. D. Pessel, “From the Editor-in-Chief,” 

IEEE Expert, vol. 1, no. 1, 1986, pp. 4–5.

2. F.Y. Wang, “IS: The #1 Al Publica-

tion.,” IEEE Intelligent Systems, 

vol. 25, no. 4, 2010, pp. 2–3.

3. P. Ball, “Index Aims for Fair Ranking 

of Scientists,” Nature, vol. 436, no. 7053, 

2005, p. 900.

4. D. Lindsey, “Production and 

Citation Measures in the Sociol ogy 

of Science: The Problem of Multiple 

Authorship,” Social Studies of 

Science, vol. 10, no. 2, 1980, 

pp. 145–162.

5. E. Garfi eld and R. Merton, Citation 

Indexing: Its Theory and Application in 

Science, Technology, and Humanities, 

Wiley, 1979.

6. R. Rubin, Foundations of Library and 

Information Science, Neal-Schuman 

Publishers, 1998.

Selected CS articles and columns 
are also available for free at 

http://ComputingNow.computer.org.

 T H E  A U T H O R S
Zhuo Feng is a PhD student in the Department of Systems and Industrial Engineering at 
the University of Arizona. Contact him at feng@email.arizona.edu.

Qingpeng Zhang is a PhD student in the Department of Systems and Industrial Engineer-
ing at the University of Arizona. Contact him at qpzhang@email.arizona.edu.

Xin Li is an assistant professor in the Department of Information Systems at the City 
University of Hong Kong. Contact him at Xin.Li@cityu.edu.hk.

Guanyan Ke is a project manager in the College of Mechatronic Engineering and 
Automation at the National University of Defense Technology, China. Contact her at 
keguanyan@gmail.com.

Gang Xiong is a research scientist in the Institute of Automation at the Chinese Academy 
of Sciences. Contact him at xiong.gang@ia.ac.cn.

Advertising Personnel
Marian Anderson: Sr. Advertising Coordinator
Email: manderson@computer.org
Phone: +1 714 821 8380 | Fax: +1 714 821 4010

Sandy Brown: Sr. Business Development Mgr.
Email sbrown@computer.org
Phone: +1 714 821 8380 | Fax: +1 714 821 4010

IEEE Computer Society
10662 Los Vaqueros Circle
Los Alamitos, CA 90720
Phone: +714 821 8380
Fax: +714 821 4010
www.computer.org

Advertising Sales Representatives (display)

Western US/Pacific/Far East: 
Eric Kincaid
Email: e.kincaid@computer.org
Phone: +1 214 673 3742
Fax: +1 888 886 8599

Eastern US/Europe/Middle East: 
Ann & David Schissler
Email: a.schissler@computer.org, d.schissler@computer.org
Phone: +1 508 394 4026
Fax: +1 508 394 4926

Advertising Sales Representatives (classified line ad)

Greg Barbash
Email: g.barbash@computer.org
Phone: +1 914 944 0940

Advertising Sales Representatives (jobs board posting)

Greg Barbash
Email: g.barbash@computer.org
Phone: +1 914 944 0940

IS-25-06-Analysis1.indd   66IS-25-06-Analysis1.indd   66 12/11/10   4:57 PM12/11/10   4:57 PM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


