htp://dx.doi.org/10.5392/JKCA.2012.12.12.797

Jledsdaz2 =&F olo|Hel xHETt gt
Evaluating the Items Derived from Technology Foresight

848l 0|FE, d3=, H2S

To, ™
W3l SR

Young—wook Park(ywprk@kisti.re kr), Sung—wha Hong(shong@kisti.re.kr),
Jun—Young Lee(road2you@kisti.re.kr), Kang—hoe Kim(kimkh@kisti.re kr),
Woon—dong Yeo(wdyeo@Kkisti.re.kr)

L [}
oA B&AQ AP ES Aled Ao 7
A3t Firbsd el ds =9skilth 42 Sei9k s ARE
= A TaE 7hs e AFER Aol
i, 7 Es S AHAREe] &8 AlES TE The A FAISHE Aotk Algkd Wbz delas A

(2011)ellA 9] frd/d= LCD7F LEDe

B SH0 I 0RYTIE | R I HEEPisY | TS Y |

Abstract

Many organizations release future emerging technologies information because it is very
important to companies. However, unfortunately there are few organizations who assess the
emerging technologies they thought a few years ago. We made a framework for assessing the
brightness of future emerging technologies rapidly and cost-effectively.

We came up with 2 new concepts for it. One is product potential and the other is consumption
potential. Product potential is relative probability that emerging technology is implemented to
real products. It is resulted from analyzing patents related with emerging technology.
Consumption potential is relative probability that consumers buy the products. The number of
appearances of emerging technology in the mass media is related to consumption potential. We
compared the brightness between LED and LCD technologies with proposed evaluating
framework, and came to know that LCD has more brightness over LED.

B keyword : | Future Emerging Technology | Product Potential | Consumption Potential |

2 =22 01d 7|28sts T
WS © #121011-006 AAIRIEY 2012 118 142
HEURE : 20124 102 1Y i

i
=
1o
)
il
o
Mz
kI
=
ofo
mjo



=
~

i
]

1 744 0]

“

3lo
2

T 7

©
el

3471l
7K A7 QAT T A

L
L

258 )

[}

Sle] gpie] Uebo] A
x|

&5 dAHoE A

#517)

12 No. 12

|=&X| '12 Vol.
RIS AR mdRTle(E

2 =9

}

u

L M2

—

1]3%&4@%%%%% %mMMW@ BB oo
s AR E T PE TS L 2T E 5T
11ﬁH0M]E|LHE..#4.C1_U,_o|dIA€ﬂ ‘liMEﬁN . TS
MR- B T I Rl T
EogLaﬂ/m%ﬂ K R el LY -
i R MR Y w b oF of X W = oo ! s
prEym (P ghis = AF T X %%%
- B X B o= N o = M o My oF X = _
Py poBresakEy T2i=ek i
x]mm_-ﬂoﬂzéd&r,mu;o_oju.o#emﬂao .Nrﬂ_liﬂv 8l WoﬂMA
W#ﬁeoﬂe,vﬂoﬂ%%%wﬁ% Brw dwey B 4T a
C N LA - Y ~ N ~o T = [E) =)
%mmﬂoﬂ%woﬂw%ﬂ@%%mrﬂﬂxﬂmwme - ahimmm
= T ool o mo RO M o R g T gy ¢ N T
— 2]l :Oﬂﬂumﬂq‘mﬁv L B = F W o D =0 =N -
Migﬂlaﬂﬂu.& T o™ N - 2T W
oWﬂ_.ﬂoyTﬂﬂﬂosE%M@E%Wﬂoﬂuﬂrov iKIr ,_madri
o Bl T L NS R X ko EW T g H oo
e I T < ML S W DT I -
skl mumHa“HﬁoAmau,ﬂomﬂmwﬂqwmmﬂuﬂ ~ %ﬂ&o
o%]mogﬁ.@uczfﬂwﬂ@ﬂn%frcﬂ_s%ﬂ S
R T . R (- T~ S i ol B
WT o X o Of — WLr N o 0 E#E ~ =T o ™ ol O_H ﬁe
o W R OB O B H T N O oF ) AT o . T =
o Ao zo o do BN OB W T AR ~ T o = ' O
B 4w BIPAITEFRPTR PFRTIgLRETED
F e a® TOERXRRTDEE A ORA BN E gy ©F
mﬁ_]wﬂ:mﬂmb T BB T F W g W mobt_]l,mo“ﬂﬂﬂhﬂ‘_yﬂuﬂe
WPy g T oLaﬁuzowﬂ_xW7mMae MWW_ETZ#WM@MM%E
Fmaek g FTRITTewmEERRH® T Eowm N
TRy mEe TLITINReRBEM C oy Basac dHE
Moo ® NEET e TR ol FE o R
F B s To olewETE OB LA )
SEEME T uEiTdodre TPETIIERTRS
aﬂmeﬂa%fm ﬁ%ﬂmomom&wrﬁﬂrﬂ %%@Wdﬁ%ﬂ%%pﬂo
TEe  fi_gp4FEoL Ty HETITWEREE
oKk & T o No " i - N o< S s
to .S = B G <~ = I T W T w = IR -
mAETEACRE s 2 G e w X o ® NroH oA R T
el I R o T of W T = b ~ o Uy P
mmE%ﬁ%dﬁﬂ%w«%#%wqﬁ %ﬂﬂﬂa%ﬂxomkum
o — — < _~ K —_ =
PR EAL LTATEYbe k= wo R EETLIE
i R R R G PV M RO NG i » B TR R
dﬂr%%wmﬂﬁ%ﬂéié%@%% SR ST i
gUBUETEmesrrl s dsy ~dyEFwgws P
= = do XM AT_%HLO]_%]_.%\:_H] —_— T = T
o ™e T = A G =N T O X Z R O R
= wp T m A PE TR T ARE EWRPTE
PEFEFEEET OFFRNACDT TP EFR DV EBRRNG A

A
-Shan Li (2009)

Process2} Output&

1 4718 ol A 9] ]

j8

IHeffect),

%

+ Shan

hal

=
71= 918 Z8(Framework)

[e]
9

Al o
=il

—
T

a-

]

3
¥

7el
By
b,

3
pz|

oz|

1<

s

=2 (objectives),
A=)

(Foresight)

SFATH20].

S

=

=

A

Outcome 2719] o2 &

#ellZe] 3 (impact)
(impact) 2.2 A

(output) & 7+

\

Q& (input),
o

REL

CREE
LAl of
o 2] &-8&3t13],

=z

T
A4 A H

=7 719,

B
=
=

o
=

L

L

ass

&

1=
©

] 2~
3249
i

| At 7]9]

| A7 mase 4

}o
o
H

s}

} R&D A}
2020971 5 A}l okol 23

A, 20105.)

A

1

1%

el

7NzARZA S o]

o] ey

it




Jlz0iEZ2nz == oto|He MHEIt wH 799

rir

= 4= ngeSe] 7t s Fxste] Bt
& BAQAE 5] 7 E ARSI TEH23]. A
A =X (overall policy goals), T & (inputs), A=
Z(strategic objectives), I5&s(foresight activities)
ANH7LR A7 AEE(outputs), &M effects), A

Houtcomes), %4 &2 (impact)S A AT
HE7|zd S e FrtdEsS F7PERE AvEH
o3 ZeH16]. Pl S B w7k o] ket
H(F=9] Foresight, =4 2] Futur, §7}2] TEP 5)<]
Aeole S e Z2A 20 digk Xtk A
A AFHE] G iz o] A FAHUAA R
JuEA] AR o2 ATt & nefo S-S5l o
& AMAE 7 EA Y] o] AujAoln WY o SA 3
= fg7)lsotoldle gk Fag 7= Al=d B §l
A7 So] QRE]| S 4 AATANISTED), 33
7817144 A7 (KISTEP) o] #8105} 4
&k F7HE A F o & ofolgl FA4le] T THA|

o] thgk #Alo] EobAaL it

=

>~I

g

Ak
L=
o

O

)

2 1, U TEIS0IE Bt ARi16]
e APl E Y

t5H(Science Ministry)0| E2Himpact)S L8O

easalor | S50
B

H”2tE | 287 |&XI2 23| (Advisory Council for Science
(OCV) & Technology: AWT)Q| 7L LHEZ7L

T719|245|(EvaluationCommittee)Q| IFEE7HZ2AA

AQE ot Wytstm §_-1—|’_ LWIEHR| 2LS)

D2 AT ZIK1970H0| AIZFEl 15~20 O|F0f ChEt
= STAOIEZzNe AJRHL, J[EDioIE A
NISTEPOIA] CHSHE7 b3l

ne

DelphiosoitietEII4Z4e,2002H,2004H

Eol

o= FUTUR(ZZ2FSH7H

wa | 23 SOIM Cieisoz Tyt 4%sim gloit xjaxo

5% |2 M=z we 2ue SR AssiRs o2
B3| |EEI0| TR ISIERA] YRz

sz | MI13(1995H), XI28l(1999) 5z & 20104

5| olstofl M3iE #o= oIEE olghlof ofet “Al0]
£ 2 Wiskn S

SR L EELPEE EENEEEER L

ofolele] fAdS H7ksh A AMEl 2 & Bengisu and
Nekhili (2006)7} Slth. ©o]&2 E7]9] #H3r|e o=

28O 7 Vision 203004 dafo] HpAlof oa) =

8 7971E T 71A 2 AEobel sldste 2070

71&d gisiA 589t =i AR EAoR AWt

& Fsta, dajo] BAH AR Wi A3l

=0e S 4S58Th o] ATt A= Gompertz9}
(e}

=
logistic =418 ©]-83+ A1 9 (Growth model) #4

i

. ®2HE F882) g7t =3gel3

S R Ll e EER S A DR
2 [ 115 22 2412 o Folrith, B4
WS Agetdon, 7% B W A1)

wsiehe A A A 02 Slelvh gl o] AR

ob 2R AR EAD) lA whetr it 7]Ee]
_'C_>r
Wk of el 2HAp AR A2 7HAE o] o)

Bengisu(2003)= HJE’L-.—O]EQ} Az, AFgdTst Hof
oA F71ES AR Yste] 58 dojEE &&
SHATHIS) @i A e £4 o Bol AHE =

dloJe el 2~= 538 DB#RE ok}, = DBE Sl
Rl 3ﬂ7} ZY YA E =% DBE /\}%'S}X] %
Shth, =i

5, &8 %74101]*1% S517}F gol %%Qﬂ oot

)

- ]
2 # sloth Aaple 2odis A 2o

ool 7]urairta 2 !
vleAg -9l oigk 7] 5 Uehlls FreR Q1457 mE
o] tH4].

3) A FAZ Bk o vlsel wet A Sel4E doIw AT
2= o)

™ T



800 stZ=eI=3tals .12 No. 12

F-II:I
A
~
<
S

v i
— . AEZ B Aol
HZ=21=48 33t C} SMIISE B3
1.1 &4 g
R Eolt od R J1%e] Bt 32 stefe]
Ak F&& dARA dE AR 9l em([9][15],
53] Q182 BT} P B39l AH(FRA)
mizs & 34st= T"ro ¢ AR E AT AL 7
AEolg ZaA2v EE A9l 53] 9857
o A I T o
S8 1. ARt ekRelE W 2AEHEa 723 37k Wri1). el Bes) a9 S
2 wgd AN W7 ZaQlelae] 2ad A € = ol PR SR FEzE 2
= 50 aftAbe dixAE T
%9 s AlE37HsA (Product Potentia) ¥ i Harboff et;l (1?99 “ A }}\’] E] %
3l E& EF =] = kU
7H54 (Consumption Potential)o]ch  AlE8HsA 2 3 559 A4 7}21%} 55918 T7} a%jcihil 7
U]ﬂ] ou]—7]€o] _Q__Q_ Xﬂ%gi 7H1£_% @,XHE_%% L]—E]— E]Oi o”:]'—' 749_‘ itr:]a—}_oﬂq_[8] %6] }\]Xo]—7}- ]Lé‘ 7§Xé
W A e e AES au) pa oy SHET oI BER 559 S RRDRE] 4
< E3olao i 725 EF
4% VeI Martino@o@el 9137 71gue o 717 Zaei21), 5312180l <3 A E Se4
E b >0
A 2 Feseld), oA g oy ool RADSE] #agel f e Ao
f)‘].U:] E’UH-/] 7]_{5\_%_}_@ E}ﬂ]% Oal— '}I: 9,)]\‘:]' E’l’g—],: ﬂ]—74 ] "}E]"X/\LE]'W][IZ] T'q'al'}ﬂ E‘ \_Tl__‘oﬂ/q'\:‘ "*E_fzﬂo ?l.g.?é
el R AR 7%l Bk ALl @Al = £ 715 e 5ol5E ol gl 5ole) YRS 34
FUSIE 2 1% @ Research) WA A A ot TEHAE BRI Ha e
°© = e = =1 =] 2~
(Development) B+ Al (Application) THAe & D02 Agste] &Rl 3t AANH
o AT Qi A6 9B SAstas shedeh A8
7.] = al o< = —L/\E
Zolt), wEbd 55 AR Frio =EF HIESFS 92 Agtsl= ) uao] CHI Reasearch, IN(,OHH
s s B/HEE B3k Ao sbsdit RN
H oL Oﬂ}\ib O]Q], ‘ﬂ-a?{]—(ﬂ ]"5‘§]'7]"‘:_ ‘]J/}_ ?UH7]' }\]'%O}'l 9}1% flﬂ_x 0380 ]T(CH Current Impact
il o 1 Ay el Cat3
Caolele Wb ar2 wolskd Index)ol M= ARE5 31 QIEH10].
2010d 7l W= 58]l &<9¥ LED(Light
E 2 Jla wA ol sl X=[14] Emitting Diode)2} LCD(Liquid Crystal Display) 53
21— = =2 ==
B Ch| ol X2 S BAsA o) T 71EE Haddel sl A o
Basic research Science Citation Index % Tag 7]€;i LCD<= O]U] /\4*1:}74]0]] 2401: 7]?
Applied research | Engineering Index olgtd LED+= YZgo]ient ofhel 29 Hofz &
Development US Patents H5E 7)solt)h EARE EFHELGA 92 U
Application Newspaper Abstracts Daily OB & Algalgon AMEAL BF AEoE 314
Social impacts Business and Popular Press O]'_]_ 20104 129 319714 E2% E3]2 2259,

Aol thea) g,



4 801

LED :

(Light* adj Emit* adj Diode*) or LED*
LCD:(liquid* adj crystal* adj display*) or LCD*

Amw Ag Seuee AR [ 39 2
1995 o] 9] ¢1g-E3] H]&o] LCD= 0.0318°]1,
LED+ 013782 LED7} .t} #Hte] 7|edd = &
S, 3 1%l Het EEt Y Be AL % 4
At
¥ 3. dcH E5 Qg H|g
L ";59 1906 | 1997 | 1998 | 1999 | ~ | 2007 | 2008 | 2009 | 2010
Lo | 0.03 [0.03[0.04 007 006 ~ | 004 ] 003 | 0.0 [ 0,00
18 | 22| 36 | 5 | 81 55 | 71 | 10 | 34
[0 | 0.13] 001 [ 0.02[ 0.03] 0.04] ~ [0.06 [0.04 [ 0.08 [ 0.00
78 | 97 | 85 | 98 | 44 | |53 | 98 | 89 | 54
)40 58 gYRE And 5% S50 (¥
319] Qg M&S F3k gho] Huh
4. LEDQ} LCD E3 ggix4
ERICET
e ERaS C80l% » <E Do
oS H|B)
LED LCD LED LCD
(@A) | 16138 | 33,910 1025 1970
2010 1393 | 1365 7.5833 4.7081
2009 2100 | 2130 | 81.7839 | 65.9326
2008 2281 2842 | 113.6679 | 1055665
2007 2130 | 3555 | 139.1457 | 161.6052
2006 1797 | 4179 | 143.7299 | 222.8652
2005 1694 | 3599 | 127.6884 | 230.7663
2004 1393 | 3519 | 1382500 | 258.9376
2003 1200 | 3088 | 1407035 | 258.6306
2002 807 | 2700 | 625188 | 201.5389
2001 546 | 2535 | 37.7261 | 197.0695
2000 270 | 1173 | 14.0201 | 80.2956
1999 185 913 82119 | 621748
1998 130 853 51717 | 64.1240
1997 116 799 33032 | 34.8374
1996 96 660 18894 | 21.2470
19963 F-8 157 559 E34-%, LED= 16,138
7o), LCDE 3391071 2.2 LCD7} LED9| H&f oF 2
W) B, )3, 9 57 558 Salsh @A 7]
1) 1964%E 597 559 598 ooz

LED¢} LCD®] 53] 93%=s
G T hest 2k

LED®] 44
1,025

= Tom+1,0 02

LCDS] AtiH 53 3=
1,970

© Tom+i0m0 0

%

1.2 7|94
539 &

s Ex
ET% =

Fturk
@mo*ums]. ol 7jel

LED9] 79 LCD Bt} 7Y
yelgtad 21, o1 98 5%
7] S8l FE3 E3]o] sl

ﬂHN'

j=l
=]
=13 =4
3o 5
[e)
©

ARt T

(1

)

2

Akl wEbA 5819 7Hx|e =
7} 9le}. James Bessenoll €)8ld, it o
51¢] 7}Z]7P Tﬂ 174] U=

< ), LED 1025, LCD=

DEER RS

450

400

350

300
250

200

| FD

150

e | (D

100

50

FEFP L L PSSP

5

12 2, LED/LCD ¢z 7|

=
=

o
=

5) 2011 1€ 19 7%

ol

—

o
o

A
.




802 atZIE=x5}5|=2%| '12 Vol. 12 No. 12

Hu

719 ZQel e 7% A Bk 299 F
oA FES AT & o] 71957 A Be AE
71%0 2 it} LEDE 20089 3967112, LCD
= 20060l 2027001}, WA, 7} 71l g 71g]
E¢19] A vl A= LEDE 06622, LCDE
033782 YERAt).

LED?] 714

396

F99 Vgt

LCDe] 719E<]] vlaghk

B 202
3065202 =0.3378 (4)

1.3 HEatsd
AFESP L 7Eo tEt 55

O Aol HE0s ARG, AR AL

i
ﬁ
_{
0
iy
r{o

A% 2Ashs AL BYA
& QTR 95 JoB, B AFAE 4 A%
o %% 052 FASA AEUh AFHISH 7%
& AT BB QPN BER AOR, ES
e AuA e AFew e Eol ke 2
2 ojvlguk
13537k
- U HEH P )
+(1-a)* /1B A M gk

LED?] A7 E3 gdans 034201, 7|9&d
Q1 HlaLghe 066220122, AG)l uhet A ES7HeA
2 050227} e}, olel| whal 71iEA?] HlaLgte] LED
B} gz uh 58 g relA 2A d LCDE AlF
37bs A0l 0497808 LEDR Y} we AoR ekt

t}.

¥ 5. LED2 LCD HMIZSVIsH Hlu

™ E5 ofZelo SII=A
2ty | AU 59 | @REE | AESIE
EE 1|72 (@R
LED 0.3422 0.6622 0.5022
LCD 0.6578 0.3378 0.4978

2. Filvtsd

Tui7bs ol R rles S&%
A RS W v e 7Hs S
7Fe/dL r viAlel =T s 22 FAYR
Heini (2008)= Ut =28} HAg7tmEl7} 572 o)
Ao =9 AFE tol 71e9] A% 7hs
A A8 =F R AAE FTHrATH22].
ofef] wEH, AEA] TETE AGIA AE
& 7FsAo] Eolxith Oﬂ A FvksAEE &
A7) flete] FEotgte|Be] 2 ARE SAR O
Atk =3 Grrdme] Firbe S A5k flske]
2IY(loglet) ¥ S o] &attt. 212 logistic¥}
wavelet®] FAo1E 54 AF(AH|2)9 St &
E}—’FQ] 22 AT AFoR FAS 22T

oF FQdS Fofol| Wol ARE-FH TS5
‘?—‘/\1 LED¢} LCD9| 74-¢& Adwstd oh&3 2t

0

A=
4]

El
ol

3

e

t

2,

30

e s B

Mo r&jg

O

=
i
H

WA poprtoluol A s AN Bo AR F
A%5E 2A3, E)a 2og AN 20119 = (3
FAE)e] A =FE ASE oS3l 7E 7ol A

d
Bk S (19 31 F )% o 2agl 2
A g Aol NIEE 71Foz e 1), 199
d oo]F o] wFW FHASE LEDE 5M74,
LCDE 116297001tk % 714e] Ful7bsA e vast
W A6)3 AN A,

LED 7l
5,947

T B04T+11,629 03384 ©)
LCD i7hs7d
= %zo,%m (7)

5,947 +11,629



Jlg05 2tz £ Ofo|H2

| HE7H @H 803

LED
5000

(1) Saturation: 102047
4500 Midpoint 2010
Growth Time: 8.9
4000 -
3500 -
ﬂ» 3000 -
Kr 2500 |
T 2000
il
1500 ¢
1000 +

500+

0
1995 1997 1099 2001 2003 2005 2007 2009 2011
g5

LCD
12000

m Sa‘turatmn‘ 116‘29 8
Midpoint 2007
10000 |  Growth Time: 3.4

8000 -

(+F212)

6000 -

L
=

4000

2000+

o

0
1695 1897 1889 2001 2003 2005 2007 2009 20M
"e

a2 3. LED/LCD 233 24

qgatol, [ 610] A9 2L

H 6. LED2I LCD29| UM Hlw

oo

ot ot M EZ2p s 7k Tee
O & @O+ )

LED 0.5022 0.3384 0.1699
LCD 0.4978 0.6616 0.3293

IMS A AAF 20110 2AF vlo]l W LED
= TVE 2% 7] @ol AREE 3, 20119 9] A A7)
AATEZL grdgele] 2etti1d 4] ol W,
LCDE TV ddgo= &8 HofE Aol
B s, 20009 3529 dejelA] 2011l = 6002
2ol o]& Aoz AYEAHIH 5.

2009 - 2016 Packaged LEDs by Application

Revenues By Segment; Billions of Dollars
$140

$120 — Off-Spec
$100

Other
sa0 |
$20 7H

Signage
Lighting
2000 2010 2011 2012 2013 2014 2015 2016

=Automotive
mOther BLUs
=NBs

=Mobile Phones

@
&
o

$US Billions
«»
8
°

mMonitors
uTVs

Source: IMS Research's Quarterly GaN LED Supply/Demand Report Aug. 2011

O 4. LED AIE A2 HY[25]

Global LCD-TV Panel Revenue Forecast
[Millions of U.S. Dollars)

2003
2009
2m0
20m
2mz2
2m3

J% 5. LCD TV md A& MYU[24]

A7) AgEAL AR E 2AZ P ), LEDRHE
LCD7} H7A131Q1 20110l A1 7HA7F B 52 Ao
2 yehston, o= Aljkd W] |7t Ao wd
3ttt

V. 24 T7I = UAI HE Al
Aloke B2k LAY AE vlse] MIT vhetolA] v
" g3} MITH gk

sl
2]
2001358 vwihd 1070 wEfEvlEs ERstel 7t



804 $H=IH=8t8|=F%X| '12 Vol. 12 No. 12
MIT thsto] Wt 714 Foli= vlolelnto]d, Ahelo] 19635 E 0109714 528 5815 [ 89 2
A7), DRM 5 Hlid) Zps 7|4 A, gela o,
waAg o}y Agtgol Qe £a J1EE
MIT tjsto] wxst 50710 vlehsd7lsst pais)y B 8. A=d/7lSd Sai+
1996 1997 1998 [1999 [2000 [2001 [2002 [2003 "2004 [2005 [2006 [2007 [2008 [2009 [2010 Bl
- ‘microfluids 3|
2 E3 X =28 E3=2 zAbeldn) Bt . J i T
distributad storage El 15) 2 1 3 9| 104]
- P S 5 7= 7 Sws;m‘:\ﬁ;htsmanagement 1 1 1 ; ;?
}\]— 1\/[[T hJ'—o 'IC"I’EQ' = 5() data mining 3| 1] 1 1 2 3 Bj
‘wireless senscr networks
- AMARE 199611 ~ 2011 7.24 ‘ 3
qrid computing 1] 1 1 1 19
" cognitive radio
- 2P A (Tite) 24 e
. . - N natural language process A6 3] 3 4 7]
- dlojEo] 2~ 5 538 (USPTO) &4 53
9. I} ¥ 7I&
E 7. MIT tfste] DjiQuvla 24 Zat = TR
S J|ay ST A IIIIHI%ﬂI_é*(m_icroflujdics )= 0l& _9| -’,\-i._i-_E-
== =0 A3l 9| Aol shFdt=s RAME EI°'°I t“’i.% SEal
. . ’ ’ Ak WS Aok SHR0ICE LT [AE
2 1 * o oH= = TS
00 mllcroflul|ds (m}croflul|d*) 2730 microfluids RIS QS et K1x1| om0} Alot
2001 biometrics (biometric*) 2140 THeol] nle-io| ABS 22 =\| ZEAE S5
2004 distributed (distribut* *and 1011 K517} THsol MBS AQFHTI0)A TAK
storage storage®) ol 710z et QIct,
2004 nanowires (nanowire*) 977 MESIH Ex/02 Jf0IS JEEHs AIH[QIAl
2001 digital rightst (digital* and rig)ht* 634 biometrics (Biometrics) £0k= 0|0| 1990HEHEE He=2
managemen and manage = 7|22 QAE[T Qlch
2001 data mining (data and mining) 601 distributed QIE{SIS Sal 21| OCIALE XbAIQ] HIOIEIE M
) (wireless* and storage sl 0188 & U= 7|£0]|Ch
2003 | MRS SO | sensor’ and 353 M7k #719] 12420] 10 22fet Z0/4 20|
network*) nanowires Ch 2|2 522 MZELH RUIFEA H=X S
2004 RNAI (RNAI) 234 9| sHAM Axl2 EEEC)
2003 | grid computing | (grid and comput*) 205 WSFHHEN A1 Q= 0|E2 2HE shiEsh|
T (conitiv* and | St 55w ol Txe el RO
2006 | cognitive radio radio®) 171 ﬂg::g;g::ﬁ Rights Managemant)C}. 0l ZHIEES 253}
— et g ogrggﬁﬁs‘z._l;i':l&' ﬁhg;'_;orlf X|lEsHokat X}
2003 tissue tJeC ? 117 FEA ABE £ JU=E St Ao|ch __
engineering issue”) theg Xfﬁo{l)d_ ARBXIOIA| 7HE XEtst Xte g
molecular (molecular* and data mining HHE,{\P‘—} LHofl 40t == 2] tolEHolA :'.}
2003 imaoing o) 115 a)7120Ict
natural (natural ad| “;'gif:rs 24 9 MA 7|42 0125101 YA, HOH ZHA| &
2001 language language adj 104 S2 it
process* process®) networks _
RNAE 283l & 52 Uo7|= [TAL| &Ms
RNAI 2= Vg2 £ [TV LELE XS AHE
5070 71& = A 7A57F 1007] o]0 7148 1A Tl o SH0| LOLE=XIE ZAL |EXt 7|52
Br5ICt,
Fr A 8Hmicrofluids), A3 ¢14) (biometrics), A4 grid ol 2HIS 27| Yol WIEYT Aol U= S
Lo } computing ZREQ| XS SAll 0l8st= 7|EOIEF
(distributed storage)  13740]c} A4 02 7157} T
) FH FOke tiES ot LHo| E8at= 7|80l
Ao olf= 4 ol A% A4 4, 495l 7] radio
injectable ool AdXF -
o] AT Al MEE obd AL % AF GAZ 7} tissue | B ey = o F
engineering = oflE e
) 2~ L . .
A k7] wjioltl 1™ 7]&ols environmatics, HAENEE S EXEAGTMES =0 1|
. . _ Hl| Ol XOES = mloiC) STt
nano biomechanics 5ol At 137} 7)< gk <l molecular :Lglf x;gilailxollgaHmaligai —.—thf 37|E>H|
EEES W, 2001d 710] 570, 2003 470, 20049 maging | S0| ZH[BI= B, £ £ SHS HA
Zo|ct. o] 7|&2l JHYR Qlsl 2B ’é'tggl e
37N, 200691 12 FpA ExE 7|ed5E 5857t H0l 7ts3it.
tural ol = = =
T Ao et amaunge | 2R 591 XIS 0igsiof lziol S48 oA
Process Aelske 71&2 Qlolstct

6) 200138 613%F 507] 71 daE. 20020l W) E(26]




# 10. O=E A HIE
(2012 USTPO

82 531 71®)

71E 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
01_microfluids. 306 431 465 480 424 423 437 430 347 245 188 137 96 40 3
004826 0.06798 0.07334 0.07729 0.06688 0.06672 0.06893 0.06782 0.05473 0.03864 0.02965 0.02161 0.01514 0.00631 0.00047
02_biometrics 535 570 801 924 1063 975 741 748 661 601 533 322 228 217 13
004220 0.04496 0.06318 0.07288 0.08384 0.07690 0.05844 0.05900 0.05213 0.04740 0.04204 002540 001798 0.01711 0.00103
03_distributed 21 15 70 83 87 88 121 140 75 78 124 99 65 68 2
0.01699 0.03641 0.05663 0.06715 0.07039 0.07120 0.09790 0.11327 0.06068 0.06311 0.10032 0.08010 0.05259 0.05502 0.00162
04_nanowires 93 91 135 23 228 336 274 233 336 238 225 167 108 176 10
0.02731 0.02673 0.03965 0.06549 0.06696 0.09868 0.08047 0.06843 0.09868 0.06990 0.06608 0.04905 0.03172 0.05169 0.00294
05.DRM 152 190 297 380 266 204 248 207 229 174 250 154 116 36 12
003729 0.04661 0.07287 0.09323 0.06526 0.07213 0.06084 0.05079 0.05618 0.04269 0.06133 0.03778 0.02846 0.00883 0.00294
06_Data mining 74 % 192 162 186 205 201 183 152 m 112 65 73 41 4
003561 0.04764 0.09240 0.07796 0.08951 0.09865 0.09673 0.08807 0.07315 005342 0.05390 0.03128 003513 0.01973 0.00192
07_Wireless 409 412 499 572 532 624 607 576 535 427 475 417 263 137 28
004364 0.04396 0.05324 0.06103 0.05676 0.06657 0.06476 0.06145 0.05708 0.04556 0.05068 0.04449 0.02806 0.01462 0.00299
08_RNAI 18 28 49 70 42 18 29 35 15 9 13 1 6 3 10
004196 0.06527 0.11422 0.16317 0.09790 0.04196 0.06760 0.08159 0.03497 0.02098 0.03030 0.02564 0.01399 0.00699 0.02331
09_Grid 7 18 b5 29 15 40 52 45 44 29 4 42 2% 17 5
001535 0.03947 0.05482 0.06360 0.03289 0.08772 0.11404 0.09868 0.09649 0.06360 0.08991 0.09211 0.05702 0.03728 0.01096
10 Cognitive 7 8 2 12 13 9 16 13 2 17 12 8 1 5 2
0.03226 0.03687 0.09677 0.05530 0.05991 0.04147 0.07373 0.05991 0.11982 0.07834 0.05530 0.03687 0.05069 0.02304 0.00922
11_Injectable 8 16 17 25 9 6 6 5 3 2
005063 010127 0.10759 0.15823 0.05696 0.03797 0.03797 0.03165 0.01899 0.01266 0.00000 0.00000 0.00000 0.00000 0.00000
12_Melecular 1 1 5 4 5 4 7 3 1 1 3
000000 002222 002222 011111 0.08889 0.11111 008889 0.15556 0.06667 002222 0.00000 0.02222 0.06667 0.00000 0.00000
13_NLP 188 316 568 584 328 389 337 263 289 195 220 142 94 72 11
003997 0.06719 0.12077 012418 0.06974 0.08271 0.07166 0.05592 0.06145 0.04146 0.04678 0.03019 0.01999 0.01531 0.00234
ST O iF 2= = =83 = = o NE =] 2= )
[ 101 #7F 71& % 2010d 55 530 dgt HAE mAlfrAIE ] 6371, £k ol A7) o2 Wk
Ex [e] O NS Ex [e] 2= =0 ~=2 [ =L
ALES Hgoltt. Al 2010 53] %t ok 71 71 S99 AFE [F 1210 Zskth
==y - = =] = =
1996l 5% 30671(0.04826)9] E38 UE3IA L
= 1= =] T 2 > O A
™, 19999 FE5HE 49070 91§k B 12, 7|24 71y 8 X4
s 1 FH0I0| | B8
T = o X2
= =
I 71&E A E§| oSk " -
2 11. 7|58 iy 55 S 1 |Biometrics 82 | 0.2440
=3 AL 2 |Microfluids 63 0.1875
=0 - . .
= 7IE R = 3 |Distributed Storage 41 ]0.1220
Ser | dsip 4 |Nanowires 30 0.0893
1 microfluids 116 0.2533 5 |Digital Rights Management 27 0.0804
2 |biometrics 93 0.2039 6 |Data mining 19 0.0565
3 |distributed storage 71 0.1549 7 |Wireless Sensor Networks 16 0.0476
4 |nanowires 54 0.1175 8 |Cognitive Radio 14 0.0417
5 |data mining 39 0.0858 9 |Grid Computing 12 0.0357
6 __|digital rights management 29 | 0.0643 10 |RNAI 10 |0.0298
7 |grid computing 17 0.0367 11 |Injectable Tissue Engineering 8 0.0238
8 |wireless sensor networks 13 0.0282 12 |Natural Language Process 7 0.0208
9 |cognitive radio 7 0.0148 13 |[Molecular Imaging 7 0.0208
10 |natural language process 6 0.0127
11 |RNAI 6 0.0126
i i o = EN o A S e} = 5
12 |molecular imaging 4 0.0094 A7) FALS B 71 AEFeAEAS =53 4
13 |injectable tissue engineering 3 0.0059
. : . . 5 >
3}, A 2124 (Biometrics)o] AlY =okomw 1 ggo
O S5 . ) ..
e . G 23 2eo] My 2 1 AA B (Microfluids), w47 HDistributed storage)
1995 HE 2010897H4] dd=d 53] &0 BEE ol
<)
EeS
- . = o - T L
B AARIA 7)eo] 82709 719 EH<le] e A
- N o] wk
o8 yeht H7 it Zlsael A Al e, 1



806 sH=EEIXSIE|=2X|'12 Vol. 12 No. 12

#® 13, 7|88 NEstsd

~ ~ Ssl | 2ol | HEE
i A ganis| x4 | ks
1 |biometrics 0.2039 [0.2440]0.2240
2 |microfluids 0.2533 |0.1875]0.2204
3 |distributed storage 0.1549 10.1220]0.1385
4 |nanowires 0.1175 ]0.0893]0.1034
5 |digital rights management 0.0643 |0.0804|0.0724
6 |data mining 0.0858 10.0565]0.0712
7 |wireless sensor networks 0.0282 |0.0476]0.0379
8 |grid computing 0.0367 |0.0357]0.0362
9 |cognitive radio 0.0148 |0.0417]0.0282
10 |RNAI 0.0126 ]0.0298]0.0212
11 |natural language process 0.0127 |0.0208|0.0168
12 |molecular imaging 0.0094 10.0208]0.0151
13 |injectable tissue engineering | 0.0059 |0.0238|0.0148

N
>
i)

WSS 247 A4 2ol
A2 sk [ 145 S g
A58 LRI ofo] mhe, Ha o 7
Hstelel 15071 744 gl el 1

oAk HlaLA FHzel Gzl v)Eels A

oft
=
[>

e
rﬂ
T oo

o
%

ol

1~J

SH(Injectable tissue engineering)¥} F9
(Cognitive radio) 7€ S°] AUrh

Fage)4

i — = A
¥ 14, gcH A LE S
1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | &

data mining 570 642 588 860 | 806 | 997 | 1890 | 2480 | 2,360 | 2,790 | 6,040 | 8,090 | 6,730 | 7410 | 9,3:
digital rights
B
distrbuted storage | 87| 103] 17| 126] 187] 186| &47 | 130 | 1410] 90| 94| 1140 1300] 1210
biometrics 19 2 2 37 61] 126 185| 553 | 778| 507 | 594| 583 | 517
molecular imaging 21 3 39 52 59 82 1 179 19| 176 204| 253| 191| 160| 127| 1886
natural language
ocesing
wireless sensor
networks : ’
grid computing - 1 1 2 6 13 76 172
RNAQ 4 4 8 4 8

1 3

1

29| 48| 66| 84| 168| 191| 8361260 | 1680 | 1510 | 2000 | 2960 | 1850 | 1

| 33| 39| 45| 36| 42| 93| us| 17| u7| 137| 66| 68| 27| 163| 1537

3 159 | 166| 213 226| 191| 1380

3| 11| 17| 86| 54| 27| 1067
2] 167] 104] s8] 81| 87
3L 30| 3| 27| 39| 306
U] 4| @ | u[ w5
4] o m| 8] B W

microfluids T 1
nanowires 1
cognitive radio T 1 1 1 1 | 2 1
injectable fissue,
engineering

1 2] 1] @

ZOaYRAE B8l B4 A, FeirsAdel AY
7142 dlo]Elnte]y 7]&olflom, 1 thgo] T]A|
1 2.917)<(Digital rights management)® ERST
tlolEjutolid o] &g ol TulRE F§ Tofl o

E7)74A] w9 vheFsiet. gl Fofel| A= 37 e] vl

ALE Lol 13 i AT e -

=
L

E
=

o 78 WSk WHAFEE F7} A GOl 2
A 34 A7 Vg A ek,
AFA 02 MIT Befl A WER 5074 vlehs)

=l disl 734 Tz F7hek A3} dolgviold
|

7% o A, AR, A1, v
AR olsiet 19158 59174419 7]« 5 IT &
H 7)&2 370, vl e #d ]&o] 27Tk
H 15, 71848 Fii7tsH
=2 7W|E ToHrtsA
1 data mining 0.6060
2 digital rights management 0.1594
3 distributed storage 0.1114
4 biometrics 0.0455
5 molecular imaging 0.0199
6 natural language processing 0.0169
7 wireless sensor networks 0.0151
8 grid computing 0.0104
9 RNAI 0.0086
10 microfluids 0.0030
11 nanowires 0.0025
12 cognitive radio 0.0007
13 injectable tissue engineering 0.0005
# 16. O21RY7IE Hot Zat
~ HEst | ol
= ! Jon | sron | 2
1 |data mining 0.0712 | 0.606 |0.043147
2 |distributed storage 0.2240 | 0.0455 | 0.015429
3 |digital rights management 0.1385/0.1114|0.011541
4 |biometrics 0.0724|0.1594 10.010192
5 |microfluids 0.2204 | 0.003 |0.000661
6 |wireless sensor networks 0.1034 | 0.0025 | 0.000572
7 |grid computing 0.0379 |0.0151 | 0.000376
8 |molecular imaging 0.0362 |0.0104 | 0.0003
9 |natural language process 0.0151 | 0.0199 | 0.000284
10 |[nanowires 0.0168 | 0.0169 | 0.000259
11 |RNA 0.0212 | 0.0086 | 0.000182
12 |cognitive radio 0.0282 | 0.0007
13 |injectable tissue engineering|0.0148 | 0.0005
V.EE H &#AE
¥ ERe vgsrled ga Wk o9l as
AA AT Tl o 71l wEFE 7]l
Ug F2408 Q8 vd BEE ue YA, of
of g FPA7LE sk Abele AdH oz AUtk




47 ol
ANA B3
ek oabe] £87 Aalol] oje A4 ﬁ7}°ﬂ 4
d 690 771

2 15l B A9 Bl B B o
F23ok h= 107) 1 Wee =28 A% Sy
2he] ‘IT830 A dfolch, S, o)
Jlées] wlef Aol $55 e, vI%Eel MIT shel
a1 Bzl Al v ke vl

%3 3K(greatest

[o
o
e
o
2
Me
o
oA
= ot
oL
o
rle
__\11_1
%0,
o
(o
B T
X

[

| &
R impact on the shape of
innovation in years to come)& & 10t el -47]
&g AR, FAA SR AA 7 Al s
7HAE AE WAEHA] gtk KISTI(EH 4874
RITE) e 06K Tk WS F4 o

Frg7)Es wEska YA, ?Zﬂﬂii 7]%«] a4
o)

FUH s o, BrIge “FavIgel fust
tha BESHe A4S TSl AFHEAL Am 2 5
o2 Jldshs 71$"S Slvghel webd 54 V1%
A BEF viehi1Ee] el BohE A% A
NES A8a7IlE tha ofelgol Ank old@ A
M olel g2 G GE Y 192 tge
2 7199] 543} Al B0l AT FUIEE BE
sha, Aol 42 she Zoln AAlZ el

5 ovrde] 24 S8 1T 29 2
oFe] 2147 %2 Hefolth. IT839e) *1 82 8ull 215t AH|~, 3&
3 Wk oua}' a3 9% ITRe] 9 A 52 ofmdct

Egﬂ

Aokshe W7 Lo Aas A
2 & LCD&F LED 7]
LD2s} 52 34, 3 3

x]u

Aol Buk AR Are)] Hod Qs
n

veherle JuE wEss FA% 4

Farsk Sgholeh. ¥ w=Rol A Aleke Bk ejele)a
RS FHOE Wk Rolm, #UAe 2
AAE F ) Fod Lh2 AFSASAT Tt
54 BT AFIAAL el
8 AFoR TRY FsAS sty FoirbsA
& A5 AES T P Eo 157
oR FYHE of T AEE FT A%E ) wlas
of vpehal 5407}

3171 flske] oA
%9 7% 2011de= LCD7}H
A FANA =2 A
2 A5 v LED7}F LCDREY S84 97 |
LCD7F H #El 712 AgdAel Holea,

A e 5AL 2] B Ao P,

?ilﬁ MIT7]' 20014

N
S

o

ot o N rlr o
O

2001 del P 7=

Ei W 6J507H L7]%%13

o
N
N
> il

o
=2
>
Aui
it
=)
ST
=
o
)
i
2,
=
o
M
X
N

7H7E S CheRd) wiolc whek a4

1 )
ARG Aotk 18y} £ =ieAE old 59
AZ(Fsl 38 fiskA] gth)e Ak

717k obd gl 7k AAlo]7] woleh. H% ol
ol # A7o] Ao, A Pl W &
2749 97} AN A, A BERD 79
Neg AAHOE e # U 712t 8 5 dn
& Aol 2 Al oozt ek
#aed
) #49, “537) 71l 12 Alglola 7

RS
)
)
ri!
ol
4
rh
T,
[N
Lo
Xl

=54, Vol.10, Nol,



808 &t2ZEIX8H5|=2X| '12 Vol. 12 No. 12

(2] oA, “FHeA=H N&
Fwor] FHATEGEE", A Zul=) 3
4], Vol.8, No.2, pp.231-238, 2009.
[8] w&HEW &R, FlErled] dig JleTs
71 2011(3)
(4] 13‘4?, 1S & 7Y
[5] o]&A *aE-/‘“?’HL’E —’Fﬁ_a]]é o2 JE T

[6] 2

[71 D. Austin, “An Event Study Approach to
Measuring Innovative Output: The Case of
Biotechnology,” American Economic Review,
Vol.83, pp.253-258, 1993.

[8] D. Harhoff, F. Narin, F. M. Scherer, and K.
Vopel, “Citation Frequency and the Value of
Patented Inventions,” The Review of Economics
and Statistics, Vol.81, No.3, pp.511-515, 1999.

[9] F. M. Scherer, “Firm Size, Market Structure,
Opportunity, and the Output of Patented
Innovations,”
Vol.55, pp.1097-1123, 1965.

[10] F. Narin, Tech-Line Background paper, CHI
research, Inc, 1999.

[11] H. Brody, “Great Expectations:why Predictions
Go Away,” J. of Consumer Marketing, Vol.10,
pp.23-27, 1993.

[12] H. Shane, “Patent Citations as an Indicator of
the Value of Intangible Assets in the

Photocopy, The

American Economic Review,

Semiconductor  Industry,”
Wharton School, University of Pennsylvania,
1993.

[13] J. Bessen, “The Value of US. Patents by
Owner and Patent Characteristics,” Boston
Univ. School of Law Working Paper, No.6-46,
2006a.

[14] J. P. Martino, “A review of selected recent

advances in technological forecasting,” TFSC,
pp.719-733, 2003.

[15] J. Schmookler, Invention and Economic
Growth. Cambridge, Harvard University Pub,
1966.

[16] L. Georghiou, Evaluating Foresight and
Lessons for Its Future Impact, The Second
International Conference on Technology Foresight,
Tokoyo, 2003.

[171 M. Bengisu etc, “Forecasting Emerging
Technologies with the aid of Science and
Technology Databases,” TFSC, pp.835-844,
2006.

[18] M. Bengisu,
Technologies in Materials, Manufacturing, and
Industrial Engineering: A study for priority
setting,” Scientometrics, pp.473-487, 2003.

[19] M. Kochupillai and M. A. Smith, “Patent
Valuation with Consideration for Emerging
Technologies,” J. of Intellectual Property Rights,
Vol.12, pp.154-164, 2007.

[20] P. Destatte, Evaluation of Foresighthow to
take long term impacts into consideration?,
FOR-LEARN Mutual Learning Workshop—
Evaluation of Foresight, Brussels, 2007.

[21] R. Barrell, G. Mason, and M. O'Mahoney,

Productivity, Innovation and  Economic

“Critical and Emerging

Performance, Cambridge, England: Cambridge
University Press, 2000.

[22] S. Heini,
Potential: A bibliometric study of successful and
unsuccessful technology,” IEEE, 2008.

[23] S. S. Li, M. H. Kang, and L. C. Lee, Developing
the Evaluation Framework of Technology

“Recognizing Value Creation

Foresight Program: Lesson Learned from
European Countries, Atlanta Conference on
Science and Innovation Policy, 2009.

[24] http://www.isupply.com



25] http://www.ledmarketresearch.com

[
[26] http://www.technologyreview.com

X A A
v}t o 2 (Young-Wook Park) H3A
£ 2002 29 228 AR T

sk} Z9)(FEAAD
= 20029 29 ~ 20059 64 @AM
HAAF Aol

£ 2006 64 ~ @A - A=t
7B EATY AT
<EAREOR> ¢ A AR AAH A, 7IE
s

e +?j<%f%¥ W)

1989 69 ~ 2000\ : Aki7]
=45 AdATd

L2001 ~ AA S E)E
ARATY YA

w7 e 2 AR EA

o] & 0‘ﬂ(Jun -Young Lee) Hsl#
P = 2001 29 © e distal #3})
=8y A (o] FAAD

2008 29 ¢ TSl 3487
SRS HA(AER)

=2001d 59 ~ @A gt

o

7 7} 3l(Kang-hoe Kim) X

L2002 89 1 e Foljsku
gt (AAD

* 2006 8¢ ¢ dﬂ?ﬂ%"ﬁﬂi‘
Tt (el s

=20019 1€ ~ iﬂ_zﬁ =R
NEABRATY AAdAT+Y

)

PR 1 A EAT, AREAI, Hl=Y 2
R R
o & F(Woon-Dong Yeo) x5
+ 2002 2€ - AEst AR
3K A AD
= 2009 89 : sl AHRE
Sl (UA 5 E)
20029 49 ~ A : szl
lﬁﬂh—lﬁ?vﬂ Adard





<<
  /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


