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Abstract The competition among nations has been extended to competition between localities, and the importance
of knowledge activities in local areas is being emphasized. To contribute to the nurturing of highly qualified
professionals and the development of local industry, the Korean government established the S&T-centric research
universities including KAIST in 5 local areas. These S&T-centric research universities are top notch research centers
and educational environments in Korea. However, it has been pointed out that their ability to act as local innovation
hubs is limited. Accordingly, this study conducted an empirical analysis on the outcomes of the S&T-centric research
universities by dividing them into two categories, Mode 1 and Mode 2, and comparing them with those of other
general universities. It was found that the outcomes of the S&T-centric universities were higher in Mode 1, but lower
in Mode 2, than those of the general universities. Furthermore, the S&T-centric universities are not connected very
much to the region's specialized industries. It was difficult to find any evidence that the S&T-centric universities differ
from the other universities in terms of their outcomes or activities as they were initially envisaged.
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Table 1. Purpose of establishment and current status of S&T-centric universities

Division KAIST GIST DGIST UNIST POSTECH
Government-funded institution under the direct
Nature of the institution control(research institutional university) Public university Private
(As specified in the Special Research Institutes Support Act (Corporation) university
Enforcement Decree)
National University
Korea Advanced Gwangi Corporation Ulsan
o'e 'ce . au Daegu-Gyeongbuk | National Institute of .
. Institute of Science| Institute of . . . Private
Legal basis . Institute of Science Science and
and Technology Science and School Law
Establishment and Technology Act |Technology Act on the
Act Technology Act .
Establishment and
Operations
Establishment year 1971 1993 2004 2009 1986
(based on enrollment) (1973) (1995) (2011) (1987)
Students 13,633 2,074 540 3,943 4,061
suden wni:dzz:fm cudent | :653/3.980 1,624/450 373/167 1,114/2,829 2,667/1,394
Br . (243%) (361%) (223%) (39%) (191%)
Education (graduate student ratio)
Faculty 1,157 208 93 287 412
Full-time faculty 615 142 60 208 269
(faculty : student ratio) (1:22.2) (1:14.6) (1:9.0) (1:19.0) (1:15.1)
Total research funds 234.5 billion 66.8 billion 11.5 billion 47.8 billion 164.4 billion
(government support ratio) (77%) (66%) (97%) (81%) (71%)
Patent application & 1182/985 248/195 214/111 279/80 601/439
registration
Research P
SCI papers per full-time 1.01 1.04 0.34 0.90 1.21
faculty
Royalty earnings 2.79 billion 1.28 billion 0.445 billion 1.16 billion 1.93 billion
(research cost recovery rate) (1.19%) (1.92%) (3.87%) (2.43%) (1.17%)

Source: Korean Council for University Education, Higher Education in Korea [Internet], Available From: http://www.academyinfo.go.kr/.[7]
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Table 2. Basic statistics by university rank group(high -

low rank)
High Rank|Low Rank| Total
Division University | University | Universit
(N=15)* | (N=18)** | y(N=33)
Overseas Paper
(Unitiper person) 0.677 0.478 0.569
Overseas Patent
.164 114 .521
(Applied, Unit/per person) 0.16 0 0.5
Domestic Paper 0502 | 0536 | 0137
(Unit/per person)
Job Placement Student 484 558 524
(Total person)
Total research funds
(1,000 Korea won/per person) 163,886 | 107,233 | 132,984
Local research funds
(1,000 Korea won/per person) 2,538 3,386 3,001

* High rank university : Joongangilbo university rankings 1-15 place
universities including KIAST and POSTECH (specialized universities)

**Low rank university : Joongangilbo university rankings 16-30 place
universities and GIST, DGIST, UNIST (speicalized-universities)
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Table 3. Basic statistics by university specializations

general specialized Total
Division university | universities | University
(N=28)* (N=5) (N=33)
Overscas Paper 0.509 0.902 0.569
(Unit/per person)
Overseas Patent
0.600 0.078 0.521
(Applied, Unit/per person) 7
Domestic Paper
(Unit/per person) 0.068 0.520 0.137
Job Placement Student 611 19 524
(Total person)
Total research funds
2 132,984
(1,000 Korea won/per person) 97,70 330,566 32,98
Local research funds
(1,000 Korea won/per person) 3143 2,204 3,001

* general university : Joongangilbo university rankings top 1-30 place
universities except for KIAST and POSTECH
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Table 4. T-test results on Mode 1 and Mode 2 outcome indicators

Variable Group Sample Size Mean SD t-value
High Rank specialized universities 2 1111 0.145 335304
University general university 13 0.611 0.201 '
Oversea Paper
Low Rank specialized universities 3 0.763 0.369 3016+
University general university 15 0.422 0.131 '
High Rank specialized universities 2 0.676 0.395 6564+
University general university 13 0.086 0.047 ‘
Oversea Patent — —
Low Rank specialized universities 3 0.416 0.230 P
University general university 15 0.053 0.054 '
High Rank specialized universities 2 0.101 0.003 P
University general university 13 0.564 0.124 '
Domestic Paper
Low Rank specialized universities 3 0.063 0.037 P
University general university 15 0.630 0.145 '
High Rank specialized universities 2 85.0 106.1
L -1.662
Placement University general university 13 5454 378.3
Student Low Rank specialized universities 3 9.0 155 -
University general university 15 668.3 350.0 '

note : *** p<0.01, ** p<0.05, * p<0.1
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2 Ztzhe] Aapies SEUFE sta Aeteldnin]  AAsiginh 4 A, (28 DollA= skl drr o
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Table 5. ANOVA analysis results on Mode 1 and Mode 2 outcome indicators

Result variable Explanatory variable SS MS F-value
Rank dummy variable 0.369 0.369 10.64%**
Oversea Paper
Specialized dummy variable 0.700 0.700 20.17%**
Rank dummy variable 0.035 0.035 2.78
Oversea Patent
Specialized dummy variable 0.880 0.880 69.15%**
Rank dummy variable 0.021 0.021 1.28
Domestic Paper — -
Specialized dummy variable 1.166 1.166 T1.15%**
Rank dummy variable 7,169.5 7169.5 0.62
Placement Student
Specialized dummy variable 1,413,672.5 1,413,672.5 12.17%**

note : *** p<0.01, ** p<0.05, * p<0.1

120



Tal7| &S gsote] AQEAl AN B BE 19} BE 2 A4S FH0R

Table 6. Regression analysis results on Mode 1 and Mode 2 outcome indicators

Result Oversea Paper Oversea Patent Domestic Paper Placement Student
variable
Explanatory Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
variable

Rank dummy variable 0.189%* 0.084 0.032 0.012 -0.066 -0.003 -122.949 -140.434
(High Rank University=1) 0.071) (0.064 ) (0.040) (0.044) (0.049) (0.045) (130.594) (150.088)
Specialized dummy variable 0.341%%* 0.031 0.363%** 0.293%* -0.567*%* -0.375%%*% | -659.333** | -714.008**
(Specialized universities=1) (0.118) 0.124 ) (0.067) (0.085) (0.081) (0.088) (217.967) (289.926)

Rank dummy variable*Specialized 0.16 0.08 0.228%* 0.201* 0.103 0.161 198.949 181.395
dummy variable (0.185 ) 0.152) (0.105) (0.105) 0.127) (0.108) (340.637) (356.461)

Total research funds 0.292%** 0.082 -0.196%** 58.034
(1,000 Korea won) (0.073) (0.051) (0.052) (171.365)

0.776 0.713 -0.974 344.889

. N .

Local research funds weight (%) (1039) (0.716) 0.734) (2,428.070)

Constant 0.422%%* -2.884%* 0.053* -0.903 0.630%** 2.875%%* | 668.333%** 1.768
(0.048 ) (0.843) (0.027) (0.581) (0.033) (0.596) (88.985 ) | (1,970.621)

note 1. The numbers in parentheses represent the standard error
2. *#% p<0.01, ** p<0.05, * p<0.1
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Regression

ANOVA

t-test

Test

Hypothesis 1-2

Hypothesis 1-1

Hypothesis 1. Specialized universities demonstrate higher Mode 1

outcomes than general universities

Table 7. Summary of quantitative analysis results
Hypothesis 2. Specialized universities demonstrate higher Mode 1

Hypothesis
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Table 8. Current status Department and majors and the specialization index of S&T-centric universities

University Undergraduate Gaduate
Physics, Mathematical Sciences, Chemistry, Nanoscience &
Technology, Biological ~Sciences, Medical Science and
Engineeri Bi ical i Engineeri
Physics, ~ Mathematical ~ Sciences,  Chemistry, ngmfeer'mg, omedica Sleence an d. ngmeering
L . . L Interdisciplinary Program, Mechanical Engineering, Aerospace
Biological ~ Sciences, Mechanical ~Engineering, L . L . .
L . . Engineering, Electrical Engineering, Computer Science, Civil and
Aerospace  Engineering,  Electrical ~Engineering, . . . .
. .. . Environmental Engineering, Future Vehicle, Environmental and
Computer ~ Science, Civil &  Environmental Enerey Technoloay Program. Bio and Brain Eneincering. Brain
KAIST Engineering, Bio & Brain Engineering, Industrial 53.1 crgy Lectiology trogram, Bio and _EINCETINg, 59.8
. . . . and Cognitive Engineering, Industrial Design, Industrial &
Design, Industrial & Systems Engineering, Chemical .. . . -
- S . . Systems Engineering, Chemical and Biomolecular Engineering,
& Biomolecular, Engineering, Materials Science & . . —
Engineering, Nuclear & Quantum Engineerin Materials Science & Engineering, Nuclear and Quantum
5 gmee i’d T“hsl Man‘:‘"m " gmeenng, Engineering, The Cho Chun Shik Graduate School for Green
HSINCss eeinology gene Transportation, Knowledge Service Engineering, EEWS, Culture
Technology, Business and Technology Management, Global IT
Technology Program, Science and Technology Policy
Information and Communications, Materials Science and
Physics, Chemistry, Life Sciences, Mechanical Engineering, Mechatronics, ~Environmental ~ Science  and
GIST . ; . . . 25.0 . . . . . 21.9
Engineering, Materials Science, Environment Science Engineering, Life Sciences, Physics and Photon Science,
Chemistry, Medical System Engineering
Emergi Materials ~ Scil Informati & . . . . .
omcri?cgaﬁonacgisinccrf:ncc’ En(l:rorma l;mstcms Emerging Materials Science, Information & ommunication
DGIST . ¢ . e . gy 4 . 62.5 Engineering, Energy Systems Engineering, Robotics Engineering, 46.4
Engineering, ~ Robotics ~ Engineering,  Brain " . . .
. . . Brain &Cognitive Sciences, New Biology
&Cognitive Sciences, New Biology
Mechanical Engineeri Nucl i
ec, anlc.a nglneelrmg, ucear SCICHCC and Electrical Engineering, Computer Engineering, Mechanical
Engineering,  Environmental ~ Science  and L . . .
L L Engineering,  Nuclear  Engineering,  Materials  Science
Engineering, Urban Infrastructure  Engineering, L . . . Lo .
. . . . &Engineering, Biomedical Engineering, Biological Science,
Disaster Management Engineering, Industrial Design Lo .
o Human Factors Engineering, System Design and Control
Human and Systems Engineering, Advanced L . . L
UNIST . . . L 52.9 Engineering, Environmental Science and Engineering, Urban 35.0
Materials Science, Nano Materials Engineering, L . Lo
L . Lo Infrastructure Engineering, Disaster management Engineering,
Energy  Engineering,  Chemical  Engineering, . L X
: N . Battery Science and Technology, Energy Engineering, Chemical
Electrical Engineering, Computer Science and Lo . ! . .
L . N L L Engineering, Chemistry, Physics, Mathematics, Mathematical
Engineering, Biomedical Engineering, Biological Scionces. Manasement Engincerin
Sciences, Physics, Chemistry, Mathematical Sciences ’ ¢ s s
. . . . . Mathematics, Physics, Chemistry, Life Sci , Material
Mathematics, Physics, Chemistry, Life Sciences, é ematics y.swsA emlstry. e Acnenc.es aenells
. . . . Science and Engineering, Mechanical Engineering, Industrial
Materials ~ Science & Engineering, ~Mechanical L . .
L . L &Management Engineering, Electrical Engineering, Computer
Engineering, Industrial &Management Engineering, . L X L .
. L . Science and Engineering, Chemical Engineering, Environmental
POSTECH Electrical ~ Engineering, ~ Computer  Science 38.6 . . L L 522
L . L . Science and Engineering, Interdisciplinary Bioscience and
&Engineering, Chemical Engineering, Creative 1T o . . .
R L o . Bioengineering, Advanced Materials  Science, Integrative
Engineering, The Division of Humanities and Social . . L
. Biosciences and Biotechnology, IT Convergence Engineering,
Sciences -
Advanced Nuclear Engineering, Ferrous Technology
Source : Various university websites and information disclosure materials
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Table 9. Regional strategic industries and university
-region specialization index
specialization
. - - index
Region Specialized promoting industry (undergraduate/
graduate)
smart home appliances, complex mold,
Gwangju |biomedical material parts, knowledge data, 33.3/0.0
design
mold precise machining, optical instrument
Dagjeon  |material, bio material, R&D service, 16.7/8.3
knowledge fusion
transportation machine fusion parts, fine
Ulsan chemistry, energy material, environment,| 23.5/18.2
engineering plant
material-based  biohealth, machinery of|
Daegu production process, precision molding,| 16.7/16.7
fashionwear, data-based knowledge service
digital device part, energy components and
Gyeongbuk |materials, molding and forming processing,|  33.3/16.7
functional bio material, life fiber
nano electron material, biomedical material,
Pohang*  [steel new material, energy material, 12.5/0.0
intelligent robot material

Source: 2014 Implementation Plan for the Regional Industry Support
Program([23]
* Based on the Pohang Technopark Regional Innovation program

58] w5 glo] S4suisto]
Apglo] o5l A} Bee
Mode 2 434 E4althstol

Ao gtk thal W, a5
A% Ao glo] Auksio) 2oz om,

3]

Q)
=
al

Aol 3wk A
of Br} AFeta Qe
HHES(2013) ¢ 117

L

= Jlo® ol5e] 1

. oA
£1(2014)9] A+23}

=] - [e)
sk s

Mg, ol2A 7]

125

g3tk YA, Gibbsons et al.(1994)
sl7] 913 my oz A Ak
A M hto] AHEA S
2 A ztet vjske] AbE A A5 f28)e] Al Aol 2
orste] E4stuigte] 7153 A FAH R HEF
o &M  Gibbsons et al.(1994)2] A}l XS E Al A A]
RIS) &7 Aol & AATR=H] 7]oJ & ur} glrka shlch
BaAteEn TN E B 7] AAE
=% 5 U

7} JERE 53 o
7] Aobe 22
o] KAISTS mdl&
Holof g}

Aqshe B9

=
454

35

=
o

iy

xe
i
oot e

2 fu X E oA

P
H
M
-
=R
v
Q
w2
=
il
= & 2 |

%
o
)
)
2
o,
“
-
o
fu)
e &
o
2

i

il
=

Ho
ol
o

N
ar o &

=

o

]
o
=
N,

= o
o,
oo M1 rju o Lok

et
o o
rir N

oo

S7dstiete] A9 ol%

oty
= =2
)

2 o
2L i
2

o,

o
& T

oL B9 0o

=
2
o
‘2
2
ox
o
ofj
A
ol
ok
>

o

A2 A 3 B

e HFolghs

2

o
N
_:‘I:‘/ =

]
h=)

!
L 1o ¥

fll

ko
ol
ol
2

o
(o]
=

ron
—Ej%i:\"
-3

M

(o

fru

H

)

f

-,

rl

18 ofx
o,

)
e
v



FFAS & =B AT ANLS, 2016

=0
o=

Hsiietel 7]

2L

2,
oy

:CI>L_11
o
[
K
o o,

o
o

ol
-

32 oR

32 oo
2 o

>0
im
=

o
J0 o
oX,

o
b1 oo
o =
Jo Mg

d

N
>

o FaA vk
o W91 WolH7)E B
ofe] shelaelse] S el
g o] 2L B

=
Y
J

oo
2 i

rf

=
i

E

=)

= o

Qo)

2
!
=2
N
-

¢

%0 ox
, 2
i,

o M o
(i

9,
o
ox,
[
o
o
1o #d

o,
J

=
At )
W
9

o
o
o 2

References

[1] B. Hotz-Hart, “Innovation Networks, Regions, and
Globalization” in G. L. Clark, M. S. Gertler, M. P.
Feldman, K. Williams(editors), The Oxford handbook of
economic geography, Oxford University Press, 2000.

C. G. Min, K. B. Park, K. C. Jung, H. D. Jo, The Roles
of Regional University in. Regional Innovation System
and Activation Policies, Science and Technology Policy
Institute, 2011.

(2]

126

B3]

[4]

[3]

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[1e]

[17]

[18]

K. B. Park, S. M. Hong, S. W. Kim, H. K. Sim,
Programs  for  supporting  S&T-center  research
universities, Ministry of Science, ICT and Future
Planning, Science and Technology Policy Institute, 2014.

K. B. Park, M. S. Park, “The Role of S&T-center
Universities for Technology Transfer and
Entrepreneurship Vitalization”, Science and Technology
Policy, vol. 23, no. 2, pp. 166-172, 2013.

Ministry of Education, Science and Technology,
Characterization and Development plan for S&T
Universities, Ministry of Education, Science and
Technology, 2011.

S. W. Kim, J. H. Chung, K. B. Park, H. J. Kim, H. H.
Cho, Y. D. Kim, S. R. Chun, 4 Study on the
Development Model and Implementation for Technology
Commercialization in Univ. Specializing in Science and
Engineering, Science and Technology Policy Institute,
2013.

Korean Council for University Education, Higher
Education in Korea [Internet], Available From:
http://www.academyinfo.go.kr/. (accessed Jul., 19, 2015)

M. Gibbons, C. Limoges, H. Nowotny, S. Schwartzman,
P. Scott, M. Trow, The New Production of knowledge:
The dynamics of science and research in contemporary
societies, Sage, 1994.

W. C. Song, J. E. Seong, S. J. Hong, J. G. Han, J. H.
Park, Issues and Challenges of Societal Innovation
Policy, Science & Technology Evaluation and Policy
Institute, 2012.

H. J. Braczyk, P. N. Cooke, M. Heidenreich, Regional
Innovation Systems: the Role of Governances in a
Globalized World, Psychology Press, 1998.

S. W. Jung, How to Strengthen Regional Innovation
Systems in Korea, Science and Technology Policy, vol.
119, pp. 79-98, 1999.

D. Park, Regional Innovation Systems of the World,
hanulmplus, 2014.

J. Noisi, Regional Systems of Innovation: Market Pull
and Government Push, Canadian Research Network on
Regional Innovation Systems, 2000.

J. H. Lee, C. W. Lee, “Reconsidering the Concept,
Typology and Theories of Agglomeration and Cluster in
Economic Geography”, Journal of the Economic
Geographical Society of Korea, vol. 11, no. 3, pp.
302-318, 2008.

S. W. Jung, Business and Technology, Kyungmoon,
2012.

H. K. Sin, “The Cooperation Ways between the Local
Government and Regional Universities for Vitalizing the
Regional Innovation System”, Journal of social science,
vol. 18, pp. 49-65, 2007.

B. O. Kil, B. H. Choi, “Establishment Plans of
Promoting National Defense Science & Technology and
Establishing  Regional Innovation System”, The
Quarterly Journal of Defense Policy Studies, vol. 76, pp.
113-144, 2007.

Y. C. Choi, “Analysing the Governance of Regional
Policies in the UK: Collaborative Relationships between
Stakeholders within the Cambridge Technopole”,



He7| &5 AL AAA B 2E 13 BE 2 TS FHL=

Journal of the Economic Geographical Society of Korea,
vol. 9, no. 1, pp. 61-80, 2006.

S. H. Nam, D. H. Sin, “Innovative Milieu of Pittsburgh:
Knowledge Sharing among Universities and Information
Technology Hubs”, Journal of The Korean Regional
Development Association, vol. 17, no. 2, pp. 155-174,
2005.

[19]

[20] P. Benneworth, D. Charles, “University Spin-off Policies
and Economic Development in Less Successful Regions:
Learning from two Decades of Policy Practice”,
European Planning Studies, vol. 13, no. 4, pp. 537-557,
2005.

DOI: http://dx.doi.org/10.1080/09654310500107175

[21] L. Coenen, “The Role of Universities in the Regional
Innovation Systems of the North East of England and
Scania, Sweden: providing missing links?”, Environment
and Planning C, vol. 25, no. 6, pp. 803-821, 2007.

DOI: http://dx.doi.org/10.1068/c0579

[22] Joongangilbo, Report [Internet], Available From:

http://univ.joongang.co.kr/. (accessed Jul., 19, 2015)

Ministry of Trade, Industry and Energy, 2014
Implementation Plan for the Regional Industry Support
Program, 2014.

[23]

L} X| 4(Chie-Soo Nha) [H3|H]

01993y 2¢ : Hdigha Pguysh
A PR (F43AAh

020141 29 : AU 7]EHY
St} (WA E

02015 59 ~ AA ¢ mHFE
s wuRetd 49718
I

<BAol

1147, H7IR&D

0] H £=(Jung-Soo Lee) [&3] 3]

02011 2¢ : AUigtu 7]1&4 Y
k3 (7934

020131 8¢ : AU 7149
o3} (AR R)

020161 2¢¥ ~ AAl : SHEEE
dATd FAATY

i

127

Ht XH QlJaemin Park) [H3#]
¢ 19973 6¥ : W] Q3lo]eFHu)gt
A AAE XA}

¢ 19991 9¥ : W] Q3o Yt
A AAE da}

©2007d 39 ~ dA :

e




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


