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Technology Collaboration Network: A Study of Chinese Patent Network

ABSTRACT: Collaborative and cooperative networks exist in different domains and the strength of such networks has been
increasing due to knowledge transfer and sharing process. In patent filing basically the participating groups work together
in the technology development and consequently share the application and benefit transfer. In the last few years a large
number of groups and companies form a network and work for patenting in OLED. It is evident that OLED scores over LED
in many respects. We in this work intend to analyze the patent filing and patent networking among Chinese groups and
companies. Using a patent dataset we studied the patent network. We found that the Chinese enterprises tend to have a strong
chain of networks, have reasonable R & D network and participate in the OLED technologies.
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1. Introduction

The rapid development of the information technology industry has brought great convenience to people’s lives, among which the
display industry is an important pillar of the information technology industry, showing that the industry has the advantages of
high added value and wide application, but also has a strong pulling effect on other industries (Wang et al. 2018). Display
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technology involves all aspects of production and life, including business, communication, computer, industry and military
fields, etc. Therefore, the development of  display technology is of great significance to economic development. In the short 30
years of the development of display technology, it has experienced the technological change of CRT - LCD - OLED. In recent
years,  organic light emitting diodes (OLED) have replaced LCD gradually.

Compared with LED, OLED has many advantages: self - emission, wide viewing angle, low energy consumption, flexibility, etc.
Based on the superior performance of these OLED’s, the world’s major display manufacturers are stepping up their industrial
layout. At present, OLED technology in the world is almost monopolized by South Korea’s Samsung and LG. Samsung mainly
develops small screens for mobile phones, while LG mainly focuses on large screen displays. In addition, Sony in Japan and
Innolux Display and AU Optronics in Taiwan are also speeding up the research and development of OLED. The mainland of
China started late in this field and is still in the period of industry introduction and technology growth. The ndustrial chain is
mainly focused on panel manufacturing, and the upstream equipment and raw materials are mostly imported from Japan and
South Korea. This link is relatively weak. However, there are also many relatively strong enterprises in the mainland OLED field,
such as BOE, CSOT, Visionox and so on.

Patent as a technology carrier is an important part of scientific discovery. According to statistics, the patent literature contains
more than 90 % of the world’s scientific and technological information (Wen et al. 2012). With the patentee, IPC, inventor, etc. in
patent information as nodes, and the relationship of reference and cooperation as links, knowledge flow network can be
constructed, and knowledge diffusion, knowledge transfer, and knowledge overflow can be measured more accurately. Compa-
nies often use patent cooperation to promote the improvement of their own technology level, such as LG Philips LCD Co., Ltd.,
which established in cooperation with Philips and LG. Visionox ‘s long-term OLED technology cooperation agreement with
General Display, etc. These examples show that cooperation in this field is becoming more and more universal.

2. Literature Review

Organic Lighting Emitting Display (OLED) refers to the technology that organic semiconductor materials emit light under the
action of electric field. OLED is an all-solid-state structure that actively emits light without backlight, and is called “ dreamlike
display technology” by the industry. OLED is one of the most promising new display technologies and also a competitive hot
spot in the international high-tech field (Zhang 2011).  The phenomenon of organic electroluminescence was first discovered in
the 1960s, but it could not be truly industrialized due to a series of technical bottlenecks. Ching W. Tang and Van S Lyke provided
breakthrough progress for OLED development in 1987 (Bernard et al. 2006). In 1990, Cambridge University discovered organic
electroluminescent display technology from polymers, which greatly promoted the rapid development of OLED technology.
After more than 30 years of technological evolution, OLED technology has achieved many technological breakthroughs and
gradually matured. This technology has been industrialized in the field of display and lighting, and has become the most
potential and promising new display technology in the future instead of CRTS and LCDS (Burroughes et al.1990).

Scholars have made a detailed analysis of OLED technology patents, including the number of patents, patentees, IPC and the
distribution of patents in the country. In terms of quantity, the total number of OLED patent applications has been slightly
tightened from 2005 to 2010, but the overall trend is increasing. Research shows that the number of patents varies significantly
from country to country. Duan Keyu (2013) discovered through searching the VEN patent database that American scholars
studied OLED at the earliest time and the research level was at the world’s leading level, but the patent number advantage was
surpassed by South Korea, mainly focusing on the fields of electroluminescent materials, electroluminescent power sources,
electroluminescent panels and so on. As for the patentee, the patentee of OLED mainly concentrated in East Asia, Europe and
America, the early research of OLED technology mainly concentrated in Europe, and the industrialization of OLED technology
mainly concentrated in East Asia. Zhao Xuewu et al. (2010) analyzed OLED patent data from three patent databases of SIPO,
USPTO and EPO, and found that the main OLED patent applicants are flat panel display manufacturers or flat panel technology
licensing companies, and there are more companies with high patent holdings in China, Japan and South Korea. As for IPC,
OLED patents mainly involve fields such as H01L (semiconductor device), H05B (electric heating), G09G (static indicating
device composed of a combination of several light sources), G02F (device or device for controlling the intensity, color, phase,
polarization or direction of light), etc. The main technical fields involved by different patentees are different. Luo Jiaxiu et al.
(2011) compared with the patent layout of four companies (Sony, Samsung, RiTdisplay and Visionox) in the United States, found
that Sony mainly concentrated on control devices and circuits, Samsung and Visionox mainly concentrated on components
such as electrodes, and RiTdisplay mainly concentrated on solid-state devices.
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The basic patents of OLED are mainly owned by Kodak, Cambridge Display Technology (CDT) in Britain and Universal Display
Company (UDC) in the United States. Among them, the basic patents of small molecule OLED are mainly owned by Kodak, and
the basic patents of polymer OLED are mainly owned by CDT and Uniax in the United States (Luo et al. 2011). These companies
naturally become the main members of OLED cooperation. Kodak is an OLED research company with the largest number of core
patents. In 2009, Kodak adjusted its development direction and sold OLED technology to LG, but reserved the right to use the
patent. At the same time, LG set up the company Global OLED Technology in the United States to expand its influence in the
Americas. In order to realize the industrialization of polymer OLED technology, Britain’s Cambridge Display Technology Com-
pany (CDT) actively participates in technology diffusion. In 2007, CDT was acquired by Sumitomo Chemical and its research
strength was further integrated. This kind of cooperative relationship exists widely in OLED technology field, and the social
network analysis method can show the complete cooperative network relationship.

At present, scholars mainly study OLED patents from the perspective of quantitative analysis, while few scholars use social
network analysis to study OLED patents. With the help of this method, the cooperative relationship between patentees can be
visually analyzed, and a leading enterprise of technology can be found. In addition to regular quantitative analysis, scholars
also use data visualization software to make a network so as to observe the network structure more intuitively. Common social
network data visualization software includes Netdraw, Pajek, Gephi, Citespace and so on. Wang Lijie (2016) takes the Institute
of Polymer Optoelectronic Materials and Devices of South China University of Technology as the research object, selects
inventor information in patent information as the index to construct inventor co-occurrence matrix and Jacard co-occurrence
matrix, and constructs the network diagram through Ucinet, and systematically analyzes the network structure with three
indexes of degree centrality, betweenness centrality and closeness centrality.

With the support of various indicators of social network analysis and various data visualization tools, this method has been
applied to patent analysis in various fields. Wang Hailong et al. (2017) searched patents in the semiconductor field through
USPTO, and constructed a network based on the citation relationship between patents. An evaluation system was set up
through six indicators, namely, the degree of output, the degree of input, the degree of betweenness, the degree of closeness,
the effective scale and the limitation. An empirical study was conducted on the identification of patent-based technologies in
the semiconductor field. Gong Jintao et al. (2013) have conducted empirical research in this field through the patents of wind
power generation technology in China’s patent database. They have conducted network cohesion analysis, network connectiv-
ity analysis and network centrality analysis through different theories in social network analysis. They believe that the technical
research and development directors and core researchers in this field can be identified through this complex network analysis.
Breschi Stefano et al. (2009) systematically analyzed the contribution of the transfer of inventors’ and inventors’ networks to
knowledge dissemination within enterprises and within cities or states using social network analysis methods based on the
original data set of patent applications filed by U.S. inventors in the European patent office.

3. Data

The patent data in this paper comes from Derwent Innovations Index. The formulation of keywords and the retrieval strategy
adopted the scheme reported by Alan L Porter in 2008, that is, the keywords are first extracted from the literature, then the
keywords are revised and the retrieval formula is determined by consulting experts in the field, and the retrieval formula is
continuously optimized and adjusted through the retrieval results (Carley et al. 2013). The retrieval period is from 1967 to 2018.
As of the final retrieval date of this article, 23235 patent data have been retrieved, and 23197 patent data have been obtained after
cleaning. Then, we use the patentee index in the database to analyze the social network.

4 Results and Analysis

4.1 Overall Network of Patentees
According to the statistics on the number of patents held by the patentee, the top 10 patent holders are intercepted as shown
in Table 1. OLED technology patents are mainly concentrated in South Korea, Japan, mainland of China and Taiwan of China.
Four of the top 10 patent holders are from Samsung Group, which shows Samsung’s strong dominance in this field, and South
Korea’s LG Company also has a large number of patents in OLED field. Kodak owns 435 OLED patents in the United States.
Kodak is an early developer of OLED display technology and holds most of the basic technology patents. China’s BOE is active
in OLED technology research and development, with the third largest number of patents, after Samsung Display Co., Ltd. and
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LG Display Co., Ltd. But at the same time, nearly half of the technology patents in the OLED field in mainland China are utility
models. Because  OLED is a new industry. Chinese enterprises can increase R & D investment and strengthen international
cooperation to achieve overtaking in corners.

Ranking Patentee Quantity

1 Samsung Display Co Ltd 3267

2 LG Display Co Ltd 2669

3 BOE Technology Group Co Ltd 1311

4 Samsung Electronics Co Ltd 1244

5 Samsung Mobile Display Co Ltd 1052

6 Samsung SDI Co Ltd 716

7 LG Philips LCD Co Ltd 589

8 Eastman Kodak Co 435

9 Au Optronics Corp 362

10 Shenzhen China Star Optoelectronics Tech 329

Table 1. Patentee and its possession patent statistics

A single quantity ranking cannot show the relationship between patent holders. To this end, the patentee data is organized into
a co-occurrence matrix through the Bibexcel, and then the co-occurrence matrix is imported into Ucinet for mapping. The result is
shown in Figure 1.

In the network of OLED technology patentees, large networks coexist with small groups, which have a network structure of less
than ten people. Large networks have a high density, and different nodes are closely connected. There are many important nodes
that play a bridging role. These nodes represent enterprises or individuals holding important OLED patents. This reveals the
current research and development status of OLED technology. Samsung, LG, Philips and other companies in Europe have
mastered many basic patents and become major networks centering on them. At the same time, there are many small research and
development teams in colleges and universities, which do not cooperate with large enterprises, but also have strong research and
development capabilities.

Figure 1. Co-occurrence network of Patentee



Journal of Networking Technology   Volume   9   Number   4    December    2018 144

4.2 Right holder’s Communication Ability
Centrality is an important index in the analysis of social networks. Through the evaluation of the position of the central perfor-
mance node in the network, which patentees play a key role in the patent cooperation network can be evaluated. Centrality
analysis includes main three parts: degree centrality, betweenness centrality and closeness centrality. Through the comparison of
three types of centrality, the communication ability, control ability and independent ability of enterprises in OLED technology
field can be clearly compared.

Degree centrality is the most direct measure to describe the node center in network analysis. The greater the degree centrality of
a node, the higher the degree centrality of the node, and the more important the node is in the network. The greater the degree
centrality of a patentee, the more central it is in the network. The degree centrality of patentees is calculated by using Ucinet and
the list of the top 5 patentees is shown in Table 2. The top six patentees are subsidiaries of Samsung Group: Samsung Mobile
Display Co., Ltd., Samsung Display Co., Ltd., Samsung SDI Co., Ltd., Samsung DenKan Co., Ltd., Samsung Electronics Co., Ltd.
and Samsung Mobile Display Co., Ltd. Secondly, Lee’s independent patentee is also from Samsung Group, which shows Samsung
Group’s strong monopoly power in OLED technology field, and at the same time, the group’s internal ties are very close, the
subsidiaries cooperate with each other, and the research and development intensity is greatly enhanced.

Ranking Patentee Degree

1 Samsung Mobile Display Co Ltd 1557.000

2 Samsung Display Co Ltd 1520.000

3 Samsung SDI Co Ltd 832.000

4 Samsung DenKan Kk 620.000

5 Samsung Electronics Co Ltd 406.000

Use the Netdraw to draw out the nodes with greater centrality, as shown in fig. 2. It can be seen that they are all teams with very
strong scientific research strength. Apart from South Korea’s Samsung scientific research team, the patentees such as Princeton
University and the University of Southern California in the United States also have very close ties. There are also teams from
Siemens, Osram, Merck and Philips of the Netherlands, which also play an important role in OLED patentee networks. These
enterprises gradually formed patent alliances through patent cooperation, which promoted the development of their own techni
cal level.

Figure 2. Network of patentee’s degree

Table 2. Degree of patentee ranking
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4.3 Rights holder’s Control Ability
If a node is between other node pairs in the network and is on the only way to communicate with each other between node pairs,
the node must have a very important position in the network. Therefore, mediation centrality is interpreted based on the node’s
control over communication. Through mediation centrality analysis, we can find the network’s community bridge or communica-
tion bottleneck or cross - border. Sorting out the information about the patentee’s betweenness centrality is shown in Table 3. The
higher the centrality of intermediaries, the greater the patentee’s control over the network. The most central intermediary is
Konink Philips, which mainly produces large-sized OLED screens, while Samsung Electronics, which is in second place, mainly
sells small-sized OLED screens. The two companies hold important technologies in OLED technology. In recent years, Philips of
the Netherlands, in order to consolidate its position in OLED large screen displays, has entered into various cooperation with LG
of South Korea, which is also in the leading position in technology, and has jointly established LG Philips Display Co., Ltd., which
will cause more restrictions on the development of OLED large screen displays in China.

Ranking Patentee Betweenness

1 Konink Philips Electronics Nv 23301.998

2 Samsung Electronics Co Ltd 19525.879

3 Eastman Kodak Co 14888.331

4 NXP Bv 10590.000

5 Semiconductor Energy Lab 9631.417

As shown in Figure 3, the patentee’s network is drawn with the betweenness as an index. The node size represents the patentee’s
betweenness centrality. Samsung Electronics, Kodak and Philips play a very important control role in the network. Merck,
Siemens, and other 12 companies have formed a cooperation circle structure, effectively promoting OLED technology research
and development, but this has also formed a barrier to other enterprises. Within the circle structure, there are many patent holders
in Samsung, including various subsidiaries and related independent patent holders. Samsung Group controls many related
technical resources. Chinese OLED enterprises should deepen their cooperation with related  companies in the network, strengthen
the distribution of foreign patents, strive to obtain authorization for core patents or sign licensing agreements, and break through
the intellectual property barriers and restrictions in international trade.

Figure 4. The network of patentee’s betweenness

Table 3. Betweenness of patentee ranking
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4.4 Independent Capacity
Closeness Centrality: Closeness centrality describes the ability of actors in a network not to be “ controlled” by others. It refers
to the extent to which most direct paths connecting one node to all other nodes in the network are short (rather than long). The
closer the center is, the smaller the node is in the core position in the network. The smaller the betweenness centrality of a
patentee, the more information it can obtain. Sort out information about patentee’s proximity to centrality as shown in Table 4. The
top five places closeness centrality in the table belong to Samsung Group, indicating the close degree of cooperation within
Samsung Group. The table shows that 11 of the top 20 patents close to centrality are individuals. It can be seen that the strength
of the individual team cannot be ignored in OLED research and development. Chinese enterprises can introduce these talents or
cooperate with independent teams when developing OLED. Enterprises and individuals from other countries have long-term
OLED patent layout in China, becoming the patentee of important technologies in China, and some technologies are concentrated
in blank areas of OLED technology in China, which severely restricts the research and development of OLED technology in China.

Ranking Patentee Closeness

1 Samsung Electronics Co Ltd 3145.000

2 Lee S 3194.000

3 Lee C 3208.000

4 Samsung Display Co Ltd 3209.000

5 Samsung Mobile Display Co Ltd 3237.000

Table 4. Closeness of patentee ranking

4.5 Community Analysis
G-N algorithm is a splitting algorithm for subgroup discovery proposed by Girvan and Newman (2002). According to the descrip-
tion of the community, the internal nodes of the community are densely connected and the connections between the communities
are relatively sparse. A few connections between subgroups will become the only way for communication traffic between
subgroups. Considering some form of communication in the network and finding the edge with the highest traffic, removing the
edge will get the most natural segmentation of the network. Therefore, Girvan and Newman introduced edge betweenness
centrality to measure network traffic, and proposed a subgroup discovery algorithm based on edge betweenness, called G-N
algorithm for short (Deng et al. 2012).

Through this clustering analysis, the main patent holder network in OLED field is divided into four communities as shown in fig.
5, in which nodes of different colors and shapes represent different communities. The blue community is the largest community
in OLED, with Samsung Group as the main group, including Samsung Electronics, Samsung Display, Samsung Mobile Display
and so on, as well as LG, Sumitomo and AU Optronics. The cooperation between AU Optronics and Samsung began in 2006, when
the two sides signed a patent cross license. The green community is mainly European enterprises, and the representative
enterprises are Konink Philips Electronics, NXP, Siemens, Osram and so on.

On January 28, 2007, OSRAM and Philips reached a cross-licensing agreement for LED and OLED, which covers patents held by
Philips and its U.S. subsidiary Lumileds and OSRAM and its subsidiary OSRAM Opto Semiconductor S. (Luo et al. 2011). Red
community are mainly American patent holders, involving scholars, enterprises and universities, among which Princeton Univer-
sity, the University of Southern California, the University of Michigan, Motorola and UDC are allies. UDC cooperated with
Princeton University, the University of Southern California and the University of Michigan in research and obtained Motorola’s
sole license to transfer. Among them, Kodak is the key node, because it holds many core patents, so it is very strict in patent
licensing. At the same time, the granted enterprise must license all its own patents to Kodak free of charge. The yellow community
is Chinese Taiwan enterprises and researchers. The core node is Professor Chen Chin Hsin, Deputy Secretary General of Taiwan
Industrial Research Institute and China OLED Industry Alliance.

5. Conclusion and Discussion

It can be seen from the above that there is extensive patent cooperation in OLED technology, including patent alliance, patent



                    Journal of Networking Technology  Volume   9   Number   4    December    2018          147

Figure 5. Patentee clustering network

cross licensing and other forms. South Korea holds the largest number of patents in OLED field, and each subsidiary of Samsung
Group and its independent patentees within the group have close cooperation. Although the amount of patent disclosure in
Europe and America is not as large as that in Asian countries, through network analysis, it is found that many enterprises in
Germany, the Netherlands and the United States are still in a very important position in OLED field, such as Kodak, Philips and
other enterprises, which is also proving the importance of basic technology patents controlled by European and American patent
holders.

Although mainland China ranks very high in OLED patents, there are no mainland Chinese enterprises in the three central
rankings in network analysis. First of all, mainland OLED companies started late, starting from the end of the value chain, mostly
in a generation-by-generation processing relationship with the world’s major OLED companies, and have not yet integrated into
the world’s major patent cooperation networks. Secondly, the major OLED enterprises have formed patent alliances, which are of
great help to the technological upgrading of their internal members, but at the same time, they have caused great obstacles to the
development of enterprises outside the alliance.

In order to realize the substantial breakthrough of OLED technology, Chinese enterprises should increase their scientific research
intensity, move upstream into the global value chain, invest in new industries, and quickly form the results of scientific and
technological transformation, and form a patent layout as soon as Possible. OLED enterprises can strengthen the cooperation
with domestic and foreign display terminal products enterprises, as soon as possible to build a perfect alliance to expand the
upstream and downstream Layout. Speeding up the establishment of industry standard system dominated by Chinese enter-
prises, such as Chinese enterprises can seize this opportunity, can significantly enhance the competitiveness of Chinese enter-
prises, while effectively weakening the foreign companies to China’s OLED industry monopoly. In the OLED patent cooperation
network, the number of enterprises in mainland China is relatively low, the relevant enterprises can take appropriate cooperative
authorization mode, in order to seek their own development, fill the gaps in their technical fields, and promote industrial transfor-
mation and upgrading. The establishment of a patent cooperation network suitable for the growth of enterprises can help
enterprises realize the complementarity of resources and reduce the risk challenges in the process of Innovation. At the same time,
the government can provide policy concessions to promote international patent cooperation as a model of knowledge flow, in the
process, enterprises should enhance the absorption of knowledge, so as to enhance their innovative ability.



Journal of Networking Technology   Volume   9   Number   4    December    2018 148

References

[1] Bernard Geffroy, Philippe Roy and Christophe Prat (2006). Organic light-emitting diode (OLED) technology: materials, devices
and display technologies. Polymer international, 55. 572-582.

[2] Burroughes J H, Bradley D, Brown A R, et al (1990). Light-emitting diodes based on conjugated polymers. Nature, 348 (6299)
352-352.

[3] Carley, K. M., Pfeffer J, Reminga J, Et al. (2013).Ora User’s Guide 2013 Carnegie-Mellon Univa Pittsburgh Pa Inst of Software
Research Internet.

[4] Deng, Z. L., Gan, W. Y. (2012).Methods for discovering community structures in complex networks. Computer Science, 39 (S1)
103 - 108.

[5] Duan, K. Y. (2013).Patent Analysis of OLED Display Technology. Electronic Components and Materials, 32 (8) 68 - 71.

[6] Girvan M, Newman M E J (2002).Community structure in social and biological networks. PNAS, (99) 7821-7826.

[7] Gong, J. T., Wei, X. F. (2013). Research on patent and network based on social network analysis —A case study on the patent
of wind power technology in China. Journal of Intelligence, (11)  38-42.

[8] Luo, J. X., Fan, B. (2011).Analysis of Patent Licensing and Litigation of OLED Company. China Integrated Circuit, 20 (8) 82
- 87.

[9] Luo, J. X., Si, Y.F., Yang, F. (2011).U.S. Patent Analysis of OLED Key Companies. China Integrated Circuit, 20 (5)  87 - 93.

[10] Stefano Breschi, Francesco Lissoni(2009). Mobility of skilled workers and co-invention networks: an anatomy of localized
knowledge flows. Journal of Economic Geography, (9) 439-468.

[11] Wang, H. J., Chen, J. (2018).Strategies for China’s OLED industry innovation and development under the global value chain.
Technology Economics, 37 (6)  40 - 47.

[12] Wang, H. L., He, F. Q, Ding K. (2017). Identification of Patented Basic Technologies Based on Social Network Analysis -
Taking Semiconductor Industry as an Example. Journal of Intelligence, (4) 78 - 84.

[13] Wang, L.J. (2016). Patent Inventor Team and Core Inventor Analysis Based on UCINET Social Network Analysis - Taking the
Research Institute of Polymer Optoelectronic Materials and Devices of South China University of Technology as an Example.
Journal of Library and Information Sciences in Agriculture, (10) 72 - 76.

[14] Wen, T. X., Yang, Z., Liu, X. (2012). Hunan Patent Strategy Research Based on Patent Measurement Analysis. Information
studies: Theory & Application, 35 (1) 58 - 64.

[15] Zhang, D. Q. (2011). Opportunities and challenges for OLED technology and industry development. Advanced Materials
Industry, (1)  12 - 14.

[16] Zhao, X. W., Li, W. (2010).Analysis of OLED Patent Technology Development Trend. Electronic Intellectual Property, (3):
84 - 90.



<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


