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Abstract—As the solar cell, one of renewable energies, is 
growing at a fast pace, the recognition of its technological 
situation becomes necessary for a company and stakeholders 
nowadays. Meanwhile, the patent data contains plentiful 
technological information from which is worth exploring to 
extract further knowledge. Therefore, a graph-based approach, 
chance discovery, is employed so as to analyze the patent data, to 
form the technological scenarios, and to explain the tendency of 
solar cell technology. Finally, several topics of solar cell 
technology have been identified, the directions of each topic have 
been depicted, and the relations between topics have been also 
observed. 

Keywords—scenario formation, chance discovery, data 
crystallization, solar cell, patent data.

I. INTRODUCTION

It is essential for a company or stakeholders to realize the 
situation of a certain technology so that the company can 
review its development directions of that technology and the 
stakeholders can examine the suitability of their relevant 
investments. Within technological information, up to 80% of 
the disclosures in patents are never published in any other form 
[1]. Therefore, patent analysis has been recognized as an 
important task at the government and company levels. Through 
appropriate analysis, technological details and relations, 
business trends, novel industrial solutions, or making 
investment policy can be achieved [2]. Apart from those 
existing methods, a graph-based approach, Chance Discovery, 
will be employed in this area in order to visualize the 
technological scenarios of solar cell in U.S. 

II. RELATED WORK

This section will be divided into three subsections to 
introduce the related work. They are: scenario formation, solar 
cell, and chance discovery. 

A. Scenario Formation 
A scenario is a product that describes some possible future 

state and/or that tells the story about how such a state might 
come about [3]. The main categories of scenarios are: 
predictive (forecasts, what-if), explorative (external, strategic), 
and normative (preserving, transforming) [4]. The scenario 

approach (i.e., scenario analysis, scenario planning, or scenario 
building) can be comprised of five stages: scenario preparation, 
scenario-field analysis, scenario prognostics, scenario 
development, and scenario transfer [5], and had been applied in 
perceiving, framing minds, thinking of (top) managers, 
decision support, environmental study, and some other areas 
[6]. 

In this study, a new approach, chance discovery, will be 
applied in the scenario formation to visualize the overview of 
solar cell via patent data. 

B. Solar Cell 
A solar cell or photovoltaic (PV) cell is a device which 

converts sunlight into electricity by the photovoltaic effect [7]. 
Solar cell, a sort of green energy, is clean, renewable, 
sustainable, and good for protecting our environment. In recent 
years (2003-2006), total PV production grew in average by 
almost 50% worldwide, whereas the thin film segment grew by 
almost 80% (from a very low level) and reached 196 MW or 
8% of total PV production in 2006 [8]. 

In order to understand the development situation of solar 
cell in U.S., this study utilizes chance discovery with data 
crystallization to analyze the patent data of year 2007 from 
USPTO (the United States Patent and Trademark Office) [9]. 

C. Chance Discovery 
A chance means an event or a situation with significant 

impact on decision making. Chance discovery is to become 
aware of a chance and to explain its significance, especially if 
the chance is rare and its significance is unnoticed [10]. In 
addition, a chance can be also conceived either as an 
opportunity or as a risk; where desirable effects from an 
opportunity should be promoted, and undesirable effects from a 
risk should be prevented [11]. Chance discovery has been 
applied for designing product via patent data [12, 13]. 

1) KeyGraph: In chance discovery, KeyGraph is a tool for 
visualizing relations among data items, corresponding to 
events in the real world [14]. KeyGraph is generalized from a 
document-indexing method in order to extract essential events 
and the causal structures among them from an event sequence 
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[15]. A KeyGraph diagram mainly consists of clusters and 
hubs, where clusters are composed of co-occurring frequent 
items (words in a document, or events in a sequence) and hubs 
are items not so frequent as the ones in clusters but co-
occurring with multiple clusters [15]. Among hubs, the ones 
with higher key values are chances. The algorithms for 
generating a KeyGraph and the formula for calculating key 
values can refer to [16]. 

2) Data crystallization: In order to detect the unobservable 
significant events, data crystallization aims at presenting the 
hidden structure among events, which inserts dummy items 
representing the potential existence of unobservable events to 
the given data set [14]. Unobservable events and their relations 
with other events are to be visualized by applying KeyGraph 
[12]. A generic data crystallization algorithm can be 
summarized as follows [17]: (1) event identification; (2) 
clustering; (3) dummy event insertion; (4) co-occurrence 
calculation; and (5) topology analysis. Identifying dummy 
events via data crystallization has been applied for designing 
new products of a surface inspection system (i.e., a machine 
for detecting defects on couple charged devices) [12]. 

III. RESEARCH DESIGN FOR SCENARIO FORMATION

The research design for scenario formation is organized as 
in Fig. 1. It will be divided into eight phases and described in 
the following subsections. They are: data preprocessing, 
association diagram generation, user-guided association 
diagram generation, KeyGraph generation, data crystallization, 
diagram integration, pattern identification, and scenario 
formation. 

Figure 1. Research design for scenario formation 

A. Data Prepocessing 
In the first phase, the patent data of solar cell (during a 

certain period of time) will be downloaded from the USPTO. 
For considering an essential part to represent a complex patent 
data, the abstract field is selected as the object for this study. 
An English POS tagger (i.e., a Part-Of-Speech tagger for 
English) from the University of Tokyo [18] will be employed 
to perform word segmenting and labeling on the patent data 
(i.e., the abstract field). Additionally, a file of stop words and a 
file of synonyms will be built so as to facilitate the data clean-
up processing. After data preprocessing, the meaningful terms 
will be obtained and then passed onto the following phases. 

B. Association Diagram Generation 
Second phase is designed to draw an association diagram 

using the term frequency and term association of the 
meaningful terms. Term frequency F(ni) is defined by Equation 

(1) using a Boolean function B(s) for a proposition s in 
Equation (2), where bj is the jth data subset of terms. Term 
association is defined by the Jaccard coefficient in Equation (3) 
as a measure of the co-occurrence [19]. 
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Through the proper thresholds setting of frequency and 
association, a number of initial clusters will be generated in the 
association diagram. Furthermore, each initial cluster can be 
viewed as a technological topic according to the domain 
knowledge. 

C. User-guided Association Diagram Generation 
In order to explore the technological topic of every initial 

cluster in the association diagram, several key terms will be 
selected from each cluster (based on the user’s knowledge) to 
represent that topic. Subsequently, the selected key terms will 
be used to sift out a data subset from the whole patent data set. 
Afterward, this sifted data subset will be utilized to draw an 
association diagram, that is a user-guided association diagram 
[20], for every initial cluster. 

D. KeyGraph Generation 
According to the user-guided association diagrams, a 

topical KeyGraph will be drawn for visualizing the focused 
clusters (i.e., subtopics) and chances within each technological 
topic. This topical KeyGraph will be then integrated with a 
crystallization diagram to construct a modified KeyGraph. 

E. Data Crystallization 
Similar to the above phase, this phase is designed to employ 

the data crystallization technique to generate dummy events via 
the user-guided association diagrams. Firstly, a dummy event 
will be added as an extra item into each patent of the data 
subset. For example, “DUMMY-102” is a dummy event for the 
2nd patent of the 1st data subset. Secondly, according to each 
new data subset, the user-guided association diagram will be 
redrawn with dummy events included. Lastly, the associations 
(i.e., links) from each dummy event to other events will be 
recorded and then inserted into the previous user-guided 
association diagram respectively to form a crystallization 
diagram. 

F. Diagram Integration 
As the same focused clusters (i.e., subtopics) are existing 

both in the above topical KeyGraph and crystallization diagram 
of each topic, it becomes possible for combining these two 
graphs to build a new integrated diagram, namely “modified 
KeyGraph”, so as to display the chances, dummy events, as 
well as focused clusters at the same time in the same graph. 

G. Pattern Identification 
According to the modified KeyGraphs, the focused clusters, 

chances, and dummy events will be applied to recognize the 
relation patterns by observing the relationships between 
clusters and chances, between clusters and dummy events, and 
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film) was drawn so as to demonstrate the containing focused 
clusters and dummy events (13 dummy events, from DUMMY-
101 to DUMMY-113) within the topic. Five crystallization 
diagrams for thin-film, dye-sensitized, LED, TCO, and 
application topics were generated successively. Both the 
KeyGraph and crystallization diagram were prepared for the 
following diagram integration process. 

E. Result of Diagram Integration 
By integrating the KeyGraph and crystallization diagram, a 

modified KeyGraph of thin-film was generated as an example 
in Fig. 4. The other modified KeyGraphs for dye-sensitized, 
LED, TCO, and application topics would be produced 
successively and used for conducting the pattern identification 
process. 

Figure 4. A modified KeyGraph of thin-film 

F. Result of Pattern Identification 
Based on the modified KeyGraph of each topic, the links 

radiating from chances or dummy events to focused clusters 
(i.e., subtopics) were used to recognize the relation patterns 
between or among clusters for each topic. The executions of 
relation pattern identification were completed and explained in 
the following subsections. 

1) Relation patterns of thin-film 
The modified KeyGraph of thin-film (i.e., Fig. 4), formed 

by 12 subtopics, 9 chances, and 13 dummy events, was applied 
for finding out the relation patterns for thin-film. The outcome 
of relation patterns was summarized in Table I, where subtopic-
1 related to subtopic-2 (or 3) via chances (i.e., Cs) or dummy 
events (i.e., DEs). 

TABLE I. RELATION PATTERNS OF THIN-FILM TOPIC

no. subtopic-1 via subtopic-2 or 3 

1 nitride-thin-film thin-film-energy-layer 
(8 Cs) energy-part 

2 backlight-
converter 

silver-contact-multi-
layer (3 Cs) 

thermal-radiator ,
Zn-compound 

3 diffusion-layer diffusion-layer-pn-
junction (DE-105) nitride-thin-film 

4 nitride-thin-film i-type-amorphous-Si-
film (DE-109) 

amorphous-Si-film 

5 amorphous-Si-
film 

opto-electronic-device 
(DE-103) alkali-halides

6 thermal-radiator thin-film- thermal-
radiator (DE-104) Zn-compound 

7 infrared-
wavelength

transparent-conductive-
oxide-film (DE-111) TCO-ridge 

2) Relation patterns of dye-sensitized 

Similarly, the modified KeyGraph of dye-sensitized (in Fig. 
5), formed by 10 subtopics, 9 chances, and 11 dummy events, 
was applied for finding out the relation patterns. 

Figure 5. A modified KeyGraph of dye-sensitized 

The outcome of relation patterns of dye-sensitized was 
summarized below (in Table II). 

TABLE II. RELATION PATTERNS OF DYE-SENSITIZED

no. subtopic-1 via subtopic-2 or 3 

1 nanocrystal ,
self-charging 

light-scattering 
(3 Cs) 

light-absorbing ,
nematic-LCD 

2 porphyrin-molecule porphyrin-polymer 
(DE-206) organic-solar-cell 

3 alkali-halides opto-electronic-
device (DE-204) organic-solar-cell 

4 nanocrystal i-type-amorphous-Si-
film (DE-211) self-charging 

5 organic-solar-cell bi-layer-PV-cell 
(DE-201) 

self-charging ,
light-absorbing ,
nematic-LCD 

3) Relation patterns of LED 
Likewise, the modified KeyGraph of LED (in Fig. 6), 

formed by 9 subtopics, 10 chances, and 8 dummy events, was 
applied for finding out the relation patterns. 

Figure 6. A modified KeyGraph of LED 

The outcome of relation patterns of LED was summarized 
below (in Table III). 

TABLE III. RELATION PATTERNS OF LED 

no. subtopic-1 via subtopic-2 or 3 

1 quantum-
confinement 

Si-substrate 
(8 Cs) light-emitting 

2 interdigital-
semiconductor 

groove 
(2 Cs) diffusion-zone 

3 transparent-
synthetic 

light-emitting-device 
(DE-305) 

light-emitting ,
plurality-spherical 

4 plurality-spherical conductive-layer nitride-thin-film 
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no. subtopic-1 via subtopic-2 or 3 
(DE-301) 

4) Relation patterns of TCO 
Continuously, the modified KeyGraph of TCO (in Fig. 7), 

formed by 11 subtopics, 8 chances, and 8 dummy events, was 
applied for finding out the relation patterns. 

Figure 7. A modified KeyGraph of TCO 

The outcome of relation patterns of TCO was summarized 
below (in Table IV). 

TABLE IV. RELATION PATTERNS OF TCO 

no. subtopic-1 via subtopic-2 or 3 

1 temporary-
substrate

encapsulant-shunt 
(5 Cs) 

transparent-conductive 

2 light-absorbing-
particle

electrolyte-layer 
(3 Cs) 

transparent-substrate ,
light-absorbing-layer 

3
transparent-

conductive ,
reflector 

elongated-solar-
cell (DE-403) 

semiconductor-junction 
, flat-ridge 

4 transparent-
conductive

electro-optical-
cell (DE-408) sensitive-material 

5) Relation patterns of application 
Repeatedly, the modified KeyGraph of application (in Fig. 

8), formed by 7 subtopics, 12 chances, and 8 dummy events, 
was applied for finding out the relation patterns. 

Figure 8. A modified KeyGraph of application 

The outcome of relation patterns of application was 
summarized below (in Table V). 

TABLE V. RELATION PATTERNS OF APPLICATION TOPIC

no. subtopic-1 via subtopic-2 or 3 

1 intruder-detedtor wireless-pointing (8 Cs), 
computer-mouse (DE-508) 

computer-mouse 

2 hammock  lantern (DE-501) lantern 

3 monitoring-
terminal 

monitoring-terminal 
(DE-505) 

telemetering-
system 

G. Result of Scenario formation 
According to the relation patterns derived from the above 

pattern identification process, the individual sub-scenario of 
each topic and an overall scenario of all topics could be formed 
to depict the situation and directions of solar cell technology 
upon the patent data from USPTO in 2007. 

1) Sub-scenario of thin-film 
According to Table I and based on domain knowledge, the 

relation patterns were applied to form a sub-scenario of thin-
film for the solar cell technology. Basically, nitride-thin-film 
might combine with energy-part via thin-film-energy-layer (i.e., 
no. 1); backlight-converter might combine with thermal-
radiator and Zn-compound via silver-contact-multi-layer (no. 
2); and so on. Furthermore, the individual relation patterns 
could be interrelated to form an interrelation pattern, for 
example (Group I): nitride-thin-film might combine with 
energy-part, amorphous-Si-film, diffusion-layer, and alkali-
halides via energy-layer, pn-junction, and anti-reflection-film 
(no. 1, 3, 4, 5), which seemed to indicate an amorphous-thin-
film direction. Additionally, Group I could connect to subtopic 
“silane-hydrogen ” via node “formula” to form a slightly 
larger group; Group II (no. 2, 6) could connect to Group III (no. 
7) via node “Zn” to form a new larger group, which seemed to 
point out a Zn-compound-thermal-radiator direction. 

2) Sub-scenario of dye-sensitized 
According to Table II, the sub-scenario of dye-sensitized 

could be described as follows. Nanocrystal, self-charging, 
light-absorbing, and nematic-LCD might be combined together 
to form Group II via light-scattering (no. 1), which seemed to 
indicate a nanocrystal-light-absorbing direction; porphyrin-
molecule, organic-solar-cell, and alkali-halides might be 
combined together to form Group I via porphyrin-polymer and 
opto-electronic-device (no. 2, 3), which seemed to denote a 
porphyrin-organic-solar-cell direction. Moreover, Group I 
could connect to Group II via bi-layer-PV-cell (DE-201) to 
form a new larger group. 

3) Sub-scenario of LED 
According to Table III, the sub-scenario of LED could be 

described as follows. Basically, quantum-confinement might 
combine with light-emitting via Si-substrate (no. 1); 
interdigital-semiconductor might combine with diffusion-zone 
via groove (no. 2); and so on. Furthermore, quantum-
confinement, light-emitting, transparent-synthetic, plurality-
spherical, and nitride-thin-film might be combined together (no. 
1, 3, 4) to form a group, which seemed to imply a quantum-
confinement & light-emitting-device direction. 

4) Sub-scenario of TCO 
According to Table IV, the sub-scenario of TCO could be 

described as follows. Temporary-substrate, transparent-
conductive, sensitive-material, reflector, semiconductor-
junction, and flat-ridge might be combined together via 
encapsulant-shunt, elongated-solar-cell, and electro-optical-cell 
(no. 1, 3, 4) to form Group I, which seemed to indicate a 
temporary-substrate & sensitive-material direction; light-
absorbing-particle might combine with transparent-substrate 
and light-absorbing-layer via electrolyte-layer (no. 2) to form 
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Group II, which seemed to denote a light-absorbing & 
transparent-substrate direction. Moreover, Group I could 
connect to Group II via temporary-substrate (DE-402) to form 
a new larger group. 

5) Sub-scenario of application 
According to Table V, the sub-scenario of application could 

be described as follows. Intruder-detector and computer-mouse 
might be combined together to form Group I via wireless-
pointing (no. 1), which seemed to indicate a detector-type 
product; hammock and lantern might be combined together to 
form Group II via lantern (no. 2) which seemed to denote a 
home-appliance-type product; monitoring-terminal and 
telemetering-system might be combined together to form 
Group III via monitoring-terminal (no. 3) which seemed to 
imply a system-type product. Additionally, Group II might 
connect to subtopic “burette ” via node “method”. 

6) Overall scenario of solar cell 
By summarizing the above five sub-scenarios, the overall 

scenario of solar cell could be depicted as follows. The popular 
topics in 2007 were thin-film, dye-sensitized, LED, TCO, and 
application. Among topics, thin-film might connect to dye-
sensitized via opto-electronic-device (a common dummy event, 
i.e., DE-103 and DE-204), which seemed to indicate a 
optoelectronics tendency (in thin-film and dye-sensitized); thin-
film might connect to LED via nitride-thin-film (a common 
subtopic, i.e.,  in Fig. 4 and  in Fig. 6), which seemed to 
denote a nitride-thin-film-LED tendency (in thin-film and 
LED); dye-sensitized might connect to TCO via light-
absorbing (a common subtopic, i.e.,  in Fig. 5 and  in 
Fig. 7), which seemed to imply a light-absorbing tendency (in 
dye-sensitized and TCO). 

V. CONCLUSION

According to the experiment, the technological topics of 
solar cell for year 2007 via patent data have been found: thin-
film, dye-sensitized, LED, TCO, and application. Each topic 
was examined to explore the relation patterns via chances and 
dummy events. 

Based on the identified patterns, every topic was explored 
to find out the potential development directions. For examples, 
topic thin-film seemed to indicate an amorphous-thin-film and 
a Zn-compound-thermal-radiator directions; topic dye-
sensitized seemed to denote a nanocrystal-light-absorbing and a 
porphyrin-organic-solar-cell directions. Furthermore, using the 
summarized information, the overall trend of solar cell 
technology might be a optoelectronics tendency (in thin-film 
and dye-sensitized), a nitride-thin-film-LED tendency (in thin-
film and LED), and a light-absorbing tendency (in dye-
sensitized and TCO). Consequently, the scenario formation of 
solar cell has been attained via chance discovery using the 
patent data of USPTO in 2007. 

In the future research, the relation patterns of patent data 
can be analyzed by some other methods such as association 
rules, social network analysis, or social computing so as to 
insure the validity of the experiment result. In addition, the data 
source can be expanded from USPTO to some other kinds like 
Japan, EPO, or WIPO in order to observe the technological 
situation globally. 

ACKNOWLEDGMENT

This research was supported by the National Science 
Council of the Republic of China under the Grants NSC 97-
2410-H-415-043. 

REFERENCES

[1] M. Blackman, “Provision of patent information: a national patent office 
perspective”, World Patent Information, vol. 17 (2), 1995, pp. 115-123. 

[2] Y. Tseng, C. Lin, and Y. Lin, “Text mining techniques for patent 
analysis”, Information Processing and Management, no. 43, pp. 1216-
1247, 2007. 

[3] P. Bishop, A. Hines, and T. Collins, “The current state of scenario 
development an overview of techniques”, Foresight, vol. 9, no. 1, pp. 5-
25, 2007. 

[4] L. Borjeson, M. Hojer, K. Dreborg, T. Ekvall, and G. Finnveden, 
“Scenario types and techniques: towards a user's guide”, Future, no. 38, 
pp. 723-739, 2006 

[5] J. Gausemeier, A. Fink, and O. Schlake, “Scenario management: an 
approach to develop future potentials”, Technological Forecasting and 
Social Change, no. 59, pp. 111-130, 1998. 

[6] T. Postma and F. Liebl “How to improve scenario analysis as a strategic 
management tool”, Technological Forecasting & Social Change, no. 72, 
pp. 161-173, 2005. 

[7] Solar Cell. http://en.wikipedia.org/wiki/Solar_cell [2009/03/12] 
[8] A. Jager-Waldau, “PV status report 2007: research, solar cell production 

and market implementation of photovoltaics”, JRC Technical Notes, 
2007. 

[9] USPTO: the United States Patent and Trademark Office. 
http://www.uspto.gov/ [2008/10/10] 

[10] Y. Ohsawa and H. Fukuda, “Chance discovery by stimulated groups of 
people: application to understanding consumption of rare food”, Journal 
of Contingencies and Crisis Management, vol. 10, no. 3, pp. 129-138, 
2002. 

[11] Y. Maeno and Y. Ohsawa, “Human-computer interactive annealing for 
discovering invisible dark events”, IEEE Transactions on Industrial 
Electronics, vol. 54, no. 2, pp. 1184-1192, April 2007. 

[12] K. Horie, Y. Maeno, and Y. Ohsawa, “Data crystallizatio applied for 
designing new products”, Journal of Systems Science and Systems 
Engineering, vol. 16, no. 1, pp. 34-49, March 2007. 

[13] K. Horie, Y. Maeno, and Y. Ohsawa, “Human-interactive annealing 
process with pictogram for extracting new scenarios for patent 
technology”, Data Science Journal, vol. 6, supplement, pp. s132-s136, 
March 2007. 

[14] Y. Ohsawa, “Data Crystallization: Chance Discovery Extended for 
Dealing with Unobservable Events”, New Mathematics and Natural 
Computation, vol. 1, no. 3, pp. 373-392, 2005. 

[15] Y. Ohsawa, “KeyGraph: visualized structure among event clusters”, in: 
Y. Ohsawa and P. McBurney (eds.) Chance Discovery, pp. 262-275, 
Springer-Verlag, 2003. 

[16] Y. Ohsawa, N. E. Benson, and M. Yachida, “KeyGraph: automatic 
indexing by cooccurrence graph based on building construction 
metaphor”, Proceedings of the Advanced Digital Library Conference 
(IEEE ADL 1998), pp. 12-18, 1998. 

[17] Y. Maeno and Y. Ohsawa, “Stable deterministic crystallization for 
discovering hidden hubs”, Proceedings of the IEEE International 
Conference on Systems, Man, and Cybernetics, vol. 2, pp. 1393-1398, 
2006. 

[18] An English POS tagger. http://www-tsujii.is.s.u-
tokyo.ac.jp/~tsuruoka/postagger/ [2008/07/28] 

[19] Y. Maeno and Y. Ohsawa, “Predicting relevant empty spots in social 
interaction”, Journal of Systems Science & Complexity, vol. 21, no. 2, 
pp. 161-171, 2008. 

[20] A. Vailaya, P. Bluvas, R.t Kincaid, A. Kuchinsky, M. Creech, and A. 
Adler, “An architecture for biological information extraction and 
representation”, Bioinformatics, vol. 21, no. 4, pp. 430-438, 2005. 

1759



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 PDFs that match the "Recommended"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


