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LTE=REREHzH, EX—MER ALEETHAENERIEHREEETMNERE T
PHRALEERAR, FETERENEABITRAT AN, #—PHE LR LG RIREE
#h, TREESLARETT, IR, WEM. ZE. KEBIE. SASRANRERRAATEESTRA
BRWIRME T TN BREFNE N E,

RIBBERFZEIEETR, AESZALEEFEAA@A, TEY T (Computer Vision) 2HE
THMRRANN AT E, EEEPEATSERTHN AP SR 34.9%, ITEVNA TR ANHRE
FeFEITENESEAXRNUKEN, REERGRNE. BERaSHhs E4r ZRATEERTS
WEE. ). . BTER. BR5XGETE. TABRERXSSE. ARIRH. BBER. X
FIRF. EWHAT. WIMEBKL. SHERANFEENETENTRT RERESHEREF;, BAHA
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2020 £, T EN A E TS AWBI ISR, 0 Visual Transformer &% (DETR, ViT), B
B3 EF] (SimCLR, MoCo), AutoML &% (EfficientDet), SERFBAR4EM (YOLOVANS), 4 At
1 GAN &7 (StarGAN, MSG-GAN), 4#EBRIUN AlphaFold 555, XL RATEMNM LT
ARERBEAFITA TR, AR THEXIREMNA, EREEER, ITEVNRAEREA
AIMEMETE R T RHETE: ARENWE. ARSI, DI85, FEEMEEEN BRI
EZARZIRZEENNE.

ARASNASEABNS—E, 2EAHREM AT BA. RF\ETLESAIBAT R
FINREH (AT~ Y AAREIRE (2019-2020) F) HIRE T, REATSE~LH, B
AFBOK 307, BERERAARMRA EAAEEREGALOIRY ., £, HEVRERE R
NMAFEFLE A 009, HEAFBTFRERHEE., BETENRNEATHNT=ERETEATHR
LB~V HRERE, SBATEREEEERE~VERT K.

SR RELERNEDATRERAZL. BFRATEEEAEAS, AT EHFRBR AT T
MiEdE, RHFEe. TEEREEEZER. BHHERE 2020 FEFETEINA TN BIE,
SERERAFALERAUERZOINTENARTEAEAR, BREFRTESRIME. EEH
RE. DVEETEBEFRE, BX FEEHRKTHENMRR AR T YATNFEISTEIR. K
EMK. ZKRMI, THREWESHIHENARTROAT /TR, ABUF. bl S8, Btk
FEEERXYBRESE, NINERETENARATHNEFSER.



EANTIREREZ—, FE-—ERNTHIATEERAE N, JFFRATEEREAEAT .
BIVAMESET BERATHEOBREZT, Sl SERURITEVIR ML E R0 #RIR,
MIREK. BMNFET BV SHSHHENARZTINOAT TR, HENEGETENATAS
HEFRESRR,

BEEEREITENREASBNRE, RNXATUATXBRE:

HENRAEAS D EEERS. RNEALRUALNTENARAT EPAERFRZFLIL, 18
KEVRE, SRABRFEN—LSF—EWTH. X—EBFSEFATEEAT I HE—B. XLE
W RMRSNFHRKT, REFNMINE, UERUENATSIHBER. XEZFHSHTENNRE
AT ERRARERAE R EERE.

HENAREAS E FRE BT HRERSERAKE. —SHFgRELTFELVIBYIRIRE
BFHBANERY, 2EENTATIEERANTARXESNA. BT ENAERARERZELE
RETEREMR, ABEXMLENRNGRRREZ W, EETRMOFOFHFARS THELIER,
BEgE TEFRAEK, HIHFRZMITMMK.

B2 ENRAREAT RETHARNADGE. BFRNREMARES, BREFkRSD
E T ENIE =W E SR P N AR IZARAZ—. INREMEARNHARE BT IHENA LR
MEEER, AMAHHLEE CEERA.

W ERFETAELERAS, MEATENRARSESEFNREZRME. BEALSER
AREAEBEER, FRAEARZENMEDAEFRE. BRETEVNAREASREBROIASL, ©IE
BRIEESTHHNERAAT, S#BEEEMOTTENAREARSHMATERERARTERST K,
MEHYBHETS, FMEFLE.

ATERTMEER AT E. FEATEELAEK, tYELINRZIBARERTL
FAREBRTENEAFRHAARE, tIVIFTEERERAMA EE. EEEANT. EEF
FRR BRITHEEENEEAT . ATEE”REENEME.

REBKFEIXBENURRFRE SEFERATENARTUIAFERNEETR. TR
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FRIFHAFXAT BERE. REHRS AT AREERESNTR, IPREHENAREATE

&, SRMEVHTT .

B EBEE

KAFFAFHIAERSE, BEHEE. FERRERZZS. BHKEN K. AERSDAE
= TITENARATR TR, T REE. RREMEE. REE6E. KRESFEZANAE. £
F 12,000 it EMA RS FEE . ERARNSR/AREEAA RN EHE. —ERER, H£E
7 3169 MiAEES. KEBERXEXNFMEE, HiFEH T 1578 hehERS. HP, #
AT 864 4y, EERARIIT 6351, SR/MRRBMARERIT 79 4.

B OREHK & EEEY

ERSBEEN, RRIFFHEET 23 T ENIARIFA T # T TREF R, REFRIFH
NREE 12 MEREETRIE, 8 ERFE, 2 NaRBEAARMUE 1 el AL, REFK
FERADITEREIE. ERATEZRIVRFRMET EFA. ERANEEXS. B BEE@R
AWM, ARFALEIET 11 RITERREBR T WEAR MR RRME R, WIRREVE
ATHER. REAESTENERL.

B AFFREEE

REMNZRPT AT ENAR R R EIE:. A T7TEFNTRITENARTEF AL RS
#, ANTREARAESERNL, AXBEFESFEMWEE, BIE TS £ (2015-2019) it
BRI FEARPTINHR M, B8 13954 BhXitX. BT 2020 FEXEXRFEARE, K
KIBFRGTE 2019 ., B, REFALPETENARASFERERELL R, BEFEM
MEIRET, IXRXNEEGETE. £E. BESZMER, ABREE AXIBETFNIEXS
HAREEIIX.

EMABHATEERFERLCE: ATAATAVERFLARBTRHIZHESSEENL,
ACRIFFHBE A FEIREIE, S0t TR 3ERNSABRATERAL . D USHEBR, TEEFR
kETEMWABRFEREASEREMIRFREE (NEH) KHHBEERELS.

HTHEER, RRAAFE—EREZL, ERREHT!
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ETHR & PEE MBS AANRZBFE—ERXME, ABPREEE. TROERRRIBEY FHEEE
MR, RREMCRATHROBERBUHHTTRECS, REBELNOT,

B RRBRAPBATER

RRBEFF, HEVNRARASBEFE, EIRAR. SRBEMARZLRE, FRM) 18 FF) 60 51%F,
PN 21-30 5, WIRAAAMNBLLBIAN 7: 3, WFIEZERE, 303%MAFTHAE 1-3 FTIELER,

38.34nHH 3-5 ETIEALW, 10-20 FEUE 20 EU F TEEBHAF TEASKREBAAR,

dT b9 14.89%,

EZHERRERTE, ARIFHEE AR AXNIMLE R, BLAS LA 88%M%. AFEHDH
FE—. TABRR, HPREABRMATFER/EWTER 985", 211"k,

AEFRELRTE, AZRFFF 25MHATEBEEEER, BINATEERIBIELRE, HFREE
FLRHRD IREEZRNWARAT TBZTENARBRARNNEEINFFEREEARERMNOAR. BEEK
U, ERAEHEXEROEGT, HEZZERS TRIBIERZR, HA 48 150MATH 1-3 FEEZR, 21.24%

AT H 3-5 FEEXZLE,
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23% 43% 21% 6% ™ 29% 41% 15% 5% 12%
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5 ARIFFAT EEZERIER B 6 AKIFEHAT KB IREER

B ARRBHANERER

FRZ5FFNSREKBBREARMMX 20 MEH, H 44.87%4"985/211" 518, 21.79% AHM—AR
1, 26920 A=A, ERAIMRALLTHER. Z5BMHNETAREZ SRR SR BIREFE.

BIRR 6.41% s 2508 Rith 6.41%\\\
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__9BSRREF 21.79%
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_ #14% 38.46%
-

b N5 0d 21.7/9%

211FR#L 23.08%

/

RIS 35.0% )
— ABR#L 21.79%

B 7 ARBFETN RRRRIUER RS
B RRIFEFA A ER

ARFFEEERT 11 RITENAEE X = U EREMERRTES Y, SFATEESY. FERMNA
). fEghE, Heh 2 54 15-50 AR, 1 %4 50-150 AR, 4 54 150-500 A#4E, 1 % 4 500-1000
AHAE, 34 2000 AL ERE, SV FIHENRHEERKRVLRTHESAA: <15 A (2 FK4W) . 15-50
A (4xpA) . 100-300 A (2 R4Ak) . 300-500 A (1 %), >500 A (2 k).

- <15A 18.18%

s

>2000.A 36.37% N

/7 15-50.A 18.18% >500A 18.18% “

~

300-500A 9.09%

—— 50-150.A 9.09%

~

500-1000A 9.09% 100-300.A 18.18% 15-50.A 36.37%

~

~
~ 150-500.A 36.37%
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FRE B AT RS
B—E

F—F PEUTENAEATIR

BEAV SHENTENARATHNEREKR, B AN HTEN AR ITUREEM LN RMNFEZFETRE
TRARTE, HENARAS TZDHEBLRT STL? MNEROIMERRIE? FRIRWET? K
ETENRETENARAT AR T, TLER. ARG, FRIR. HFHBER. TUIHFLE, €0
RIMAF H51% 35 TERIUR.

11 WHRH: AT ETEDBE—LMF—LET, Bl S0WIAF BEER/\BET

FRBFERET, LR EHENARAT RTFERLTRERES . MHRAMNERN—%S5H—%W
W, BEAADHEFES. KPR, —LBHHEXA: Ex. B M R F—LlhrEX
FREBH— ST R AME 2020 WHRLE A7), 82 M#B. EX. fUH. XX AR, X
M. R BN K. K= M. 8. 2. .

BrIE LTRSS, R, EON. MM BEBEAFT—ZHmHMAR, wlBEXRERTEHAT, XaI/\&HH
WENTENIARAS BNBEEEN 50%. RN, AFFATHIHEEHEFKFE2ABTEXMN: R\
BESSEITEEE, . BN, FiM. BEBA) GDP 4> BIHE7E 2020 E£HEH T GDP HIfTIEME+&. B
B, BN\BEELR. ATHHTNATHRENY, REGEEZEFAER.

—% ® . W2 ® L 15.7%
38.28% 32.26% ) 24l 8.30%
T~ 7.71%
L% 6.64%

® Fmxa
=& . R 4.56%
19.57% ’ X 3.98%
@ 3.82%

st = o
38.28% 5.95% ® Hifh 46.2% FREB 3.09%
10 AAHmH R HIER 11 AA#m54 TOP 8
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12 ZTUKESHRTE: HEVAREAS ZRETEN T, TEFRTHN E QN
B ZRZTUER

RIEACKRAFEIRE T, SOWERNITENARAT KRB THENRZERART . BT IHTENA TR AR
KRR, WIEE. ik, BLER. BRE, SR0EZ AOEZ, TA0ES. £EYRE
FEMRANER, RRAFFOEBE AT ENRARATRBETSBELRE. 8SIE585Mk. #F
FRHTEN TN, BEXENR. ALEETLE 2018 FRIERAMABREAR T L EE, ESEFBI 200 A
SRETHEXTWIHBNBE, ERAKBHAFT, B SN ATERRETHAEMATEELT Y, FEELR
TSRS H N T BN L T B2 I 5T R,

| HHENRESHEAR 50%
I BFS5EELR 16%
I BSIEREEDE  14%
L ATEE 7%
L wE 7%

12 FEHENRAREAT ELERSHHER (TOPS)

B ARG

WpE, HENAREAT MR EHEBFRN, BERAE, XAEBRMBFRE/LNTE. B,
BEERANRETRN, TENARKABCH ARG 2L LR KE Matting, EFZEEIEIR].
EGgigE. BREESEN . 30 Wik, ERSMMPEELIBRIBRERTIBAN S XENTTE.

I et 48.32%
| EEHN (SRANSEHHR) 3567
L XAER 34.54%
] BRERRS 33.60%
[ & EMatting 22.38%
[ EFRGLERA 20.57%
] EgERSERKE 19.51%
[ ] E{&{& HInpainting 15.76%
[ 3DHER 12.56%
[ | AREE TN 11.22%
[ ABHEAR 10.42%
[ BESRIEHRLEAT 1015%
[ ERSWHRR 8.68%
- EiREm (GAN) 8.02%
[ FARN SR 7.48%
[ | HEIRA 5.62%
| A SR B a28%
[ | Hite 3.47%

13 HETENAR AR DD HER
(DR, BIRAR=-GEFEZMATBAB/ S5 XA EAL)
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HEHEARAZ ERR S
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B RXRXERFERGET

RIEXS PEMMUCR R XEARR NG, PETENARRER X EAHHERFE L, M 2015 £F
2019 FF, HARIEXEEM 2033 BIEKE 3842 |, BRI M. B, HENIARL ARSI GEXEEH 1896
BETTE| 2848 &5, 18BN 50%, HARRTHXRNXMIBKIEE. BESKEEXIE, BERFE-FEIER
MABREKEARPOERRTH (BRATRRIRE) 5, PEEALSREQENSKIEXRRERE
REZ, RTXE, ERSXERLLNEERAEZE: XENSKEEXARERE (69764) FHE (25418)
My 274 15, XE (49116) BKFEXEEHEREFTE (17368) 9 2.83 f&.

ARV FXEARRXA G F, BN BV QU ERTRES, BAXRREE
TEKEERAESHAMPARAE, AFERF (2015-2019) BF@NERIEXEEREK T B 200%, FRY,
Birte 2 EERFETENAR = WEh IR AR ZARARZ—, KRELFRSSREEDZESH
MREHTHENXE,
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1.3 AR IR: PEVTEYVREAF KRE H Pytorch #1 TensorFlow
B AREEREF

Python /2 B BT P EITEAMKEAT &RE BT LIES . Python FEEZRFEE. SRR, XESY
FEMTENERE T URRO EF. H5h, Python tEA—TTHEMNIES, HHXFPRABERENREESRE,
fi£ Python G IAKRMARIET . BN, AR C/C++EAETRR/EBFSNIHTENARAS, LERFEIEFRE Python
EABBM TR, DRERRESHHER.

| Python 68%
| C/C++ 50%
| Java 47%
I MATLAB 26Y%

16 FETENARAS FRIBS RS
(DR, BURAR=-GFZARESNARSSRENEAL)

B OREFIERNBREF

Pytorch # TensorFlow @ HEF# MW A ERAFOREFLIER, LEBRHFEITEVARALRER
FREFIEXER, ATAIERTENSELR, AORE. B8, EHARNREARDERSHEITE
MM B E XKML Pytorch NSZEZREBSERAN T AEPERARE RN EEER. i, EJLEERRE
FIERERE S L4, B 6AMNERARERE TIERHITN AXKELR.

SEERER ERARERER
53.13% ] Pytorch D o s
53.28% " TensorFlow ‘ 59.09%
39.35% Caffe2 39.61%
30.16% MXNet 30.52%
14.58% [ ] Darknet [ 19.48%
1.58% gigzq 6.49%

B 17 PETENREA S RE S I ERER R
(B, BIRER-BFIZREFIERNALS 5RBTN AL
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PERFEMAARAA ER RS

F—8

1.4 FHAREMR: 2020 FRBEELWT, HENARAT DHRAERSBRAKFE

RPN TENARBRAT 2020 FEOFHIBEAATT G, HRER HENAREEMRRE
2020 FEFIGHFH A (F3h) 4328977 T, EEATIEIMA 348507 7T, FARIRENH (15, IHTEMMKEIEH W
/R F, FEEXMARRA, WRGRMID. WELIEM) 5294271 5T, AlF@mERE (GEITEVIXUE D
/TR RS REIE) A 274,265 7T, PHERKNAFIYEFFERAE 7.5 FTUA. AL, 2020 FRI1E¥
T, HENMAREIFAT NFHFRBRANDLETREKTE, BERQUEERUNLEAFTIEREFEERM.

HEFEBRAN (EHATA0H) ABLLEAE, EARARSLENEZES TEMRA: BEERRRTHPSFI
AANELGEEh 29.54%, B R TRRIMRAIN 32.84%, ik TIRIBKAIA 14.58%, Al = REBRAIA 11.77%, 5
WA (EFHATB0RA) AKALLAE, BEEMRARMALLRS, 4455, XEFIZRCEAIERRS,
DS RBEEREIEA T EN R B ITIHINR I (CVPR, ICCV, ECCV %5) FIHATI (IEEE-TPAMI. 1JCV
%) FHBRFITHBITRR S (NIPS, ICML %) FLAFRIH .

o, EETEERRE, THELXESEUANELIRAST (BEELMRAREELTREIN EMATRE
MR EFHEELRK, B, TEZLR 5-10 EFNEXR AT EHEFHFILRSFLBNMATREMSE 14 AT,
SF 0 FETHELEUNENAT, MEARNEFHZERAD 127,

HiEMRA 35.23% 35.23% 22.73% 2% 455%

L I

BETIREID 31.34% 35.82% 20.90% 895% 2.26%

L I —

HETRB 3438 51.04% 8.33% 471% 15k
@® <20w @ 20-40W 40-60w @ 60-80W 80W+

18 2020 FHETHENMAREAS TERUFHABR

® HiEK VS Mk ©

I 25.5W
<3

P 2aw

. 3w
3-5%
P 3ow

I ./
T ———

W
>10%
i asw

B 19 HENMARE LR SHERRHFAILLER
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1.5 TV UsNH: AAT ZAHTETL, AIERRERMAVITENMEAS &S

FRIFR S, BENTENAREERARPRES VSRV IUHRIER ST R, AT EEMEEKM
HENARAS &S, BN, BAEREHENAXAT DHEDH. £, CUVRS. BHE. XRATFAE,
REEHTIHENAREAREBMTLNLRIRKIEBEURBVERENAE.

WEHRE, FRNEREEERAGEEE. EEERNGE, ERNENE-—SEE T MK
&k FEHNTTN. EERGUER, MOVMEANTEEEAN A LEF RIINEE I, BIRWIMNPRAE %
BRRFEMT G, XHABEELEAMNS @M RBRAETERRAES ZXFEL, NESHAFAEEREN
RIFEN WS HFZNEMRMN. EHETL, TENARZRASEBRESLE. BERIRARNRESE S, £5F
WHHF . SRAESFTREBETE, TRUKERABELRLY/HNBROTSE .

B 2018 Fie, £IRITENARBRARRULR, FRES. RARK, ATEEFRFENEL hETEX
MARSKANEEE TR, B5H% (ERATETRARAEB) PiEL, AREFIRHNTENARLER
EAHELBHAZE, BHEREARRI. BROEFEST. BN, £XE HEVNARBIANOEBREE
AT ZEE5FENHEHIE, EMEEASRAELR = VERN, RAOEETY, LTEZTL AL
W, EET EAQNIBZTENA LA, FTETLEEBNITERARE L MEERINEE.

ALER
49.13%

WXL 5.04%

HER THBLEE 4.57%
46.14%

B 4.41%

BERE HUE P
4.41% BRs H
3.46% 3.15%

REFE
3.94%

B 20 REENMRAEAS TR HER
(i, BIRER=EFZUENAB/SE5RBEHEAL)
BIEMR. BT LTS RESEE, IMAZERIURE ST 2SR T 100%
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FE HENRREASL: PAHESHL

FE—EPEMERET REHEVARAT TEDHE—LSH—EW™H, BRATSRSEENMS,
thzaHmasfTleldh, BEEARATHERSOHRKE, REBEERTEEITEVNARFREMXEIES
1T, B 2016 F£3] 2020 F, HETTEVNMAREASHENRE 2 FARAZE 20 FA, ERAATERIDERE
TP —RKEEHF BREY ROATEE, ITENRARAT N FNIARKNOLKREEEEL? Mi1EmeEsFEk
kERAWH. T, RA? I FHEMARABE@TFK? AEFTENFETEVNARATNIALRIAES
MUBE, SEITEVARATNZNRFER, AREATERSERBIIRESX,

2.1 A7 3R HKE 1) KRR T Y EFE
B ORRERR: ABTTENAEATERERN—LRTARRERRRB T

ARIEFEEERGT, 85.84MITENMARAAIEE 7 — LT EARKRBD LR T £ (27.59%) |
R (24.92%) . £ (22.78%) . ™M (10.55%) . 31.86%HIANAEE 7 #FH—ki . 2T (7.15%) . B5EE (5.74%)
RRED (3.74%). BIX (247%), MEKE. FM. B, 5. K. EX. HM. ARE. 11420 AFIES
T W™, MEN. KR, BEF. AT, RE—LEmBILERES. BN, EFELEEN, L=
B BRI FHENR AT RS HBAEK.

EHE(ERAHTARE) REFRE, XA HHTEFTUD A=K SZEERAE (NEEUEEX).
MAENAZ (Wi, £iE). eEsIaE (Rl 21R%), X=EmoAEHEAMEASIGEN. &
BryF b 23], SN TRERSIEABATIEEAT, ATEERCHTHERENATRER
K. NFKEIRE MENAESEHSINERTHRERNGZARARETAR, RE—L5H—LHTERE
FRATREEE

FEARFFA D, XE 027 ENARA A ERKRBORXRETHES 7 BRES RSN, XA T
7 2020 FFHBEBEWT, ERAAFZBRAGHEIINEZRRWAEREEN, BBSERSHRAREENE
FREERE R AKE MMERESDHRETENARA T EEFE T RREERER.
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PEITEAMEAT HHES
BoE

B ATEERRBEOEXRBTEIEBEFRKENRLNS

ARBET T, HEVARAT EEFARBRALXRETE, REENELHFHKFE (7268%) . A=
(69.94%) FIAASIHBE (51.77%). FR, HSHELVRERR. HERK FR. MBS RERES
BNMEFLRAS EFRTHNERERAR.

ERERRF, ERUTENARAT MRS AEFERERRTIHFEORRKIRETRE, FERE
B, MRKRFEE - LM THERBEMNET, WRREEBERFFEBLRE.

73% 70% 52% 35h 33% 20% 21% 13% 9%

wrok® mung TR BEL wwme zEmx 0 weIm wpmEe

B 22 hEFENMARA S EFRRBRERRTHEEEER
(B, BIRER-EEZINARSERENEAL)
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22 ZABENRETIERMURKAAER
B TEBAES: ATE®eL. Rk, BRMeY. S, BUSHMARRT]

ARIEW B BEA 8OvEEAA7E 21-25 %, B 95 fEhE, AT EfEd (48.84%). #F5the (43.87%).
R (42.82%) RFITENARNFERFEREVEHTI=MNEE TESM, FARTEZ OSSR
MER TR MTEVA R AR TR, EEXENE, F 183 NFEEFEEVETUESK
%, B, B 30.09%91T BN 4 BHAR E A K T DI ANBUFHAE T £,

BUAF
30.09%
&R

13.54%

WX
7.75%

ATEH
48.84%

17.70%
#E
Ak AR
10.42%

=
33.33%

(BB, HEER=-EFZTUNALSE5RENZAE)

B 23 EENARERPER LTI ERER

B FiEE: HEIRFRURERS ALER

FRIFS, HENAREZERENRY RAOEFETAEREZIRER. SRMRRA. EEMRATTHELL
RMFEESTTENRARTVRAN AR, BN, hEBFERZET Al F=REEN A NELERER
BRAERENELTRTEESSRBIENRL.

22222222

D 2 2 208 8 98 5 . 264
22222828 33
- b 8 S 31%
22228, 224
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