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<E 2-7> Y= gg 202041909 AL Hopd Fx1A g

Aok 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | &M

Post CMOSE ZFA|H] HEEA) 146 137 157 124 170 140 73 93 9 | 1,053
FadeF o]~ YieraLaat 216 208 174 145 133 126 131 62 o7 | 1,251
AEEA e & 144 147 225 150 114 228 296 71 57 | 1431
IRSE AL A= 137 161 147 158 171 139 163 70 62 | 1198
AT 26 26 28 23 23 25 21 10 9 197
%l 670 668 730 599 611 658 689 266 240 | 5131

AR TEH RN, [Hhes1$A7 2011
A3 A UYrrleo T A%

L Yxrle a0 8%

A AARSRE A 10d (2000-201002 Wi 78} 7]eo] vl 7|e2H &8 7T ASH o
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World People SCI Patents Final R&D Venture
(US) -primary | papers | applicat- | Products | Funding Capital
workforce ions Market | Ppublic+ private
2000 ~ 60,000 18,085 1,197 ~$30B ~$12B | ~$0.21B
(actual) (25,000) (5,342) (405) ($13B) | ($0.37B) | ($0.17 B)
2010 ~600,000 | 78,842 | ~20,000 | ~$300B | ~$18B ~$1.3B

(actual) (220,000) | (17,978) | (5,000) | ($110B) | ($4.1B) | ($1.0B)
2000-2010 | ~25% | ~16% | ~33% | ~25% | ~31% | ~30%
averagegrowth | (~93%) | (~13%) | (~28%) | (~24%) | (~27%) | (~35%)

2015 ~ 2,000,000 ~$1,000B
(estimation in 2000) (800,000) ($4OUB)
2020 ~ 6,000,000 ~ $3,000B
(extrapolation) | (2,000,000) ($1,000B)
Evolving Research frontiers change from passive nanostructures in 2000-2005, to active
Topics nanostructures after 2006, and to nanosystems after 2010
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Mass Application of Nanotechnology after -2020
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N NSE&E integration for general purposes technology New disciplines
~20M NANO2 ~2020 New industries
Direct measurements; Sdence-based design and processes; Collective effects; i
Create nanosystems by technology integration Societal impact
Foundational interdisciplinary research at nanoscale
_ NANOT --------» -2010
| | Indirect measurements, Emplrical correlations; Single principles, phenomena, tools;
2000 Create nanocomponents by an]rIl:aldsigr:t
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Concepts: SA, V, geometry of
Mathematics _‘J volumes, ratios, functions,
— ‘ SAN as a function of length

Biology/ e, B
Earth science . /” .
: _ \'\ Engineering
Concepts: metabolism, s
size of cells, adaptations, S | a— | .
environmental impact ‘.\ Concepts; properties of
depends on size J | materials, optimization

Chemistry _ _/"'/ Physics
I '““m-_\,‘_s_\_ o v ' -I
Concepts: surface enargy, e Concepts: properties

catalysis, dissolution,
enargy of reaction

Social sciences changs, quantum effects

—

| Concepts: new properties impact energy, health, security, environment ‘
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<¥ 2-9> At 1097 FAE eyl A4H] vl

Table 5. Estimated government nanotechnology R&D expenditures, 2000-2010

($ millions/year)
Region | 2000 | 2001 2002 2003 2004 | 2005 2006 2007 2008 2009 2010
EU+ 200| ~225| ~400| ~650| ~950|~1,050|~1,150| ~1450 1700 1,900
Japan 245 ~465| ~720| ~800| ~900| ~950 950 ~950 ~950 ~950
USA* 270 464 697 862 989 | 1,200 1,351 1,425 1554 1,702+ | ~1,76
511* 2
Others 110 ~380| ~550| ~800( ~900|~1,100|~1,200|~2,300( ~2,70| ~2,700
0
Total 825| 1,534| 2,367 | 3,112| 3,739 | 4,200| 4,651 6,125| 6,904 | 7,252;
7,763*
*
stellS5. % 135 206 174 133 104 114 117 98 91 90;
of EU 116%*
est. UL.S. % 33 30 29 28 26 29 29 24 23 22;
of Total 28

o] upr FARE 20139 U #d ATFAE Al A3l 1767 LA 2 E T 243}
ATt ol A% Hig 41% 7F SAE Fdolth ol HWsh= NNIE FH=HH Aded A
EATH9] %6%E T8 AF AF7]BNSF, DOD, DOE, NIH, and NIST)oll €& H&siAl At <3E
2-10>2 7+ 57 AFATF718e] AdeA 2 U #d AFFA FAolth <& 2—10>°ﬂ SRS
of Urrle BN AdAst g Foo v #E A7 ALS 51% AF B 9 g
21.3%, oA E&, A2k AUA AF 59 7)<l 18.6%, A2lg 2 A& TJrfiM] 254% Y= 573

71 3 Uk Az 59 97 5.6%E AdsA 2 Aoty & FAAZE St U dd A
T A Al tigk ARkl A 55 Ak ER0] 2 ZCE Asdrh

H

~
Lt

<3} 2-10> AFAYL A+7]ZHNSF, DOD, DOE, NIH, and NIST)® vt A T2} HF

e
Q7719 A 7
v Z
NSF (71238t 71 #) 25.1 AAFs 2 F3S 53 72 Y r|sdut
DOD(=7} & 713) 21.3 =7} B¢ 2 B E 93 yrs Al
qUAIEE Sd, A4 AR 2D HAEo 3l
DOE(el 4 =] 7] %) 18.6 ]j 158 o, A A% I
712a7A
NHE & 713%) 25.4 Ui 7]so 7| &8k Aol 7z A st
NIST(ZH 7|=7]13%) 5.6 2], A4, B4, 2 s Ax 7z AFAY
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< 2-11>E A 1043 F7P8 the AT Rk (b AR, &, U, Hlole, Bl 27 3
W AR ATEAL BAARHULS HAFT Yok DINFE AR P drp kel
FHe TUL VI, Y 291 YR $9 ke AAH0E 7Y U 9T FA} o190 4
ohomebd g F AR e 71$F0R QA SlEtel dEnEe tirle A okl U 7
d Qe AL T4 3 AR Aele) Axgelel Bag Ao AR

<E 2-11> Z7Pd ARFD Yo pd 7R A7 va

Devices
comyl || R | e | e [ Dlem Education

Optics)

Argentina X

Australia X X X X

Austria

Belgium X X X

Brazil X » X

Canada X X X

Czech Republic X X X

European Union | X X X X X X

France X X

Gemany X X X X

India X X X X X

Ireland X X X X

lsrael X X

haly X X X X

e X X X X X

Korea X X

Mexico X

Netheriands X X X X

New Zealand X

Fomania X b4

South Africa X X X

Switzerand X » X X

Taiwan X X X

United Kingdom X X X

United States X X X X X X

L=

o] 53 =9 AA2 F F A AA U AREE B Al o T8

o)
T =
g A5 JrHE 4 ok (29 2-8]e Ad 1047 Yl g7hE B9 Y A-S RoF



1 v B fH w7 AR 53 o] €50 9L Sl W

Pr =

E51295 ) ATEAT e NFS 10094 sl EATHNND BE 5 200095E 104

2 Ui 1 71802 Uier]e9] A% A7 2 e 91 V142 1 84 BAe Falsgn

(2% 2-91 NN 35 o] ¥ 542 Q7708 $28 HoiFa 9ok volo. o8 o
2 93 50% olge] AFTE A% FAHer B, 34 2 AFE AL 52 BF AT} 1Y

99k ol S, 93, Bel, AR 59 FI P FABA AFANE FAV} B4 =3

43 A7 Agel e 2 5 d.

ks

FR

10,000 ® International Patent System
(PCT)

9,000 -
m U. S. Patent and Trademark
8,000 - Office (USPTO)
W European Patent Office
7,000 -
0 (EPO)
6,000 - W State Intellectual Property
5,000 - Office of the P.R.C. (SIPO)
o Japanese Patent Office
4,000 - (JPO)
3,000 - m Korean Intellectual
Property Office (KIPO)
2,000 -
1,000
W I 1.

1990-94 1995-99 2000-04 2005-09

Priority Patent Counts

<E 2-120% 2010 7|2o 2 Yk 7le9 d8 9 2020 Yorlende 58 9 dA9-s FAE
= Zheps] Aol
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(28 2-9] Y% 1 2 717 & U 33 a3 )

Mr
o
ME
Hd

Transportation (incl. auto/aviation/aerospace)
Semiconductors/ICs

Computers

Communications/Optical Equip.

Biomedical/Life Sciences

Other. Materials (incl. metals)

Consumer Products

Defense/Security

Eneray/Enviranment Chemicals (incl. plastics)

General (not industry specific) Films
Source: EmTech Research 2005
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| Y= 12 AF9713, 2000-2010 | Y= 23 A7, 2011-2020
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Graduate/Postdoc

Concepts: surface chemistry, size-
dependent properties, optimization
DSSC Application: ideal size and
thickness for optimum efficiency. dye
penetration, electron transport channels o

Undergraduate

Concepts: surface properties
dominate, multiple constraints
DSSC Application: penetration depth

depends on size of particles and Slidez
thickness of film, affects efficiency EE“M

e
Pre-college

Concepts: SA. V, ratios, functions, =
SA/V as function of length ‘

DSSC Application: the smaller the
particles the more dye gets taken up
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Vision of Nano Education
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Leaders and researchers for n

Experts and entrepreneurs for nanoin and business

Buiues Buojeyn

A public that understands and supports nanotechnology
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NNI Vision: What Do We See a Decade later?

A future in which the ability to understand and control matter at
the nanoscale leads to a revolution in technology and industry
that benefits society.
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3t AR SAMA BR AFNEFAR HFo] HIAHOR HY HAom oist
of, 202239 AR o) o] AFNEFEAN] HFo] 2011 dA =7F AA AT
Aol AR o 717 HlFQl 26.1% o) 73.9%0 @ Aoz At

<E 5-1> vheaks] A REAR] A

(F9: 94, %)

e AT R AT B E
R 3}k 27 R Lk

2000 300 - 300 100.0 0.0
2001 1,052 236 1,288 817 18.3
2002 2,121 444 2,565 82.7 17.3
2003 2,375 561 2,936 80.9 19.1
2004 2,480 749 3,229 76.8 23.2
2005 2,676 1,042 3,718 72.0 28.0
2006 2,788 1,363 4,151 67.2 32.8
2007 2,814 1,699 4,513 62.4 37.6
2008 2,429 1,793 4,222 57.5 425
2009 2,543 2,543 5,086 50.0 50.0
2010 2,540 2,763 5,303 47.9 52.1
2011 3,020 4,036 7,056 42.8 57.2
2012 3,505 5,322 8,827 39.7 60.3
2017p 6,143 13,924 20,067 30.6 69.4
2022p 9,660 27,403 37,063 26.1 73.9

At “A37] Y7 EFdTAAE(2011-2020)° , W 21(2006), AT7HLEE-F2ALE A4(2012)
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=
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Zhee 1% b B ARAE /15T AoE AYHM, 1 HE ol the
dhole, WU @G Rot AR S et 43S 7S5 v, the
=

= ,
Hoke MARTERYG Ee ARAE 75T Aoz AW

_—

e e R A
t}.

TAANCZE Ytz Boke FoFEE 20129 9005 ol 4 20221d 6,5000] 4
o2 AFYF 21.8% F/IYE Aoz MAuHE. Ymnpo]lQ RHopo] s FrE 20124
8901 ol A 20221 d 4,00069H o2 AHF 16.1% 71 Aoz Agdch Yooy
A8k Bokol FeqmiE 20129 1,160 ollA 20223 4,700 o2 AP F
151% 5718 Aoz Awdrt 38, YiiA) Hope] FoyrE 20129 3,4509]
Hol A 2022 9,300 o g AT 10.5% =7t HEL, JFAHZAHAE ol
o] FRTRE 2012 1,400 oA 2022 2,400 o2 AFWF 5.2% Z7lol H
2 Ao AwdATt

<E 5-3> U729 S, J&Popd Fa A%

(9 8, %)
N HAAA 4 AY T e
= 2012 2017p 2022p (2012~2022)
2 A 2,655 5,799 10,252 14.5
Uizt 246 838 2,201 245
- Hlo] Q. 274 694 1,353 17.3
o Ui o i 2 3 373 911 1,712 16.4
Ui 24 1,277 2,598 4,073 12.3
| e et R al 485 757 912 6.5
A 3,192 6,395 10,404 12.5
U A2} 369 1,125 2,627 21.7
q A e XY =3 346 845 1,581 16.4
B RE PR 467 1,054 1,821 14.6
Ui 2 1,407 2,509 3,428 9.3
[ e et R al 603 863 947 4.6
27 1,998 3,924 6,248 12.1
U 4a) 284 778 1,649 19.2
o A et R =3 274 611 1,056 14.5
Ui ol 4 %) 873 316 692 1,175 14.0
U2 761 1,336 1,818 9.1
3 SG AN 363 508 550 4.2
27 7,846 16,118 26,903 13.1
U4zt 900 2,741 6,478 21.8
4 A =Hpol & 894 2,150 3,990 16.1
= o 2 34 1,157 2,657 4,707 15.1
U 24 3,445 6,443 9,319 10.5
R et R el 1,451 2,128 2,409 5.2
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1A A ol & - 29A| ¢ FAIA ol &

- digka : 2012-20154d -

5 292 9E AGPREGne] A3 4D A 2 4P
o wat AEWe AHS$ 2012~201337kA], et A$ 2012~20153 714
S el [TRSEAAR] A AAD A EAES o
5

FE g0 Aggse] TRl g7 W) 184 Aol kst
dstmel A3 Y3 44 F EQey) WEe] 4RI 552 AT T
et the3) 2ok olw 7 A=E Aol AP s FUT FES FHD
F o3 AUE AAYSE FHE FAAF £F0) sbesul, B APl AT
BE SUBE 3N FBPL 0§
AYEY : EQAF = (40 FAE, )
= .63 A%, )
= £, HAE, )
= L0309 B85, ), oA, i AF

\
N

Q
N
R
™
2
N
i
2
%

~
X
1l
o
e

(time series regression), #A+7]38 # 2 o]F %+ = 3 (Autoregressive Integrated
Moving Average, ARIMA) F°] oy & AFdss AFT £(2002), F4d <
(2005)¢F #Zo] =EFadAde F&E AEHI 9 A9 AEREE o] &3k FAH

A<

23) Mi42A AtE] & 59 Qol® wAT 4 gout Aol Ay Aoz Qs o]go] ErHssict. ot
A o] Wit Edsictu 7yl
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B2y 2 G=a+8,T+8,T +e
oA71A, i g3, G= A4, T= trend

= 2016~20221d  T1Elal oiER A - ERAbe] Ae-E
R FolEe AAF F HFH mES A9In
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ol
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oA AWAANA AAT v, Gt 2L A
Yirledze 24 Au7h AAGe] gon S5l W the fet
Ad 5 olg B Yiwdty YL ;

13k
254(2012)9] stE e P AREHAE ol &3t

=dA AS AHEA, yert astE st HH A
7FstATE 20061 71Eo = 572.3d el Eatd A
20160 = 5783HH oA &Aoo A4
Z Z7sigr) 202130 23l A 7 SoE HMAHO=R
AE Zhad o2 HAn Z|IZHEE Ufo] BH, A%y SUHe-S 2011 7 20214
-0.3%2 2011 201613] 0.2%°] W& Z7bsht 2016~2021'd 717+ 539k 0.8% 7
2% Roz Awwr,

2= o]/d- zoq,\g

serzgzs AU 4% ASAA TUYSF #avt olojd Ao Aww
o dsta EQASE ASH 27l @ Aoz AYHY F18e AAHow
Faj5o] 202190l AT Ao WAk wde nEL Lo BUsE sk
AFEAA oo AA HI, o] o FEe] AXE Fa hsrd EPAY W
w 2712 olojd Aoly] WEel, tatdl EQASe] UF FEEE Aoz
2o Aow Ay
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<3 54> FEFEH S9N A%
(9l ™, %)
F7H&
S 20063 20114 z1g 2016%dp z1g 2021dp z1g ——
A A 572.3 573.2 0.0 578.3 0.2 555.2 -0.8 -0.3
A 223.0 188.2 -3.3 172.2 -1.8 156.5 -1.9 -1.8
21 270.5 294.0 1.7 305.1 0.7 289.4 -1.0 -0.2
] 78.7 91.0 2.9 101.0 2.1 109.3 1.6 1.8
A& 2 59(2012)
D F7hES A9H FUHE V1EY.
2) pe ALAY
ool W FFole LELEIIT EYAel TANIL 2A WG Aotk
=

[Z1" 5-4J0ll A HoF%0]
200611 = 39.0%° 4 2011d

AA Asusrd 234 T AdeEd EGA] HS2

%
32.8%, 201613 29.8%= HF3] SrolA|Z ARt tstw
o

v

JAe] HlFS 22 7 FQF 47.3%0 A 51.3%, 52.8%F FoFAITHL 2021d &

521% &g Aoty 53] tigd EdAe] nlF2 3 7 3¢ 13.8%00A

15.9%, 17.5%, 19.7%= 7} w24 ds

(18 5—-4] st

N
A

o2 "ot}

A HlT At

OFE BmLiE O

47.3%

2006

011

2016

2021
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20214714 EQAFE 3718 ZoE APAT 53 dAs AL B
o EYAel 2 /4 Ao APt

A, WwfBAIME, B, B3, VA, 27, dFH DB YN F AR
g EfE Uxdd E94e FAS
2012 2,949% ol A 2022\ ol = 6,036
2% oz AYAn. HYLEPRE getue A9

h o 1
& Ao Holi, A 5.1%, HAE 13.8% S7HeS V15T o2 Awdr

ol
A

(]
°

<HF 5-5> Yy g4 A

T = 2012 2017dp 2022dp ﬂ2?1§~§0721-2%
A A 2,949 4,275 6,036 7.4
o) 3t 1 2,219 3,174 4,459 7.2
A A 539 712 885 5.1
u A 191 389 692 13.8

O Wwrl&dd A8 35 A% - sy 94 2% x =i usty

o
2
gt
offt
o
N
)
o

Urrleld Al Fad% Ads <& 5-600 AAE dth. s
< 2012\ 2,283l A 20220+ 4,688 o2 HAWTIZF F AW
75% T7HES 715Y o Audn. sSYsEEEs gstu ] A4, 2012130 A

34119 o= ZF7istty. AAls 2012\ oA 426 ol A 2022
Woll&= 6998 o=, vhab= 201204 1599 ol A 20229+ 5798 o= F71E A
golt},
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A 20223 700808 ARF 51% Z/4F Ao AWHT. wA Lhwr]EolE e
FTHTFEE 20129 oF 1609 ol A 2022 580W 02 AW 13.8% Z71e Ao A
e,
Urrleiopd FFgAaAdAdE AvEd, AWt T YxihAiort Add
8.3% s7te< 715 7 =2 ARAE 7152 A2 dAWEHH, 1 HE o]
THke]l R, U sAZAHAAY, | YrduA @G Eoprt AABds 2Hete A%
AE 7158t W, dxaAs 58% S/t mEd AAFEEG E& AZAE

7158 Aoz HyH.

TAHoEZE Uizt Foke FuEe 20129 oF 5509 olA 2022 1,200
Aoz dET 83% /MY Zom AWdAn. yiHolL #oRe FTETEE
20121 oF 4009w ol A 2022 86004‘%1 o2 AT 8.1% 7 A= AWHET.

EFASAAY HEokel FFEE 20129 oF 32094 202210 690 o=
AP HF 8.0% =71 Aoz ;qmgu} 3, YA Holo] TEFFRE 20124 oF
680 ol A 20221 1,200 0.2 AH T 5.8% SVl HE A2 AwH

<E 5-8> ther|Ege) S, V1 Robd TF A

(49 9, %)

3% = (]

T B 2012 01mdp | 2oopap | Cod SUHE
2012~2002

27 1,697 2,428 3,411 7.2

U 27 398 594 870 8.1

) ko] o 289 426 614 7.8

AR SRR A P 274 307 563 74

BERP S 513 679 880 5.5

Y38 S48 %] 222 332 484 8.1

27 426 562 699 5.1

NERp A 110 149 191 5.7

a o | el 76 104 133 5.7

SRS IE PR3 45 63 83 6.4

e 24 127 158 185 3.8

e Z A 24 ) 68 89 108 4.6

27 159 325 578 138

U 27t 37 79 147 148

N 30 64 117 14.4

SRR IE PR3 21 43 77 14.2

BEEP 43 83 140 12.7

e 34 ZA ) 29 57 97 12.8

27 2,283 3,316 4,688 75

U 22 545 823 1,207 8.3

4 A ko] & 396 593 864 8.1

b (BARYS IE DA% 340 503 723 7.9

=2 683 920 1,204 5.8

e 24 23 ) 320 477 689 8.0

L
Lo}
rlr
)
o2
B
sk
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AFFFAGAR L AFFLAPHE A 712 AAFFARRE o] §31]
AFALFaske] WA DA FANE FHA FEHT

AgHoe £ AR AFFLAYAE =38 F AFFFTAYAte] 245
Bo) AeHoz =EAt o W, ‘FFA=UFAYZTFO-AFALFLE) o
A, B $ER ARASE o)W e FHE, Wold 2AFF FHE o
v ek

SA A oy d3E BEdE Yrjedde Ads.E 464, AW
71342012~2022:3)F & 19,0009 o] F7tert 2od Aoz AWdAn. vyl
=09 e ALAAE dysEEE duEd, st 7,600, A

ol A 7,200478, "rAtol A 4,200 9 o] F7t a7t AE T

Urr)ERopd g Aurd Uil 7 2o 5900dH e vt A
FEH, I HE olo] YmAaAH5,600%), Yol A27(3,50009 1), Hiulo]o
(3,1004%), Y=dAZH41 (9004 )e] o &2 Frtart A

<3E 5-9> WrEfld e o, vedopd 43 AW

)

AAEQ FA
T B
2012-2017 2017-2022 2012-2022
27 3,143 4,453 7,596
Ui 2 4F 592 1,363 1,955
- Ui-nlo] 420 659 1,079
R IR B e 537 801 1,339
w2 1,321 1,475 2,796
Ui 24 2 A A 273 155 428
27 3,203 4,008 7,212
[ 756 1,502 2,258
A A Ui-nlo] & 499 736 1,235
o Yol v 2] 3473 586 767 1,353
A 1,102 919 2,021
| e et R sl 260 84 344
27 1,926 2,324 4,249
o Af 493 872 1,365
oA Ui nlo] & 337 445 782
B Yo | x 57 376 482 858
) 575 482 1,057
Ui 34 =4 ) 144 42 187
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o
T T

27 8,272 10,785 19,057

Ui 2t 1,842 3,736 5,578

4 A Uiz Hlo] 1,256 1,841 3,097

= Yo U X3 1,500 2,051 3,550

A A 2,998 2,876 5,874

Ui 34 =4 ) 677 281 958
e e iy Aye g=gs(Hd, 2E, |4, ddl, oWl 59 olfFE =FAF

< muys HFE o]&dtd UAIFLE FAHSH FAr]ZH2012~2022'3)

1,700 o] A8l 283 ASR AWdHAT Yrj=ddge gAss Az
g steFEEE Awud, tistae A 8006, AAtel A 700637, HhAbe] A 200

AW EE, YeaAdA 7P B 6009 Frhert A%
= AZH3009 ), Wi ol YA $74(2804 W), rinko] o](2304

(]
AL FA
T 2
2012-2017 2017-2022 2012-2022
27 280 516 796
= 2f 35 97 132
geag | Tl 32 66 98
K Ui o U 2] 873 43 85 127
A 129 215 344
| e e e el 41 53 95
27 267 452 718
Uit 41 101 142
A4 A Ui-nlo] & 33 66 99
Yo 1 7] 84 42 78 120
[BARP S 110 159 269
| e e e el 41 48 89
27 72 120 193
Ui at 13 29 42
oA Yi-ndlo] o 11 20 31
Ui ol U 2] 3173 12 22 35
BARPN. 26 37 63
| e e b el 11 12 23
27 619 1,088 1,707
Uit 89 227 316
4 A rHlo] & 76 151 227
= Ui o 1 2] 873 97 184 282
2R 264 411 676
=3 SR 93 113 206
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g SEsEEE AR, 4Arac)
HE Ay %
= FARE A o
, AALe A 7900099, vhALol A 4,400 9] Al AE T
Urrjsiopda AWE{, YriAdi 7 w2 6,500 Alrart A
£ oo} YimaAK5,90009%), Himolly A7 (3,800 %), imnlo]o
(3,300 %), =3 A ZAEH(1,10048)8] o= A7t Adn

o
il
X
v
rr
P

<& 5-11> ynrledge] gl 7ledopd Aqtes 4%

28 T A
S
2012-2017 2017-2022 2012-2022
27 3,423 4,969 8,392
At 627 1,460 2,087
- Uisnlo] & 452 725 1,177
B Yo 2 37 580 886 1,466
=27 1,450 1,690 3,140
R e 314 208 522
27 3,470 4,460 7,930
At 797 1,603 2,400
a4 Yiznlo] & 532 802 1,334
Yol Y237 629 845 1,473
=47 1,211 1,079 2,290
Y3 A S 3 301 132 433
27 1,998 2,444 4,442
) 506 900 1,407
o Uisnpo] & 348 465 813
(R B Pk 388 505 893
A7) 601 519 1,120
Y g S 3 155 55 210
27 8,891 11,873 20,764
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