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Abstract

Fuzzy Cognitive Map, one of ways to model, describe and infer reasoning relations, is widely
used in the field of reasoning knowledge engineering. Despite of the natural and easy
understanding of decision and smooth explanation of relation between front and rear, reasoning
relation is organized with mathematical haziness and complex algorithm and rarely has an
interactive user interface. This paper suggests an interactive Fuzzy Cognitive Map(FCM)
construction support system. It builds a FCM increasingly concerning multiple experts’
knowledge. Futhermore, it supports user—supportive environment by dynamically displaying the

structure of Fuzzy Cognitive Map which is constructed by the interaction between experts and
the system.
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Factor: F'ray DDDLHE(IDH Ievel 50
umnber of cause:
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Murnber of causes: 1

Mumber of cycles: 5000

—===== Meration 0 ========

Factor: Prey food: level = 5EI

Factar: Prey population; le

Factor: Predator DDDuIat\on Ievel 50

====== Heration | ========

Factor: Prey food; level = 50

Eactor: Prey DDDu\atlon level = 50
Factor: Predator population; level = B0

12l 5. Fuzzy Cognitive Map Applet Qlof2tAQA
A-of st Zot

[8]9] Realistic Ecosystem Modelling with Fuzzy
Cognitive Maps= A #AA| QA5 -5 HAsaL 1
o W& B gts AAste] ARFALLES] HAE
g3 AR E FalA xdd £k GUIZIHESR A}
SR A A S AT AR, oo w7 A4
= A¥ehe 7les AT ¥ AAIALAE 1T
o] et AAIE A dHA kol otlA] T 1A
2904 & firk
[2¥ 6]2 Realistic Ecosystem Modelling with
Fuzzy Cognitive Maps®] Q1A 245 st 1
of thah Al HAE BT gitk Ao AAAAL
’\5-4 T5 st 01“4 TAE ZheA] dE= 473

1ﬂ0

12 6. Realistic Ecosystem Modelling with Fuzzy
Cognitive Maps Clnf2tAR4 /=



4 SIEIEHEIXSE|E=2X] '08 Vol. 8 No. 12

[238 7]& Redlistic Ecosystem Modelling with
Fuzzy Cognitive Maps®] 235 HojFL] o] Ay
[19] 6lolA AAsE JHBAL LT &4l wet
A QABA L E0] oJEA BAE 7L o" B

& 7H0EA BelFm qlrk Teit AReALsE
5— Yol 4 Ajteke 715
AHgAE) AAR Yoz
B EH A S

Alsatal A 7] wiZol AHg-eh=tl

A oA B 2

o
5
iin)
o
s
o
=]
et
=
N

SholA] Ew et

% 7. Realistic Ecosystem Modelling with
Fuzzy Cognitive Maps?| Zu} =3
[9]¢] Simple Fem and Designer Plate: 2133374 &
2ES UG 1HzE Z3Y F JEF AUt ¢
B AA"E W 5 7S Adet)h e oy
7 7155 AHE & Q7] wlel] AREREY] e
gk oJatxFo] Thsalt
[29 8] Simple Fem and Designer Plate®] <13
ALAES] AAEAN AHAALAES WA stL
AE A8 2lolvy ey} o] Hgh the] A
7ke] 22 A wkedsA] Eatal AHHA AT Tt
o)

Mo

I3 8. Simple FCM and Designer Palate

SlolA] v b 2RSS Aniehel AR @
e AR YT [ 11 (6919 AHAAA % 75 A
9 N2EE A9 )5 AFE ad AnE Holw

it

o

T Qlapat | olabat | 0|tk clof
QmpA 9| | HQA | HeA| A | SHA|HE7
JehzEd | AYM dE wetE | 243t | ofR|4
Az ¥ | d | @ 23t
ABFCMI6] 0 X 0 X 0 X
Fuzzy Cognitive]
Map Applet[7] X 0 0 X X
Realistic
Ecosystem
Modelling with 0 0 0 X X X
Fuzzy Cognitive
Mapsl[8]
Simple FCM and
Designer 0 0 X X 0 X
Palate[9]

A2 o] FE Q17 A A& Fojuo] A2 7)9k A
2o &)= A 2FE dAlolA A WA sjok & ¥}
goltk. o] R A2 g Bl Fag LAl oL
oz & A gtk A2 5 A4 dAY
o} ZulQIFEbe] el w23 Agto] F sy u
woll X A718k Al 2~Hle] skl A a3k u]§ A4 2
Qlo] gtk ME7tRHH A2)s dollie A B
9 3o V)R AL AE F 7RIk A MAE
TAE ddste 290oz FA4E AGIAA 40,
T RAE ABRBALLE Abole] TAE YERE <l
A F2olth



5

4 NAE

e
=

o

= X

HX| QM 7

3

—

I

of ™
— G
= o s S
52 g 2 s o
ﬂl\ﬂﬂlﬂdr ‘jan%d.o_e%]&@
= B o [ ODHEL = W E
o cua) mo = b .seﬁo%iE H
o s Mo 2 %ermrﬁ i o o O
= °k ﬂmﬁaﬁfﬂ n ) . IR = % B
H d%%ﬂ%ﬂ g | lollE] bl I3 ww P o F 1r
T2 Ltw.oauw@ﬂ%m L e @ 2wl fegawm
%%@%WM@M&%@N@% ey B m_mgﬂwﬁ @mﬂﬂ.ﬂzg?H
™ E 5 N > o B HE Emwﬂmm 7 = X oy — N oK = b o
Wwﬂ%mwzrmm@wéwﬁvﬁkﬁq ek HEE m_ MW%WQ% olﬂﬁﬂi&mmgla%
W_eoﬂe.aLaianﬂﬂA,ﬂA.#]wﬂauﬂﬂL ggggg s | T = ﬂﬁmMﬂM Wdﬂ@vﬁﬂoﬁ7m°q
R o] N 39:11;5% A I i Torx < B0
zmﬂmﬂﬂﬂﬂ?ﬂ@ﬂﬂxﬂxi? e %imﬂﬂﬂogv _:mlﬂ.ﬂfrﬁwoﬂ
e B LE oﬂﬂl%mﬂﬂio s a3 e LN i ﬂ&ﬂ}iﬂ%z
NI N H#?%g_% DDDDDDD = ohsﬂo{ ° T o w T
zfjﬂ{muu%wﬁ%ﬂh_/7 = " M= P H%i@o&zoﬂu
wz%;%ﬂaﬁaoﬁ%wmg EEHEE| G W@Eﬁga %ﬁﬁ%ﬁwm@q
R il Lf = Of ‘Dl N Hlx.u\_ RSN £ o= alelele|e|=|e]e|=|= il M = ‘ul i3 i =) 2o |
o N o TH — N = T Selol = %° o ~d = iCY ]E
%ﬁm%ﬂ&&%ﬂﬁ?@uﬂo% )2 AcE s & pENEE 2 _wfxﬂwrm%ﬁﬂ
zomuleﬂl(l_/r% T ag o %R R 2w o K K W R %
o =y J.UAO s _J]Lxﬂ Slelellal| o il . X ii]iﬂﬂ@dﬂl ol
B E%Lﬂ1_% z%iwwN@ mﬂwr%wmm %0 _szﬂ%ﬂamﬂ@
_— ) — o °l| —_— =
Periiiiileriiir SR H
N q \WL I, .y ET w__/T 1uuuuuuunuu _._m__“_ - Z, a ]‘ﬂrl E W w M ﬂu q &Ko ”r_mo = q %
R Rl %dr.%”ﬁ%% m_ﬂmﬂﬂ%@n%ﬂ.
Mooy XX D%H,zwx_zr oW 4 %Wﬂgm
rEEX TX I m_ﬂﬂmTﬁlﬂqo
FEET Srrziisd X PEEavEIcY
i]]._]o manmanﬂ?llﬁEt V) TW R T .
TS Mﬁ%ﬂ%oloﬂ%%o 7ﬂaoﬂ%mdr
= dlmﬂdr.m .45Vﬁﬂ o EIRNEIC
W%E.EEM%M&H&%%%%W o B w
—_— k — Bl
T o }ﬂpgazﬂu_séll@rl JE = T I
wﬂiuﬂyﬁﬂoﬂmwoﬂﬂo% T BE
B o A = oA B = D T )
NG A P T N oo s N o ) 0 A
L% %y e BTG, LS : e b
M&ﬁgngzqg1%glﬂ ¢ 4 o=,
= e o To T e 5 = o X = o4 HoE b
| ool % koo ® T oh o yp & o = S & £
K T gk%qdﬁil s By | ® Tl o
TMHQQ%%gﬂWQ@X%QW I A 5
= O N\ 4]7ﬂ _ g = Y !
%_utmuW%&Jﬂ%%zooaeﬂzTM& e 2 oIL Wy fia
A CAERON % oy M i s iolgs| | £ L 5w =)
= 2 M%:@oaoi%%.ﬂoﬂv SL EEl | m el o
EV@@@L%ﬂr%&ﬂou‘@aﬂo z o i ~
ﬂd%ﬁ1ﬂoi x o T " R LN =~
|@_Jlawt1ﬂﬂ@ = O = 3 I N
o4 Hxllcéxq]r 5}4]7 2l = ol Ry oh
.WZ, _ﬂtJuA‘I_/FEﬁ‘LI = = st _.E‘Ir]_l]
B W e E®Ed 4 R ==l & = o H 5 &l
— o a1 1zT1ﬂ _ 2 ok SEIes H = & o ®°
T e T X X o 1o of o A %, Mz = = o <)
X X = =T N TS ol & nE e E= o)) X o - =
SO = J.OMMAEE I~ ,WSL S = mogel_l‘l
o o o) = il ~ H
o) E m ﬁu_nrﬂnfﬂg o}J
[,QXLM m
CO= ™
al




|=2X| '08 Vol. 8 No. 12

2|
i
1%0

ol
R

uy

FCMO A& 7H5A2

=T

B e

D

ol
B
2]

on
K

ol =

=
RO w5y

E)

N
K1 o iy
- ™R
x cm% o) X
oo T
g o T 0
od = o T
of W oo
m oA =
< o N

AT M O T
7T T

Integer Caasal Value

Linguistic ¥ ariatle
very strong

strong

mecium

weale

veryweak

(a0 causal effect)

SE= U

a3 12, AojH QoA Ae} of

g

b
Ak

NIV

= JEfol . o)z 3

g

el

JE=TE]

o

o

oA AE7HE ARGt

274

5}
ol 7}

E=

a3 15, M2l olafaA X a4

(18 15 AE7}e] QA 72 ad=E 1ol

L
L

77} Q@A 271 73N E

ik
ek

7318t whetA
]

Glan

g
3
2

osem:

HEte #

a3 13.



ANEX}

MEXS0 o3t Tx| QAE 7E XY AAY 7

oh 499 gEe AF o ARk A4
§

Ak (23 16]2 ApaA = Al 9

[ Mokt [mpetitvene] Market FompetiordSaies Price] Asscmbly | Guaity | Ecomomic | Asscmbly | Rssembly |

e B B e e Il I Il e e e

eiiveness] 5000000 | 0:090000 | G.0000U0 | G.000000 | 0:000300 | 0.000000 | 0900000 | 3-00000 | 0.000000 | 050300 |

[ Morke] 000100 | 0:000000 | G.06U0U0 | G.000000 | 0:000000 | 0:0000U0 | 0900000 | G:0U0U0D | 0:000000 | G000 |

[empetiors] 5000000 | G.000000 | 0.000000 | 0.000000 | 0.000000 | 0000000 | 0.000000 | 0.000000 | 0000000 | a-000000 |

[Se1es Price] 2:000000 | 00000 | --000000 | G.000000 | 0:00000 | 0.000000 | 0900000 | 3-000000 | -000000 | 050700 |

[ Asscmbiy] W0U0T0U | 4000000 | G.06U0U0 | 000000 | 5000000 | 0:0000U0 | 0900000 | G-0UOUOY | 0:000000 | 300U |

[ Gueiin] w0000a0 | 3000000 | 2000000 | 0.090000 | 0.000000 | 0000000 | 0.000000 | 0.000000 | 5000000 | @-000000 |

=

o G-0000U0 | G.000000 | 3000000 | 0.000000 | 0900000 | G-0U0U00 | 0.000000 | 00000 | G-000000 | 0:000000 |

[ Ascmbi] 000T0U | 4000000 | U0U0U0 | 0900000 | 2000000 | 0:00U0U0 | 0909000 | G0UOUOD | 0.000000 [ GUGTOD |

[ Aesembb] 000000 | 000000 | 0.000000 | 0.000000 | 5:000000 | 0.000000 | 0.000000 | 0.000000 | 0000000 | a-000070 |

a3 16, uA & 2o Qg A

IV, CH HE27te| XA Zg

573 2A) g9 FEAl e 5] 218tk o
I AEThe] Ae Agets Aol st #xQ14
o] A2 o dEvke oHs S HAAA
T AFEE FIMA

B A z"o e AE7FEY dndALs Ey
o whE QEA|e] 2 o] Byl W AR
T gdo] ET) e ko r Fg o
Aol ARA|FF T2 B ] HARJIA L= AR Aol 2l
HHALAR o] FoA Y& Tk Utk F FHXAA
o] PHEL AR AV OE 5 JaL 7F PEe
A dgshe ABA 247 OE Utk
ZhA FHEES A st Z7M7E Aol astal
7k B8 G w2 2719 YA TE BAsto]
of it} dlE B0, A WA AE7FE 10719] A2AA
245 ANElL, g AE7R= 11719 Qg aA e A
= AANRE 9 109 AFBA LA} TEE L A7)
H] F58 40 2 B

[
2
ol
Job
o
o
12
¢
i)
r
X
o fo
3k

Mo M 1o
O?é“,

i
o
rie
—
=
O%
K=
—
1o,
Q
o
32 -
2 N
o
ot
i
=
PN
=
e

Mo @ z3EE
i(iJ=1,2345,6,789,10,11)= (1) A2 S3llA
TR o714 N 17kl ol WAz b Al
.

)

R

IR 1ol
FLEGE) EDITE) | R
CET- IR

a3 17, ool MEJHe| XAE ZEE #£ Jdx

(13 172 theel AE7e) A4S AT
wolEth 3 WA AR 10709 F5

i

8AE JE9 3, T2 AE7H= 10719 T5E o
QAE QEE T 19 b FE AFJAALAE

oo & &
EJEFE
w42
r_?L;g-
_MXLI%
s
o -
[Ei
LR
oy
Lo
&L Fo
[
e
o N
o_}‘t_li
o
2
= o
=k
RN
[ P |

e
)
ko
B
il
v
o
£
o

[ Marke{ 0:700000 | 050000 | 008000 | 0.000400 | 000080 | 080000 | 5008000 | 0.000W00 | 0900000 | 0000000 | 5:000000 |

fefivencs<] 200000 | G0M0000 | T-00U000 | 0:000U00 | 0-000010 [ 000000 | 5000000 | 0000000 | 0900000 | 0000000 | 0000000 |

e T-000000 | G:0000W0 | ®000000 | G000800 | 000500 | G000600 | D90WG00 | 0005000 | G005000 | 0000000 | 0000008 |
o

ompeiior<| 20000 | G.0000W0 | 00000 | 000U00 | GO00HG0 | G000 | D90WG00 | 0900000 | 600600 | 00WG000 | G-0w0003 |

[ Pie] -000000 | 500000 | 500000 | 0.000100 | 000010 | 080000 | ©:00000 | 0.000W00 | 50000 | 0000000 | &:000000 |

[ FesemEn] G:0000T0 | Z0000H0 | E000000 | 000800 | 0000 | G00600 | DO0RO00 | 0905000 | G00G000 | 590000 | 0000008 |

[ Q] o:000030 | T-5000W0 | T-000000 [ 000800 | G000W00 | G000600 | D90WG00 | 090500 | 250500 | 0000000 | 0-0u0003 |
Cantoa

[ Ceomemi o.000000 | G.000000 | T-500900 | 000U00 | G000HG0 | G000H00 | D90WT00 | 0900000 | 600600 | 00ma000 | G-0m000a |
Candi

[[#ScmBi 0:1000T0 | 20M0000 | ZS0U00 | 0:000U00 | 1-6000TD [ 0000000 | ©:00W000 | 0000000 | 0900000 | 0000000 | 0000000 |
peml

[[Fesembh] o:0000T0 | 2590000 | ®000000 | 000800 | Z500000 | G000600 | D90WG00 | 0005000 | 0006000 | 0900000 | 0-0w0008 |
s

[Froucive] S:000000 | G:G000T0 | T000000 | 000800 | G000000 | G000400 | D90WG00 | 0900000 | 6006000 | 0000000 | 0-0m0003 |

a2l 18. Chol MEJIQ| X[AS ZEE dE

(2% 18] th4=2] AErle] x4& Agst <
HojFr} o] ek 4z Tezet 2ol 11719 13k



o)
rok
H
Tk
rz
[
Job
ol
rr
Mo
Rl
S
(0]
<
o
(0]
=2
S}
R;

<
M
o
<
4
A
Ral
rie
=
|>
114
4
O
rior
o

HW
CPU intel pentium4 3.2GHZ
RAM 2GB
HDD 200GB

RADEON X600

DISPLAY TG 22inch/wide 1680 * 1050PX

SW
0S MS windows XP professional service pack?2
TOOLS MS visual studio .NET 2003

MS .NET framework SDK V1.1

B eRol A A Al2gle] PARE (17 19]%
Atk A WALl A2 RIS F7heta, Qo]
WS ek, thee] ARTFE A 85 R,

A 2 s, ¥ A A AAE

ARTFES] A4S Yol Az Fejol U=
T2E WEA A

38 19, AJAH Mz

B Rl FHE A FEA G 5 5 o
NP5 AQ LB el AR 242 7]
who @ Bl Qab ans FEeha, FE9 9 9
HARLE 7] FA T PAL ekl $5)
858 Al IS EAT. o2 448 B
58 §HOR wEe) wES Abold] o) SR
SelAle et gEAgel ol@ 49 AlzEt 7}
el e,
VI ZE

B ERAAE AL A8l 98 WA A4E
& AQ AR AR A Az A
2515 ol g3 A A%} WAZ wadslw, AEA 4
5 A8l o) $4Q) wao] e, thael A
7 AHol Mg £ gl HAANE THS AL
24 w7 Q450 Bege AHgstel 449 S5
A40] gl BEAOR ol BF ATE 75
g A9 HA 89 Agstel 4% B go
24 2 A7 Ase] 584 FHsH Aol

[11 J. A Dickerson and B. Kosko, Fuzzy
engineering, Prentice, Hall Pub, 1994.

[2] K C. Lee and H. S. Kim, "A fuzzy cognitive
map-based bi-directional inference mechanism:
an application to stock investment analysis,”
Intelligent Systems in Accounting Finance &
Management, Vol.6, No.1, pp.41-57, 1997.

[3] Z. Q. Liu and R. Satur, "Contextual fuzzy
cognitive map for decision support in

systems,” IEEE
Transactions on Fuzzy Systems, Vol.7, No.5,
pp.495-507, 1999.

[4 J. R Cole and KA. Persichitte, "Fuzzy

geographic  information



-

ARBAF AEXS0| o3t WX OINE 7& X ARY 9

-

cognitive mapping: applications in education,”
International Journal of Intelligent Systems,
Vol.15, No.1, pp.1-25, 2000.

[6] I Kang, S. Lee, and J. Choi, "Using fuzzy
cognitive map for the relationship management
in airline service,” Expert Systems with
Applications, Vol.26, No.4, pp.545-555, 2004.

[6] http://abfcm.fesb.hr/index.php

[7] http://www.ochoadeaspuru.comy/fuzcogmap/

[8] J. Contreras, J. P. Paz, D. Amaya, and A. Pineda,
"Realistic Ecosystem Modelling with Fuzzy
Cognitive Maps,” International Journal of
Computational Intelligence Research, Vol.3,
No.2, pp.139-144, 2007.

[9] D. Borrie, S. Isnandar, and C. S. Ozveren, "The
Use of Fuzzy Cognitive Agents to Simulate
trading patterns within the Liberalised UK
electricity market,” UPEC '06 Proceedings of
the 41st International, Vol.3, pp.1077-1082, 2006.

XN Xp A T

Al & 2(Hyoung-Wook Shin) B
2|
51

nfo]g

A % E(Jong—Mun Jeong) =3H

L2008 39 ~ &AW
AT TS Sy

<Rk HEHo], Hole]
wfolg

=
2
=1

Z 9] 3 (Cheah Wooi Ping)
= 19861 Cambell University,
USA(EA}

= 19934 : University of Science
Malaysia(A1A}

= 20066 ~ @Al gl A
: A FE S HhALEY

= 19961 ~ 20061 : Faculty of Information Science
Multimedia

g3l

and Technology, University,
Malaysia(Lecturer)
<PAFEoE> ¢ Software to Knowledge engineering,

decision support systems, and datamining

% ¥ %(Hyung-Jung Yang) H3H
& » 1991 - AEsta A A s
b
= 1993 dEGsta i A g
SHAAD
1998 @ &l i At
S

L2003 ~ 2005 ¢ 7] ot 917l

<2005 ~ 2007 : Aejsta AR TR 497
A}

L2007 ~ A 1 AR e g

<FAFEoE> ¢ e-Design, Hlo]E wlo]y, e-Learning

7 7 #(Kuoung-Yun Kim) 35|19
1996« s hetal Ak}ler skt
(5Ah
1998 ¢ AdEhetar Akgleelat
(8Ah
2003 =M Iidiehal 4kl
St

= 20039 ~ 2005\ : T|Z=W sl A ug
» 20061 ~ #A] : Wayne State University =25
<FAFoE> 1 YA CAD/CAM, Telerehahilitation




<<
  /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


