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5 &HHE 2 8.7% 5 hRKF #HE 2 8.7%
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HeZ ExR  MESHEX  LbHl He& A ExR HE51i8 3 [Aa!]]
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BE=. EVMEER, REMNAMIEMETH A0
54 BiES A X EFIE—, HAZEEMNDLF% (33

®5 “HEWMARRENG HRADEFESIEICH Top 10 A~ HEZRME

HeZ ExR  MESHEX  LbHl He& A ExR HE51i8 3 [Aa!]]
1 x£E 169 34.3% 1 NI ET I R IO #E 54 11.0%
2 HE 106 21.5% 2 ¥R ZE 33 6.7%
3 xKE 86 17.4% 3 P ER e 30 6.1%
4 EE 85 17.2% 4 ERRKZE ZE 26 5.3%
5 SFN 39 7.9% 5 PR FBAERT D1 xE 21 4.3%
6 e 28 5.7% 6 BERKFE Wt 20 4.1%
7 Wt 24 4.9% 7 R RIKS xE 19 3.9%
8 i 23 4.7% 8 RERKF e 16 3.2%
9 BE[E 17 3.4% 9 RETIRAFE = 15 3.0%
10 | PEEEEF 15 3.0% 10 SEREBRERRR HE 14 2.8%

10 | FEERRUYBFHRR EE 14 2.8%

2016 FRAETE | K, EWEIBNYEF






#R6 EBSEIFERE Top 10 HAFHE

He& BRI Bt WEIR BeUiR R HRE
EEINE PR BRI R

2 B RERNTIRNZ I 20 1739 2012.3

3 FERGERS 41 4639 2012

4 BN ERNER: TERNESERR 23 2336 2011.7

5 AHAYSHURAMNESREENESRARSHIZMN

6 TR R BRIR TS TR A 2 10 K LB B 1L B BEAT 27 2981 2011.4

7 EIRMRITH 22 2306 2011.4

8 B Mt 9 1470 2011.3

9 LT R AR EFNEREFHR 33 5381 2010.9

10 TEMRRYESESH 31 2727 2010.9

B2 HE5FERME Top 10 ASELERMS LT
2009 2010 2011 2012 2013 2014 2015

o EEITHRIIHEBEIT R . . ° ° (] o ©
o ERIHERIIFENIM . (] @ ® ()
o LERARS . e o © 0 O ‘

FBLETIE R R SERNESEHR
o EMSHMRAIESRAEENES RARS NN . . ® ® . .
o SRR R IR LB BTN BRI 3 o © o o ¢
o SHMFIR . ° °® o © O ©o
o BB . ® e o o ©
o AW RIGEE S IREASH ° e O ‘ . ’
o LEARMESESR . e o O O0 O ‘
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1.2 EQ LG

# ¥8 %} (Microplastics or microplastic debris) —
BIEMNRZEXREEEZFHRENABRE . B
wEEFR, HEFAEKF, FAREEEANRY
M5y T HEREIRMEAMIR, BEBRSEXNEFE
IEERNF T KBBRERES, MERISE

BEREPRRERITR

RARFNDEH RERHERE 6 MNERNAE
KRTE PLOS ONE KFRIEX, INAKEERITE 5 PEIR
IR R B AR A B R, S NS EB RO U R R
ERIZA I

AR FEYNEWITE, £MEPH

EEFE IR — AR R E R,
BRI SRR ARG R E SR N RNEZ S
ZHRSIATH A BRORX, TREFER BRI R EEXRIEEE. BB S HE

AE- . BFEREBRNT LR RIS EE RS
BLRERH R FA MBS Y (persistent organic
pollutants, POPs) X378 ¥ 4 #8950,

BB RS R EEE MR RN, M2
BLFERBEMNEF, I REAETEE. REBK.
BERIURY), B E I RRIZ AR K) I FRET
R ARFZOIE T AEIE, 2014 FXERK

YRR, ZBAM 23 BROIEXHTARE T,
TS, FHENRBENT. B8 BSELER
HAQWE T BEERL, FRIERPALIFERMG L
ERERRNEEZNERER. ZRERORXER
TRER T DUER S & — LB B R E M 5
AMBNSRYBREIKE. QHEEX, AEKR
7. LR REMMUEM AF, BREBEETIE
¥, MEXNBFEMENERENSTE, FEAXLESY

RT7  EFENEPHRERISE” MRINEPZOIRICH Top = HERKMAE
He& ER &g LEfl He& e EXR &g EE s
1 #E 16 37.2% 1 LFFHRE #E 10 23.3%
2 eS| 14 32.6% 2 KRRERFKRE #E 7 16.3%
3 | RXFT 5 11.6% 3 XEBFHENS %£E 5 11.6%
3 | mEKX 5 11.6% 3 | X RMABEFARESS | EE 5 11.6%
5 =F 4 9.3% 5 FERTERMMIZ K xHE 4 9.3%
6 EE 3 7.0% 5 IR TR xE 4 9.3%
6 ML 3 7.0% 7 R EREFHRT xE 3 7.0%
7 TR F TR RAT wE 3 7.0%
7 Akvapla-niva TR{R/A S B 3 7.0%
7 FRAFI T A S A F T 3 7.0%
7 EFREHKRE =l 3 7.0%
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TLURRYEHTER. EMER, REREAL,

RERRKRFEFHERSREE TR, BirL
HREZ M ERFEOTEFERISREE, MFEE
TXRENE 27 PEFAZEOETE T 003 (&
7) o MSHHESIEI HAIERMIEMA 76 1 R
ZERI X AEMANBLRAR S ENER, EH
BT —ERA BRI RR, mEEEAEN
A a A INEREAE . hEMERISREXRTR

RANEZOR X, EEIZANEESE AT 32
B, EENTE MM (R8) . HPA—BELRIHE
REFHEEHNIRNA 2015 £LFKFE Environmental
Science & Technology £ #9 it 3 “Microplastic
Pollution in Table Salts from China” , # % EZ& &
Scientific American Ri&, B W& KEEFN 4L T
BE, FERKOMSRNE, BREFHEBRISH 0
BAXBERFZFRNE S, £FEsIRESHT KR
RIEEEN, BRI R,

#8 HEFIERMMERITR” MRAIERMESIL Top A= EERMHMY

He& Ex  MESHEX LRl He#& g ExR  HE5IEX EE i
1 xHE 211 27.4% 1 LR RS EE 39 5.1%
2 EE 104 13.5% 2 EEEF AR EE 23 3.0%
3 ZE 81 10.5% 3 KRR ER/FKFE *E 19 2.5%
4 | RXFIT 68 8.8% 3 |xXEEREFSKRSEER| XE 19 2.5%
5 mEX 53 6.9% 5 BARTIRKFE = 17 2.2%
6 EE 49 6.4% 5 HEEFRERAH R HE 17 2.2%
7 B 46 6.0% 7 BKRZEETUHRAR | BT 16 2.1%
8 | BAF 43 5.6% 8 B amm Rz B 15 1.9%
9 = 35 4.5% 8 XEBFHENS %£E 15 1.9%
10 | IS 34 4.4% 8 BERRKRFE xE 15 1.9%
1 FE 32 4.2%

1.3 ESaaiig

WEEANQRIBKMARMSTFENOINE, £9%
FMIENIRANRERSK, 8BS OIERERR, &
MEHEMRRSBERESRENINGE, NE~HN TR,
FOEIRKRE. EHRNTHRES, AXKBTESR
GRHUN~ GRSV EERXBTESRGE. B
2007 4 Hector #1 Bagchi B X EE 0T T £ W L%
M ZNESRELRRNZ NG, EVWSHFENE
SREVEMESRE GRS NZ G R A L RTEDS

EMSHMREMESRATRENESRRER SR

RRETRAT L, Hp 3 BARE Nature £, 37
R IRTE Science, 1 BARTE PNAS, RHE1BAK
7£ American Journal of Botany £, H™, EEZRHK
RAF K Cardinale I FAX KT 2012 FHN— R LR

R E] 614 K5 H. ZRRFIENAREHAER
RMNZ=RE. REEHT, EFETREGES I IE

LEBRNIREFRREEZ MM, B—TE, WEMES
AR, NEIRESTHTR, FEIRGEED
ZRUNESRRINENIER.
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HEBPMERSET 8 BROIEX, 104 ME
KS52 1346 Bies|it X, ES5THE 8 Bt
DX, FTTRT 531 BiEsiEX, &EbH 39.5%,
TES5T B, WY 102 BiEs18 3.
hERZBIX 53 BiEs 1R XA S8 Top 10 #1443
HESE 2 %o

FLE, REERTENSHMERESESRE
BESTRERLRBRALEN, HHEH 124 MER
IMNE 2 4 25 RPN 75 B S5 BRI R - TR
£ (IPBES), %F A7%BAERHEMLE (UNEP)
MIEST, F 2012 FEEEDERML.

R9  “HEYEZHMEAMESRGMENESRERSZIEN” FARANEFZ LI Top FHERMHE
He& EZxR  #&DigX  tkfl He& g Ex %iIig EE i
1 EE 8 100% 1 HIRKFE mEX 4 50.0%
2 | MEKX 4 50.0% 1 EBR 53D F b %E 4 50.0%
3 L 3 37.5% 1 BRJETRE K F BRI xE 4 50.0%
3 | BRAFT 3 37.5% 4 PHELRRIA EJEd 3 37.5%
5 Wt 2 25.0% 4 MK FEZEREZLIR xE 3 37.5%
5 | BHEF 2 25.0% 4 BHRIRKZE xE 3 37.5%
5 ZE 2 25.0% 4 KEFRLLTKE mEX 3 37.5%

®10  “SEUSHURANESRRENESRGERSHFTE FRINEFHESIEICH Top = HERFNE

He EXR  H5HEX bkl | HEE 4 EX M5 bt
1 EJEd 531 39.5% 1 BRETE R FTEFHT DR ESE 67 5.0%
2 EE 257 19.1% 2 T E R b HE 53 3.9%
3 #E 240 17.8% 3 EEERR VR EE 52 3.9%
4 |BRAFT | 182 13.5% 3 RAETIRAFE = B2 3.9%
5 EE 159 11.8% 5 FRERA A 2 Wt 44 3.3%
6 | MEKX 138 10.3% 6 BEEREKRE AT | 43 3.2%
7 Wt 127 9.4% 6 FEEERMEH R A EE 43 3.2%
8 [ 123 9.1% 8 FERKF EE 42 3.1%
9 T 115 8.5% 9 |BESEEVMSHUERRFL| ZE 41 3.0%
10 H 102 7.6% 9 ZBEZINEM RO ZE 41 3.0%
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ESESRERZEHE 2 WARNEHNETHE,
“AIRMER R (EEME R ) SIEEREDR
IERIF " A OKEM. BRMAFERNE: .
BREHEEYMER

bl

R 11 ESSIMERER 2 MLETA

Xt
il
-
JE
&
o3

1

2 KEERY, BRMMERYE: R, EAREEYERX 9 124

BB WEIR iR AR E

2014.8

2.2 ERLAG

REMERRFAZETARESHEERRRN,
BIRERAMEARBEEERERRITIZHRR
PERBRF, BEREFESREMATRABUNERL
R, ARMERRAEREERORN, thxIFERE
MERSE, FERNRMERRABTELT ZRhE
RILBRE

IHER, BEFRNERBEBRAMENTRRSE
FEAMKKE. BRAFRABRER, BEARMESR
RANEEREDENE, SHTIZINT . IZHNET
ARH 7 B0, 9%kEB 2015 F, RETES
AYIESE: E3F5 HT ARG A0 380 R S 7 N B9 P R M 2R RIS
X “IRfp” BMIFMERER, MBS, BEM

ARt B (SRR RS ) 3 B AR Y R IR R R0

BREFFEFEYVERAFTE, NITESEEY
ZHEMER.

FRERMBXEZRET $ X A 2EELRH
RIS MR R, B 2013 5 BRHAES,
MEE 12 BEZEILEAERE. HRW. BRE=
MR ER R, BRESBEINTAENEEKE
2017 £1 R, %AE 2016 £ 3 B 17 HETHERWN
SEERFERM TR T HERERAFNES, 1%
HKM 2018 £ 9 B 1 BFFthE A ESe BN SLAT,
[ERY, FBIE R RAPEWBE AP B RIEY LA,
BREIERTHTLE,

2016 FZRAETE | £TSHERF
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1- #&:i;“ﬁﬁin s = :‘#&:iin-ﬂ‘ﬁsn :.iu ]
1.1 #IKFLFE Top 10 SRR ERES

HERR AU Top 10 IR IR ESRRE RS
BF. BARRYEL2NBREAARFEPREZSE,
SREUARTANRSEE: SHRERER. [URR
SRR, BLMANREZUHTR . REHAER
SRR AARBARUS 5 T 4 B AR T SR %
A, RREKAURRUIAR; HRUFFARALERE
M KA F AR TEIR . HIRFEIEFRRUIUARS
ZBROEYEL, EFRYELNBRATRAS
BiE 201 FREAKMERRERBHFAR. T—RME
A EE S AR R



=12 HIKEEF Top 10 ERLE

He& HERNE L83 U EIETDN LIRS H AR
1 EARBR A 5 h BRI R INKF 40 2700 2012.9
2 TIERE N R LRI 36 3089 2012.6
3 EHRTEELE (hiatus LR)
4 | HERFEDEFAEMURS ZBXED I 50 6328 2012.2
5 SERGERTR 31 3793 2012.2
6 S MNKNREENHAR 30 3220 2012.1
7 T— R BT R EE s FUNAR R 5 22 2204 2012
8 2011 FREAKMERBENHR 22 2391 2011.9
9 P B K R 0 i B Rk B 3T

10 FREKEASETUAR 16 1746 2011.8

3 MEKTHEF Top 10 ASALAERIMES L3

2009 2010 2011 2012 2013 2014 2015

FEARBA IR S L ERIFR S X R

o LEBERNSEE LI . e oo O . .
o LHTEBEE (hiatusTH) e o © ©0 0 O ‘
o MBI RS ZHIX N o O 0 ©o . ‘ ‘
o SERGERHT - o 0 O ‘
o BIHAIIFET R : . ® o O ©O .
o TR BHE ARSI . ° ° ° [ e O
* 2011ERAFKUBEREBHHR ° e O o o
o WEKATIEENTIER . o ° o O 0 ©
o KREAKBSEEAFHA . © o o O o ©o
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1.2 EQ LG

AL EFRUREUTARN— D2,
ERERBZAER LEX XTI —REUNEIEE
T, B20 LR (1998 ) Mk, REXRS[FHIE
EREREFLIEMN, BE2RERFHEFRIE.
X—IRMFFRA hiatus ( “[EIHT” 5 “BE" ) TR,
BT hiatus MR M AT TREXSEITH “AEENSFH
URZER” WAk, ERs| T REFaH
DRE, #HM3IREBRANIRREEBANE S &
R

ARSI, AN SRETRLREEREH
BT ABRENLS, FESAESBLQTM
MSRRENBARTEOYOEN BEIRT T

2IRTEEELE ( hiatus MR )

SEERERBROEHIG . BRERENEER:
IMBENEHRETREZEARTRRRN -2, M
BEEBERRAT, EEEMERNFNENERM
MRZEEDITILIE; RERKLER TR LXMDY
EHRTEEEEMN, BREERESHEREEN, EL
SR+ FNEREBEEBNRAETEEL T X,

X} hiatus I & 79 B = 0F 53 9k & 45 T 2009 4,
E 2015 FIRE/LF B SZRBENMN LR REL M
—MEFEER. SIAFBEMRSRE, FhERkRE
T Top 10 MR BAE =ML, BORX 47 B B
Nature Climate Change 2014 £ 3 B &£ BT & 7 |f#%
BEERNEHRPINAEFERDIRREREASH

13  “LIRTERIEE (hiatus WK) 7 MAREDEFZOILIH Top 7= HERKFHLE

He& ER &g LEfl He& e EXR &g EE s
1 %£E 40 85.1% 1 EEERASHRF %£E 14 29.8%
2 ®E 1 23.4% 2 XEEREFSRSEER| XHE 12 25.5%
3 | BAFE 10 21.3% 3 ZEERMZMRE xE 10 21.3%
4 mEX 8 17.0% 4 BHRAFSER DR xE 6 12.8%
5 EE 5 10.6% 4 PR T ZpR xHE 6 12.8%
6 ZE 4 8.5% 6 KESKRB HE 5 10.6%
6 H 4 8.5% 7 MR FZE DR xHE 4 8.5%
8 Wt 3 6.4% 7 BARZ5TUYHMRAR | BAFT 4 8.5%
8 A 3 6.4%
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BERABERIBNRFITTR 25, Science, Journal
of Geophysical Research-Atmospheres, Nature % Ti
RS EATIFER LI FE T KEHEXHARK
R

F1TAHNERS 5T hiatus LRI R 47 Bzl
BXHHARIE NERFTNMEEE, XEEEE
MAEMSE, PETERT 4 Bi0RX, S5EEFTI
HrattRE6 i (£ 13) . PEMNFER. TEEXF
REESET 2 BT,

FT 14 “LIKTRRHEE (hiatus BIR) 7

MARRER MG ZHARBANREERLE,
SXERE T BT —EMESIE X, BEALETHME
R O EHEE S 2 MEEMS I X thiRER
& REEZERRRE, ~HE5123 280 &,
HRZE 5, HPPENZRMESEXHHRHERES
fir(F14),

FEDAPHESIL Top 10 = H ERFHH

H&  ExXR MESHEX bl HE& L ExR 5L b
1 x£E 1408 52.3% 1 XEEREFSRSEER| XH 260 9.7%
2 xE 521 19.4% 2 ZEERM=MKE Z£E 242 9.0%
3 ZE 413 15.3% 3 ZEERAKSHRF xE 217 8.1%
4 EE 285 10.6% 4 Y DE SN2 xE 145 5.4%
5 H 280 10.4% 5 P ER R H 144 5.3%
6 |EAFIT| 256 9.5% 6 KESRB EE 143 5.3%
7 mEXx 197 7.3% 7 AR T S4B *xE 135 5.0%
8 =P 181 6.7% 8 BTK% HEE 111 4.1%
9 Bt 166 6.2% 9 g =E 105 3.9%
10 | FEIEEF 133 4.9% 10 LR BRI T S fe Wt 104 3.9%
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1.3 ERamiE

Wik AT HIENXERS, ECO,.
BRERFNNEDFZMEREREFTHEIR,
REWRKXB, LERBEANDSEUSSBEETUER
AEKFENEMBEETZYIRR, BERBARELRKE
BB EEMIBS, BRMEIRT LA XBIEFIRT,
BHEA—NERNKE, EARKFTEFAS CO,
fRET], ®MBEARS CO, WX T, HRMEEF
FREBFAE, STFRURKRASF CO, 2E2HE
LEEABRTUEFEERX . 58FHEL, BRANK
KEE (IR, A% ) WERELE/NEIK 2, B8
BT I B K (A 3 A K E S HER B BB ZUAC &,
NEKGEBERUTEEFMPBRIBFEERAN

® 15  “ABEKEFEFARRIEIR” B

P Bk (R 0 i i BO BR TR R

=), MG E R BORIC e+ ARk, B P Rk A
X PR S BRI

T RERELHR BN MAKENRBIRLE
EEHHTEL, BIYE. LEMNEDRBEHLHIRIA
IR ERRERBRSRRA. ETRG. ALKED
FHHEEERSEWEEE R A S RIHIRE F 90
R,

XEBRERAEBT R FEAKE( QR IR ML A
KEE. RS ) FEF AR MANBHERUN & £k Bk
RN ET HORR D . B2 F MmB B MR AL

SALAPZLILIH Top =t EZRFH4

He& ER &g LEfl He& e EXR &g EE s
1 %£E 1 84.6% 1 S5EFRKFE bk 5 38.5%
2 I g 5 38.5% 2 BeXxZF £E 4 30.8%
2 B 5 38.5% 3 LRI KF xE 3 23.1%
4 EE 4 30.8% 3 MEEREBAKRY EE ) B 3 23.1%
4 e llih) 4 30.8%
6 EE 3 23.1%
6 mEX 3 23.1%
6 T 3 23.1%
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EZAF 00 IR AU Z AL P ARE 8 F BT B
R BIAE TR R

RFEZOCIE XA HER (X ) F~HE6
DA (F15), TUEY, XEEZAEARAL
ARM, XESE5THREERORX (NME) (9T
. HEXEZE, RAAZFRAUEERRERE. &
HEEFRRFRRT 5 BRI, EANEME
MR PRI E—

MR 16 NEHBRTTINEY , EEMNESIR RS,
ik 554 B, GEEBESIEXH 44.4%, Fndl, FE.

A EE B98I 10%, ME51EX Top MM FH 4 KB
T, RERHRAEFRYMTIZIUHRI T, 8Lt
mE, RENXE 2 RYMANIEESIEX Top Hli5, H
ERZBEIN 66 Fits 18X AL THES 183 EE Top 10
HAGEYEE 4 fiL.

Rk, RERARKENEFORELRTR IR
MEIBMRER, HAAZUBOFARIZNRE, &
H. mEX. REFHIZUBHRRSE5E. 1E
RRERORIHTHE LEELT SR, BRI XEE
HER BT, —EREE L RBR T t E XA X Uit
REEUMKE,

MEX. #FE. FENESIEXHENS 2-6 i,

® 16 “AREKAIEFRREIR” MRENAPHES LA Top /= HEIR A

He ExR ME5lEX kAl HE& L ExR  HESHEX B
1 x£E 554 44.4% 1 ZEMRAER *HE 79 6.3%
2 T A 190 15.2% 2 EBEFRKRFE bk 77 6.2%
3 xKE 160 12.8% 3 AR WRIFKE T 69 5.5%
4 mEX 158 12.7% 4 hE R HE 66 5.3%
5 ZE 154 12.3% 5 BIEEARF mEX 47 3.8%
6 H 140 11.2% 6 WL AR BRI T 0 Wt 46 3.7%
7 Wt 99 7.9% 7 B RERFZ BB ESE 37 3.0%
8 EE 96 7.7% 8 FERE K ok 36 2.9%
9 |EAFIT 70 5.6% 9 HrthIHKF BT 33 2.6%
10 ¥ 68 5.4% 9 HTESRERF T 33 2.6%
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2. FRFLATB R E SR A AR
2.1 LA AMA

B R FEREF 2 W RN SRR,
02 FEXRFEEHDHTHEFHR" 1 “&
F GEOTRACES it X7 R AdL K Fa ¥ M A ¥R
EXREARAR o

17 KRS 2 MHRLETE

Fs AR Bt WE15R D8 S H AR
1 2012 FEBRFEEHBIERETMR 8 100 2014.8

E-T GEOTRACES itk AL K FE

AAFRETRARTAR

22 ESmAiG

EER, FARBMNRIRETRESFES
REMNFRRBERFNERER, HERRGHH
RERRETERABNENE FEYBIKRLFE
IR, MmEBHE AR T — N E AR R R I —
“RETEREBMUENSFEDHRLZRR”
(GEOTRACES ) , Zit NI EEMRFERETLE (W
R, . B .. B HE) RERNRESK
WENDHIERUAR LR TENR. SCHAIBERE
By BRRELZREBMNENSRTMMNWY, #
BhIE MR N AR T R IR U A SR8 3R
k.

06 E EHh kBN FEAEFXEA“ET
GEOTRACES Fit I BHIE K FME KF TR A

24 2016 WA | HBkfIE

ET GEOTRACES Fit XA RMIXAFNAXFRETKRANHAR

R FRIEEF R AECR GEOTRACES NE%)
B, BIERAEFNEAFNRETTARMRTER
BTERHAR, BWHRAEZRTE Science. Nature &R
REAT) Lo ZADER 1 B0t X, 25MEREY
AEE. HL. EE. REMEE, HIORAKH
R, WX ESNMERXIIRBTHTHIHRN
M, 2014 5, LR MEXHRIE T F AT ARXS
ERFEFRBRAKFERTT EEMR, FARENRK
RKERR K RIERHEAE ( Iron Fertilization )# 17 7 #5%.
XEERHRAF. AZERSFHARA. REFYH
RFEHMET IR GEOTRACES MEBHLER, /7
TRKEFMBERFFETRNYOTEAR, HART
FRAXEEFNEK. . 5. BERETENRE.
SMERSRIR. AEMEAIUR EEEFIRE,



FAAZMMNRAZRETEES
FEBTRREHNNZERKRBEILFH



1. ARG RERESHRCHE
1.1 IEKER Top 10 SRR RKRES

ImREZTSAROETANA “FARKEA" . “AUWHRINGESEREN” UE “BattRmnic5h

BT = ENEE.

“HARREA” FUAR ST 4 MRRENE: “EENRSAY (DAAs) BTREHRX" . "RRRESH
HFHL PD-1 UG EMRETE” . “PCSKO BieiEfifhxi S8 E 8z MiF £& LOL BBEEFm” M “IL-17 8
JUBTTRBR” -

‘YRR SEREN" AR I NMASEE, “FRILBHERTESRNANG" . “BHRMNE
DNA BTERESMHRALEN" . “SERANFATENRARRERE” , XEBMHER. MEBERBEZEFR
TR 2 A AL R B A o

‘B ERRRTE0E” FUARNER "RENASRATEERT” . ABREHING ERBREEE. R
TREYMZHN 2P RRI0E, ERREFNSHBRRBAEESHRET RABRRESBUR M HTNO BIREEE
SEmE,




%18 ImKES Top 10 HAHIE

He& AR B3 TN LIRS H AR
BHEHNFBEHY (DAAs) AT RERFX
2 RERRSRRTSRTT 40 2949 2013.8
3 ZR iR KA Z R R T AU 42 2950 2013.6
4 REIEERESRTNAIG 19 2727 2013.5
5 IR FIE DNA BT IER B M2 in 17 2070 2013.5
6

RERESHIFIFIT PD-1 MR TRIEEERE

PCSK9 B s pEH A3 = EE B M 22 LDL fEE

7 i 35 3442 20133

8 | ANREFEHING BRBIREEIE. RTREYFRFM 35 5064 2013.1

9 IL-17 B AT RERAST 18 2189 2013.1

10 SERANFATENHAREERE 21 2458 2012.9

4 IEFRES Top 10 # S ANARIMES 183
2009 2010 2011 2012 2013 2014 2015

o EEBELY (DAAS) ATTRLIFA ° ® ‘
o BIBHIKERAITS AT . . ° ° ° [ ) ‘
o ERGHERIERHHEERES ° o e O
o FEILBMEREEEALHH . ° o o O o ©o
o (EIRHEDNAR T AT M . ) ® .
o LB RTHAAPD AL B R EEE e o © ‘ . ‘
® PCSK9# 5 1At A AR R 8 5 L DL AE RS B0 . . ° (] e O
o ABRHINBTBMESHE, FTRENFIHIE - O O ©°

LT AR T RBAAST
o SEEANFBTUNHOFEREES . e o O O0 ©
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1.2 EQ LG

REFRRS (HCV ) BREZLIRMAH D A£(
B, BHERDABRSEIT, 2015 LK HCV BEA
#491.51Z, ALLSIRMNBHEREATA (CHC) T3
RATREML. RS E R, SFEERA50 T AT,
AFARERITT AR HNBZ ZBETILE - «( PeglFN-« )
KAFEEHK (RVB) (BIPRAR), UWEBRRES
HBR, BEEUATT 24~48 B, ZHBETREBAER,
BEEHELE—BHEEALEWSZ. BTENE. &
HEREFRERREEALAR,

B E K S % ¥ (Direct-Acting Antiviral
Agents, DAAs ) ML AR FHURT AT HRE®
MR, FTHRETIHRETIN+2EZE, DAAs #T
24 Simeprevir. Sofosbuvir BT HER AT R E
T 2015 FNE I IR E X BIR. 2016 6, “H

HENRSHY (DAAs ) iafT mBIAT %

BENRSAMATRERE REMERR AT

¥ DAAs 3 75 Sofosbuvir (20 &, & 52.63%) .

Simeprevir (6 & ) . Viekira Pak (4 £ ) #8255 B
BRI AEEREBIATRSHA I - I EAE RT3
XU RK, DAAs EERAFE. TS,

BRES. ARRED. EASEE REBBRMEL
SREMY, FERREENTINEIHNTE, KA
AR EETT —4%B%A,

2013 12 B, HH1E (Gilead) AW % Y
Sofosbuvir 5 5 ( & & % Sovaldi ) %k FDA it #,
BATEBEPRARRITER 14 B BXA RVB AT
EHE 2 & /3 CHC, Sofosbuvir EHEX T A I
KRBT E, REZRWARETREEAY,

#=19 “HENRSHVETARA" MRENEFZ0ILTH Top 10 ZHER MM
HE& ExR  #Z0ieX LEfl He& g ER  #DiEX Eb 151
1 eS| 35 92.1% 1 HRER AT ESES| 17 44.7%
N EEEAEZERERTE
2 P NES 13 34.2% 1 AR ESE 17 44.7%
3 = 11 28.9% 3 B&ERKZF EES| 11 28.9%
3 [z 11 28.9% 4 EETARASE =E 10 26.3%
5 EbF 10 26.3% 4 s R AR E ST il ZE 10 26.3%
5 =E 10 26.3% 6 YARYE/A T =E 8 21.1%
7 IEKX 9 23.7% 6 Ny ELTSHTKRE %E 8 21.1%
7 =Nl 9 23.7% 8 G by NE 2 xE 7 18.4%
9 | BAFIT 8 21.1% 8 B KRBT KZE ESES 7 18.4%
10 | FHm= 6 15.8% 10 |IERTEPAEHRELSR| =ZE 6 15.8%
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FRET ARATHE R, Sovaldi LRI FEEE
MAREATS, THHEL 85%, HFEASH
RS —LBMMEAAS]. %F (Janssen) A F]
) Simeprevir iX ¥ ( & & Olysio ) £F Sovaldi 3k
FDA#t A, 1B Olysio X 7E& PRIR, EHRK
EBR M. 2014 £ 12 B, X {H%E (AbbVie) A )
(98 7775 Viekira Pak E 4% — R REE MG T AR
FDA fnsEfitf, ATERE 18 CHC Ay, BREHF
K TR LA EE, Viekira Pak AR ORETTHE
BREETEAY, EMNETEB AR ASERA
BT RRTNIRE, BT ENEAS—RAEK
MEmE, thhm KRFEEHRES.

XL IERIAI 9T . DAAs #7125 Rl skt E 7T,
fF18 WHO. WM. ESERFLAHmNIGKRERES

HEFE DAAS (E AR AFATITIRET R EMEHX,
DAAs ERRX PR AR ZNATFIRK, RE DDAs
EERAR, BANS, IERXEAERERA,
#hRMKZ, DDAs ELESERRNMNN AXEAEN
T

RIMH (F19. F20), UEEEHEK, KT
3585(92.1% ) X R 645 55 ( 48.4% ) #5113,
B HMMER . % OIRSCRIHES 18 = 14144 Top 10
B, XEASEIONMM6 NEH, EAEH XA
MROZD. RE. TS, A TEEMFEET
MAER “SKEKRREAQT" FENSHER
SR RRERDENELR S| XHRE L EBEHE
BE—MTE,

#z20 “HENRSHYATRENRKL" ARANETHES|IEX Top 10 ~HERMHM
He& ExR  #E5lEX LEHl HE& g EZxR M58 Lbfl
1 ETES| 645 48.4% 1 HRERZAF) EJES 65 4.9%
2 EE 165 12.4% 2 Ny EESHTRE xE 54 4.1%
3 = 136 10.2% 3 eabiNE EJES 51 3.8%
4 HE 122 9.2% 4 BREL A EE 45 3.4%
. ERFERTAFERERERTE
5 =AF 115 8.6% 4 £ S EES| 45 3.4%
6 HA 106 8.0% 6 RERREARER =E 42 3.2%
7 mEKX 89 6.7% 6 BY KRBT AZE xE 42 3.2%
8 [ 89 6.7% 8 DB ESRR = 38 2.9%
9 | EXFI 56 4.2% 8 REIRKE =E 38 2.9%
10 | EbFIAS 51 3.8% 10 |ZEERBRSEZWMRE| ZE 35 2.6%
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1.3 ERamiE

REXBERRMETEERAN—M, KXt
KEmERS, PEXRERR. FHEEZTEL
FAUIRGR, M—BER4EZLER, WERE, 5
FEFRMET 10%, BREIFHRARCET TR

MERERT TRBE, A KEEFEHERTH
$, pREERERREAGFTERPERNDST, B
KUNZEER, EHREREEE, BIETHEEE
ROERGAR . MBAIEN B RRE X —FT,
HWH T MARACE, AENGERREENS R G, Rl
B RIGIF T EHAE T AR BB R R E
MAEFIMBEER, EFREZRE.

BEl, MRVANARZHRERE HNE F
TEFHRBSUHTHEARMBXNE -4 (CTLA-

RERE SINEIFIN PD-1 AT EHEERE

4) MEF., BEMEEMIETZME1 (PD-1) M
FIH PD-L1 &R, HAF, “fmizaiislf
L PD-1 FURATTEMRERER” A5 ENHSE
B, ERXEPD-1 MGNEEAFAVIBRE#.

A TR B EERBTBITN. ZHRSIAANE
15 BiZOE X, HP 14 BAREHRAMBEZEE
Nature. Lancet. NEJM k. &L iRFH0E1EREET
72 Bt Stephen Hodi ##% 2010 £ 6 B & & 7 NEJM
FE—TARESIEIA 2992 %, ZIEK Il AR5 E
JRIESE Ipilimumab ( CTLA-4 3% ) 88 K E M2
BEEBEELFH. 1ZW R A Yervoy ( Ipilimumab
SEEF) RFDAHE FHIRME T X BM X

Ipilimumab 2 10 R KM — 3k FDA #tE I HA R
BEREAY, AT TENRETE/LFLEATHNE
B, 2011 £6 B, —IELE Ipilimumab Fli& + E &

#z 21  “GRERESHIIFFR PD-1 AT EEERERE MRANEPZLIRH Top F~HERAHG
He& ER &g LEfl HE& Gk EXR  &O0igX EEfi

1 %£E 15 100% 1 BNERERE xE 10 66.7%
2 EE 10 66.7% 1 LLRHE - PUSIEE D | XE 10 66.7%
3 mEX 7 46.7% 3 MEH A %xE 9 60.0%
4 EE 6 40.0% 4 BB RtRFL | KB 7 46.7%
4 | RXFI 6 40.0% 4 HETE R ERARR EE 7 46.7%
6 | BAF 5 33.3% 6 BAFIT BEREHARM | RAFT 5 33.3%
7 = 4 26.7% 6 IR ZF B xE 5 33.3%
7 | EMEF 4 26.7% 6 BHT BARFE EJE 5 33.3%
7 HE 4 26.7% 6 B A F T 5 33.3%
10 | M&3| 3 20.0% 6 BEXZ %xE 5 33.3%
10 | EbFIRT 3 20.0%

10 % 3 20.0%
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M RE—RIER, TEKEL0RENEHRER
BIOERTHYAFERETREENR, BRNE,
Ipilimumab B Z5F 3R A 10.9%, BKIEAT I8
BIRGEENSHNEE. BIHARRR.

HPD-1 A A B RERBETTRBETH IR,
WL RERRTHNBHAREEBES, M PD-141
SEIT AR AL 35%~47%, BELHBEFERM
BEGHEK, BNTEMRERERRETEN
ZIRAIAIR, 2014 F9 B X 12 B, FDA LEHETH
PD-1 #14K 254 Pembrolizumab ( & & % Keytruda )
#1 Nivolumab ( & & % Opdivo ) R 11 7 X A E
( breakthrough therapy designation ) , FTHREHIsL
R FAYBREBRBIAT. 4 MARGREER &
GEK. FERARC BN R AR A

P RATIH Keytruda, BT RLHF CTLA4 &5
B PD-1 3Rk Bif, #0% T AR SEIheE, k2%,
B, FFIREARERRRILSEE - SUSMEE
i FF B PD-1 Bk EL & CTLA-4 D355 57 % £
REZBRAIGKRAR, EREFAKENTEEENE
REE, BAFEAYHEXSTRIRN LK ERFAIGM,
BEESEIRNELTRERADAMETUER, K
BRI REM T UHIEZ,

—E P FRFESIR X (55.2% ) h G £EMRESS,
EOBREEZREARFOET LT, ZE. NE
K. EE. BAFTEERBRITER (F21),

R E R 236 Bt XAEMESIR Top 10 95 9 &
(F22), MHRRERBATIEHTR T FENE S,

®22 “RERESMEFET PD-1 KETEERERE” MRANETRES LR Top 10 F~HEIRFNE

He ExR ME5lEX kAl HE# L ExR 51X LLf
1 eS| 2782 55.2% 1 MEIH A %£E 432 8.6%
2 ZEE 459 9.1% 2 LLHE - PUSEERD | XE 244 4.8%
3 eS| 444 8.8% 3 Ny ELEHTKRFE x£E 191 3.8%
4 HEE 412 8.2% 4 | ERFHAFREXRBEFL | XE 189 3.7%
5 BT 391 7.8% 5 EEE BAEMRE x£E 180 3.6%
6 |BAFE| 267 5.3% 6 HETE X E AR EE 140 2.8%
7 =P:N 242 4.8% 7 HBeXxz xHE 134 2.7%
8 T 241 4.8% 8 RYERIRFE EJE 131 2.6%
9 e 236 4.7% 8 %73 FN-=2 EJE 131 2.6%
10 | fngEX 181 3.6% 10 | FEERBRSEZMRR | FE 112 2.2%
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2.5
2.1 %

R\ Aﬁ: V) “: LY
SMETIB R E S HT LR BRI
SLHT R

i R = S QUHA 21 T RNIE S FAIFHETA,
TR AME. CERGER. FREGKERK. H
KRG RR R AR M RRISTT FILRINAR . B2
FrE, B ANRURRRILRAEAST TAM . 1 I
TR AR/ N AR IR AT T AL 1 U R HT BV EL )
AT MEA T FURRRRE oSN, BedbOBEIEE D3R
FEmE O MERRARATHESHAR, KRS

* 23 IGKREZR 21 NEILENE

MR RIER R REBATT . BRI RERATR
mRERARESMEREEAMTR, BERIRSHE.
WERE MR A, BRRKRASFELUEREEBNRA
BT CPT #5845
Wl “PD-1 HIHIFA T R HAAE /N B R T
MEDE, SHEBTRNBED .

ERREA

= FHYHT

N
4RI

PD-1 #0336 77 % B 3E /) 0 B b ez

ZiE X

[ E TN

B X IR

2 BRIMODEEIERTT 545 31 405 2014.9
3 | JLEAMMEMBBERSHIERS D68 BAMEX 7 109 2014.9
4 | EFRENRSTENGRBEAEREFRELR 8 211 2014.8
5 XU B REDA T R HAZLARE 4 132 2014.8
6 IR A T B R 5 105 2014.8
7 | KHEIRLRAD RNA MAL/} ){%Ufﬁiﬁ%zﬂiﬂ’@iéﬁm’%fz 12 181 2014.7
8 BRI BB H BN L Th e I 3 149 2014.7
9 iR ERE SRR 7 133 2014.7
10 REBNRSRNEESEY 6 17 2014.7
1 A ARPTERZA R VB L IE L XU 5 250 2014.6
1p | 13 MIHAIRE R (;%3) R a1R 22 M i A 8 231 2014.6
13 LCZ696 5k I3 B H ML 2 222 2014.5
14 BHAEN R -5 JAEBHUSTTIER M 6 206 2014.5
15 ABRFBEEEMHRE 6 182 2014.5
16 2 BB IRIR R AT D B SR IR H 6 154 2014.5
17 GBCA 1532 A E AR $LIIR 6 128 2014.5
18 Sorafenib F lenvatinib 3877 X556 M FUIRBRFE 2 123 2014.5
19 BB R A T A XIS M & 6 17 2014.5
20 NI IA T = BRI FLBR R 2 110 2014.5
21 B xR R R IETEAE M AR B AT it R 4 108 2014.5
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2.2 ERLEE

IS EHmARAIL 180 TA, NEEBKEAE
SERMREIA, EFHWIZNMEEESR, /A
%% ( non-small cell lung cancer, NSCLC) & 80~
85%., FA. MALIT X EE[EIE ST 7E NSCLC A RAE
BT —EHNR, BBINSCLC BEEMSFELEHRX
ERIRAE, NAE] 15%, IEHEkR, FREFr AR ME
BT ENR R, B, RRAE S AR E
R, ARRND, Wl EETHNE.

BFMMEIETZE 1 (PD1) 2—FMEREesE
=, FTIATE T AERE, 4 PD-1 5HEK PD-L1 5
PD-L2 &/, SEIITIIMMBRR RN, EEX, o
REI PD-1 MBI RERBMERER, £
INRRERTRE Pt E — BT 1 PD-1 IuiRm R kM
#5#)4F Nivolumab F1 Pembrolizumab, 2015 £ 3 B
110 B, FDA 433t % Nivolumab T 54K 49
LF7 5 8 K 98Ik NSCLC. FEB5IX NSCLC 3857,
2015 % 10 B, FDA %t Pembrolizumab fF 35
7 PD-L1 PEMBEEHEI NSCLC,, X EFh 259 A9 e FRIX 38
TR 2015 FTINEFR, FIEH FDAH#ER ET
I RIEYE, BASERRE AR AIE,

Nivolumab & —Ff4t %t PD-1 A& AN RRE
KEH G4 (1gG4 ) BpEhiis, BiIEMT PD1 5H
FifA PD-L1 #1 PD-L2 &, Wi PE REMMKE,
WE T EEMMEEN, MEMEEK, BERH
Scott N. Gettinger & 7 Z3¥7I=i 1 | HIR R
%, T Nivolumab MR &M RIGRER. ERET,
3 mgkg FIBARNERERS, REFHRK,

PD-1 i 75 77 B B A /I> 40 R A 728

Ith, 3 mglkg Y71 & th L A fm 2 PRIt 56 A9 Ao 1
B, XEAH EL S KFME YT EERE O
ARFFRT I EAG REEALY BRi%S, EEER Nivolumab
5 Z #3876 fr B 13 55 Zad AKX W 1L T 9 A% HA ik
K NSCLC E & Fig HH3E IR NSCLC BE MR,

MM RN R E =, Nivolumab A9 24 FHARN
ENEMEHNRZAMRAFRERS, X T i
RERFNE, ELZLETKXFHH R KXIM Nivolumab
BEZTLZEMBRAE, BRHEHEEFOREREZR
Nivolumab AT ZFfth3RAE, B 1 FLHBRERFE
i #& = Nivolumab A& F £ A fth 32, *F PD-L1
MRESBETHUEEEX, I—IARKEKINX—
HxM, BE—IMRAXRBEERX, LRRINGH
O LE R4 51464 FDA #it & Nivolumab 35 7 BIA
NSCLC. FE##iX NSCLC BIllfE FRIEHE.

Pembrolizumab & 5 — # A /& 1k IgG4-k #Y
BwERAE, SEFMHEKPD1, FRAVIEX
{2 Nivolumab, Il Ml K % & 42 #l 2> % &) Edward
B.Garon FF & 7 Im K| 8 i & =, ¥ M
Pembrolizumab 3557 NSCLC I AR R . & #
M7, %R B R, Pembrolizumab B9R B R K T
WER, BEWEMEKIL 19.4%, THEEGFENEMNR
EFREE N 3.7 NE. 120 4MNE, FEEMR
PD-L1 334 5 Pembrolizumab B 31 412 & 2740 %
M, ZIERIR L4 R 1S FDA #t 4 Pmbrolizumab
SAFTEEHA NSCLC Ml FRIETR .

2016 #ENE | IRKEZ 33



1. RIABRE LA EMRIR
1.1 £MFF Top 10 HAFRERESS

R F R ALE Top 10 TR BERASEF
TEFSAXBRENR, SERSNEE. REEH
WE. BRTIERBRIGIETE, K “FRER
SEUEBRFESHIE. £ESEHE 5 “Corfr2
BERAGHBRERY E5 2Tt ARMLZEREN
REWE" EESLSFANERTRMNFREIE.




£ 24 E¥RE Top 10 BARTE
HE& HAEETA Bt WK OB EHHRE
FRERGEMEERFENTE. LESZE 47 3556 2013.6
2 BREXEEYMALTNEYEINRE 37 2417 2013.5
3 &F X ﬁa‘é&/ﬁytﬁiéﬁﬂj;g; B2 K SR AR 54N E 23 2129 20135

EmAMEER. XFS LS FH

4

5 Be] 7R R S BRI AR X B L = I KBRS AT 21 4815 2012.8
6 RNA ZR 510 R BRIERS B BV &1 33 3683 2012.6
7 I iR LR S ORI R T 32 6031 2012.5
8 PINK1/ Parkin 1S B ZH 8 B B F AN IR 5T 25 5749 2012.5

9 T AAEE M. ThRES Kt 39 5391 20125

C90rf72 HE AR M EEH 13| AT A R A

FANZ4EMRELE

10 el 34 5354 2012.5
5 HHRE Top 10 HSEHRMKESE3C
2009 2010 2011 2012 2013 2014 2015
RS S TRRRENSE, EE56E e O O
BB AN A KRV F IR . . o © 0 ©
YRXS LR ENA S FHOGK BT EREIRFD e o o o ©o
EHAMER. £EHUHHTIH c o 0 0 O
RIS B R L A0 B . e © 6 o o ¢
RNAZ RS HIRRIZIS LS e o ©o © © 0 ©
PRI S R R . o © o O o ©o
PINKL/ Parking 80£5Hi 4 £ F ALZHA5: e o © o o o ©°o
TR, IHESH e o © O 0 O ‘
COOrT BB EH T B 3 BT HESRIE - © O 0o o
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1.2 EQ LG

E W48 ( Macrophages ) 2—FEEMNIEER
MEEME, EANTBKELENERENLMEEER
A, ABDEMEX I FEEFEER AR
REEMIAEER A ENTR,

—ERk, FEAAIAHERARRHREDTH
i (HSC) XEMefik. EEEFR, FWMARK
MRELERMERZEHSC B ATHERLE X,
XM A A AL, 2010 F, XEARLUFRES
BeaITTR A REF A—F “FUl ez EiE” KIE4R

ERMRER. KHESELBS TG

RRHTHRC I BB EAERE S BRATTAH, LR
TRTF/NRA R A9/ E ARSI R £k B TR
RN ERERME, MBE, RECBIRFEES
BEANHT IR AR A RABIESK T DR BT AR ERELR
ii2l: R e

ERABNMMR B IREIGE B ERRARITH
KENER. MREP, ESENAREBULEFLT
AETEZIEXBENERMAR. —L2RIPLHER,
U MEEKMARBE; B—LEREMRR,

#25 “EMMARER. KESUHS TS FAREDEHZOIEH Top ~HEZRMIG

He& ER &g LEfl HE& Gk EXR  &O0igX EEfi
1 xE 18 85.7% 1 ARUFREF R %£E 7 33.3%
2 #E 7 33.3% 2 222N x£E 6 28.6%
2 EE 7 33.3% 3 RHERFEEFK #E 5 23.8%
4 R 6 28.6% 3 YRR ZRMMBESR | EE 5 23.8%
5 Wt 4 19.0% 5 HRERF it 4 19.0%
5 ZE 4 19.0% 5 V5l - DR EE 4 19.0%
5 EE A B 4 19.0% 5 B RS Fronig 4 19.0%
5 = 4 19.0% 8 M A FEZTTE I EJEd 3 14.3%
9 EPiN 3 14.3%

10 | MU&F| 2 9.5%
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s iR, 2012 F, kEXEBARUEZRAOT
RARBIBENRAWANERNGE, £ET M
ALAMRMAE (DC) WRAMZ BHHERXR, B
F, REEBWAFEFROTRARIES IL-34 %5
FHH S SERAERSNRRREARMPRREZ
ARG,

EEAEZARIANMRPAEERDM (X
25), O XBERS, §18K, A D
WX EHH 85.7%; HRXBREEMEE, HATE,

£H 13 MO XHNMAHE, EEERUF
REFRFARE, X7 B0 XAEER; 20X,
AEBWAS, F 6 Bt

MESIEXMER D TE, XEUEHRERSH
ER, fE. &xE. FEEEHE. TPEEZIDER
HEARRK, U75 B XHEHEE 9. M
WXRE, BHRF. ZEERERSEEZMRM. #
REREMRT. BT EREFHDHN NIZIUE KT
R, BXFHEERS, KRAE (£26) .

®26 “EMMEER. KESUHS TS FAREEHRESIE Top /= HEZRFHNA

He ExR ME5lEX kAl HE& L ExR  HESHEX B
1 eS| 800 46.8% 1 MeH A %£E 86 5.0%
2 EE 265 15.5% 2 LRI KF xE 68 4.0%
3 HE 238 13.9% 3 |AEERBRSEFWMRMA| ZEE 66 3.9%
4 EE 141 8.3% 4 R ERMA R e 47 2.8%
5 EP:N 1M1 6.5% 5 ETBKRE B7HE 45 2.6%
6 | MEKX 90 5.3% 6 EEERBFZHR A EE 37 2.2%
7 = 90 5.3% 7 SN == 36 2.1%
8 | EAFIT 89 5.2% 7 BEEAF ZE 36 2.1%
9 H 75 4.4% 7 TR R it 36 2.1%
10 Wt 69 4.0% 7 MM ARZIRE L %£E 36 2.1%
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1.3 ERamiE

THERHKEARNIRAD, RRERG R
FRMRRENENREMURREANRNZONEZ
—o RIEARRNELITE, THBT U ARELE,
WFEBNE T 4AAE( Th 28R ) IR ME T AR ( Tr 2858 ).
WS T MR (CTL) Fo ARDBRROEBXER
R T ARAD R RGEENHETENRE.

MRARBRIEE ST T AREEESH LR
HIABRYE @B, 2000 F, XEREEREWNSR
ARERHANYEEEZELEAD (MTOR) EILIZ
M T @RS TP ABEEENAYER. BFE, 9
B ELTSHAZHNMRARBIELT mTOR £ 51/
2 Th1 MRRIHEER Y, 2015 &, EERRARN—

F27  “THRMYSE. THRESKIE” B

T AR E. Thee 5K

W 5IESE T mTORCT F1 mTORC2 Xt Fi & T
MEEFICIZ T MR = BEEAREER,

BN, RHEREE THARGERETENRR

WEH . BYERTARFNAS ELSHTALNHAR
A RS B R IPPELRIE A F Z54H%XE F 6 ( TRAF6 )
MREFSEF -1(HIF1) E4& TARME BN
ZERGEFEIERNMEEEEAE, 2013 F, £
MAZN—TARRE, FEREEETT T EE8N
MRNREE—FLHENREER. 2015 F, £E
ERRILERRERNOARARERTIETMHE T 458
a0 fefk SER BB T 3E B MR S 1B 5 SRS SR IR Hl S

FALEFZLIL TR Top F~HESR / X FHLHE

e EXR/BE  #%0iEX Eefi HE# HLH ExR #&0iEX b
1 %£E 38 97.4% 1 22N %£E 9 23.1%
2 mEX 5 12.8% 2 Ny BLSHT RS e 7 17.9%
3 HE 3 7.7% 3 MEHAR %xE 6 15.4%
4 BIRZ 2 5.1% 3 FIRE I ERRER *xHE 6 15.4%
4 Wt 2 5.1% 5 EHRKRFE mEX 5 12.8%
6 HEED 1 2.6% 6 HREAFE xE 4 10.3%
6 =E 1 2.6% 7 XEE B4R xE 3 7.7%
6 W= 1 2.6% 7 HEEWRAT xE 3 7.7%
6 e 1 2.6% 7 RN EJE 3 7.7%
6 EE 1 2.6%

6 EE 1 2.6%
6 R F 1 2.6%
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T 5F 7= R

HRR, EXESIRXHERS, BRZINANEHER

MEEZE (%£28) .

MO X ER /X2 HE, XEEZHR
S RE B ( R 27 ), & 39 B EXH,
EXEMF38E, Atk 974%, HBRE—; HRE
MEXMEE, 231453 E. MNARNME, %
EEEFALMALNEE, NIBRORXLER

fi; HRANH BELSHAE, W5 7 BB,

SEMBEZARBAROCEXHNERTHE,

RN tEks R XEERSHNER, N 1411 B
BiL. REEIZEUAGUSRERERR, X250 Fit
SIEXHERSE 2o MNIRHMRE, BHRFRER

*28 “THRERISTL. ThEESHKE” MRANAPMESIECAY Top 10 A~ HERFHAE
He ExR ME5lEX kAl HE& L ExR 5L b
1 x£E 1411 57.4% 1 MeH A %£E 149 6.1%
2 HE 250 10.2% 2 RYZXRIEKRF xE 75 3.1%
3 xKE 245 10.0% 3 HREXF xE 68 2.8%
4 EE 206 8.4% 4 Ny ELEHKRE xE 66 2.7%
5 ngEx 128 5.2% 5 EEE PAHRR %£E 58 2.4%
6 EE 120 4.9% 6 2R L EHRER ESJEd 56 2.3%
7 =P:N 110 4.5% 7 HeXx® ES= 52 2.1%
8 | BAF 108 4.4% 8 LRI A F %E 51 2.1%
9 = 81 3.3% 9 MM KRZIRS L %xE 49 2.0%
10 | BAFT 73 3.0% 10 | ZEERBRSEFWMRA| ZE 46 1.9%
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2. AR R E S LA EIE
2.1 F3LET B LA

BNEDAMEERSIOEE, SEMNE “CRISPR
RNASISMHZBBREXNNESERARLN” M
“CRISPR-Cas9 i iy & R A MR FHE" Nk
FEDE (R29) .

EMRFGHE 18 MM RNEINETE, FR
MRETEAFE, BRERRREEVIERIZH. 4
KEEMEATHEZA. BERARVIINFE, K,
CRISPR/Cas £ R 48 5 B AT RABIRRFF LA 7
b, 74k 2014 . 2015 FEYRZRENE

F29 EHYIRFH 18 NMEALE

He& AT e WK OB HARE
4 | CRISPRRNA al%ﬁ&%@ﬁﬂ%i@i&ﬂ’\@%zﬂ@ 4 152 2015
2 EY IR KA T IEH IR E 12 132 2015
3 FERER £ B R H XA R 3 119 2015
4 FHBREEEESE 1(MTORCT) BIECE 3 106 2015
5 PRI 9 155 2014.8
6 | MRS FHREAE B THBERSANERES 4 112 2014.8
7 fE AR ERR A BATUNE A R EEFIThEE 9 236 2014.7
8 F A KRB AR EEIRH TR SRR 6 152 2014.7
9 2 BIERNREMRIETE K EIRHNEY &K 5 197 2014.6
10 FERELTT PR HIN A 5 109 2014.6
1 CRISPR-Cas9 1= Ry E F LA AR K HOE 2 168 2014.5
12 BRSATHEE 2 154 2014.5

& RINEFRE R L GRS p)
14 M EB VAR R EWE T 4 129 2014.5
15 TR TE MR B 3R MM AL R A A 4 126 2014.5
16 | FREEABRRRS ( '12%8 FIH5NG ) L ERHE 6 108 2014.5
17 B R EMFIIR R X fAIE E R 4R A I F20 2 103 2014.5
18 HIgEMBMNBEREERRIK 4 102 2014.5
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2.2 ERLEE

AENGFENMAENE R AT M, B4
MR ENT AR, b &M i SRRk,
MEMBBRMAL . CIARENENEHN, —BF
£k, ERERRE—ERAREVEN—KES,
RIS RIS DNA ZEARFE P AR, th I8 AL IR A9
NEIFEER, BILHMAXLERANE, —EHRKIA
Am—MEETRES

2009 £, Job Dekker #iff 33 # BA % A Hi-C £ K
DMALEEREFHRLEETERESERERE
B, BXEY H-C AN S, HI-CRAZEER
¥ & #3k ( Chromosome conformation capture, {3
FRA3C) M—METEREAR, 2HEETEBEHTH
BAMRNER, CRBESERNATERHRAR
HEEM AN ERE, RZE=ETIEEER
£ DNA FTi,

FERFZRIBRFEFGEAHL

ATEBERFE, LHERAMI—EEARE
AMEXE, A, BRATSZEEERRZTHN
FHthiE 5z R &M, 2014F 128, NHPEF
Be. RETARZ. BEVRATRBAZHNRZRF
A HI-C SARZ=RIFMANLH T ARRARE, BT
T2 KK AXERBAEMBZANEBITETTR.
MRER, AT DUEERBRBREFIAROLS,
HMIET B SE. XTARNERRREE XS]
HTYBNANLKBERALMAII (loop) , RATS
PRI E MBI HI K — RSN

2015 F 3 B, RBEKRFF A Hadjur S EIBAIR
BT A H-C AMRIBTREREF CTCF EH R
HERALENTUNERER, XMARLR 7 M7
IR R F CTCF EALS, EMTHBETF
NEAMMESREREWBNHNFEERRKR, ik
ERFHMRRGET TNBRETT X,
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1 . m:ﬁﬁﬁiﬁ&i:ﬁmln\ﬁﬁ A mii
1.1 L3 Top 10 ARFIBREREY

EUF SHRR D, A/E Top 10 WARFNEERD BAEAXMEL BMHR. BILFE LAMBETHE.
Hey, ZAMEHEAR “Bt LED A3t BM——MESLMERHA Top 10 ARBNANARTIE HXMETTE
BRER. WRELHMEBURELZBI=PTRNFARALE, BEETROAQLZHAECELNTIRERT K
o AXRBEAFRRR TR M A SMAERE, % Top 10 PEBEATTLEUTEE T, EFAKLENZ
RO, ARMHRTE, BVIARERMZAEEHBEIGNNR, AETRERREFNETTER, £F
BURTXRIR “SST AR RN SEM AR REREAMNBINEH—ERBILERR, EFEMEL,
SEREEN. ANUES—IMRR=FFRELREY, SZFAR “BR=FFELRE" —HE%.




* 30 WESHEME Top 10 ARENE

He& HERNE g3 Wk #ZOIESC B HARE

1 ETEEWEZ KBV KRR 41 2249 2014.2

2 —ARmBEURN 47 3158 2013.8

3 BN R BB 43 2846 2013.7

4 FERE R BB K LT 26 2427 2013.7

5 SRUNBNER 23 2062 2013.2

6 SRS UK PABER M ¢ 30 16471 2013.1

7 FSE | ARBMAKE M IEAT 21 3176 2012.6

8 Bt LED A

9 ARG IRIE

Tt

*E: WEDREFNBHEBAD T T RN

6 WESHRRE Top 10 AQEIAERIRES L

2009 2010 2011 2012 2013 2014 2015
o BT FEMHSHIENAMEED o O
o SHEHRBARN : . o O
o BEAKEEN . . . . o O O
o IEHRBEEBRAKMKENLA : . o O
o SRUMNENAR . ° ° e © ©O
o ERIESKA BIARRAEF . . o L ‘
o LS/ EBBMKE ST . e © O
o EXLEDAIRH) . ° o O . ‘
o EERFHTEE . ° L o 0 O ‘
o WETEH - o 0 O
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1.2 EQ LG

B3 LED A3 &#H

AXA K _RE ( AX LED) fEA—FHFHEAE
SR\, REDE. MR AR Fok. 1\
MRFITTFEH RFM AN 21 L &RB AR
AR, WEARBRL. WA ZFALRAL
NX—REdr, RAMIEHKME, BIELED &R £k
B, RRMAXLED MER, RAXEHEH
KB, —FEENLED SR + HEIOLH, BAR
A TR 23 B AHE Z R AL 77 7% 7 1996
FHIBE LED, 553Kk 2014 FEEIRYEF R,
A—MEZEINLED B h + IHRE=ZRBTLH, M
FINLED B R + B—HREXEAH. BEl, £T
BEXLED A B LED EQLH UL, BHEE
BREBAS. RABMERFRI EHKILED

THER=RETIMNTE, =RT LRRI, 2
HPTLEARNER. BIMEAMEASRELZS
EMEETZ80E, AATERESMA. AL,
BHNE-ERAARAMEFRIIARENX
E, RChTR RS,

ENBESHHERT LRTU A RESE, ZH S5
ARAERSE 7RO XM~ H, PE59.1%
BIEefl, HiIEE1 R, 2FE2RTEAREN24 (%
31) . EEMEESHIMFIE 3FE 4 B, ZOIEX
MEFRF, PERZREERL, HREEEARFE
M EMRKHE,

=31 "Bk LED B¥EH” MRADER UL Top A= HESK / X FAHLE
ga Gl mowx we | s Wi Rl pows b
1 th 26 59.1% 1 R ER b H 12 27.3%
2 | FEAE 1 25.0% 2 BERE HEAE 8 18.2%
3 == 6 13.6% 3 HhERKFE H 6 13.6%
4 xE 5 11.4% 4 BEENZBAF hEGE 3 6.8%
5 SFN 3 6.8% 4 TR KF A RLRE ZEE 3 6.8%
5 T 3 6.8% 4 BT R F T R 3 6.8%
5 BEH 3 6.8% 4 REERKRFE EE 3 6.8%
8 EE 2 4.5%
9 EpgE 1 2.3%
9 | BAA 1 2.3%
9 | EZWEL 1 2.3%
9 ELF B 1 2.3%
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WS TIE, TETET 1641 BiEsit X, REMABRE. FERNFRKENBLETRMIE

I 61.8% BILLBIAL TH#ES1 R SCHYEE 1 45BA. EE 1Y (LSRR 4 Chemical Society Reviews & &
339 EMESIIE X AIESE 2( % 32), =H. HA. ENE. RN E, EEET KFNLGR X EW 58T 500 X,
FRESSMEE S B REAES e XXNT 128-172 5, b AN Gl

BT 3 #B\. Top 10 S XHA+H, FEMFE
BB 9 KHMALE, Top 10 (IBI—RIMEEE
MEXREIAS, HRPERAN 8 R, FER
SBT SRR 7 366 FiE51iR 3L, f1%) Top 10 MAGAITE & o

FET 201 55 (ER “+ZH” REMEK
ARERAW) , REERRRAXLED #IEEBE
KERA PEAOROCEXMESIEXERTLRE
“TIZAHT W, MUAESELGE, PEFEENN

#*32 “HtLED BI#H” ManaThiEsi83 Top 10 ~HEZR / X FIHE

ga Go mSiex wel | s B REl s b
1 thE 1641 61.8% 1 R E R HE 366 13.8%
2 EE 339 12.8% 2 ZREZKF HE 134 5.0%
3 ESE 172 6.5% 3 HPEMRKE H 115 4.3%
4 [SPN 158 5.9% 4 RlIKFE HE 100 3.8%
5 ENE 148 5.6% 5 ZEMKREFE H 88 3.3%
6 | PEGE 144 5.4% 6 "AMRKF t 56 2.1%
7 == 128 4.8% 7 R TR t 55 2.1%
8 fr 73 2.7% 7 A AZE i 55 2.1%
9 | HZHr 55 2.1% 9 atKE HEEE 54 2.0%
10 pNE 52 2.0% 10 ERBHE RS i 52 2.0%
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13 Eahanid—METFat

WETHBFEE—MIFEAUFRRER, £
Lt \+FR, pABEFEBNESTEBRNG
FAR. HTHAREASE O FRVKLAEST
BB, XTHBSTEBNHR—ENE. B
EFHE. BHRENNRNEIR, EFTEBRR
ZEERFRROMIMEILY, SEARLL, NEE+D
*8, AofHZ. BRES. WAENEAN R
B, BithFEmsRENREM, RimAEFEBATR
WEHFR AR, N2010 i, X THBEFEDHN
WXHEREZIN, XEMEARGR I EMZFHNE
FEMBEARNAHARRMET R, SEBFHEL, P8
FTHNREAFZRA, XRREHHABRMEFH
UEiHERE, P mEbEdeiE. Fit,
PR SEdt BB AR A S8 T M SKEL SCRR Y ARy

#33 “UABETEM RENA

Xez—, LR 4 BERORXIMRER. ALY
B7E, WETRLNEEREEERTEZTEM,
FILAEEE ARG EETHEESENER
EEARSFROEHEERREMBIREGRNE,
MRS FHEBES N EEBREMERBRANSHAM
RAERE U

FUERER( EWXAVATH W FHER” ),
TR EMSIEXERZ DRI, ZIENMRERS
BHE. XE. sEMEAFER. H2878914
BRETENZR. BANRERF. PENTEARF
MBEMNFRAR, FEAZIENEERRNLE
FEMZR. FEAFE. BAKEEF, FERZERY
BRI BHBRNTRRRER O X Z—

FES 33T Top 10 7= EIR AL

He& ExR  M5lEX btHl HE& L ExR 518X L
1 i 455 41.7% 1 HERIZER H 92 8.4%
2 *E 249 22.8% 2 REKRF A& 46 4.2%
3 &HHE 121 1.1% 3 HEKRE HE 40 3.7%
4 BA 96 8.8% 4 HERER AR HE 39 3.6%
5 |BRAFIE 75 6.9% 5 PN TR F) I 33 3.0%
6 EE 66 6.0% 5 RGN H 33 3.0%
7 | BEHEF 57 5.2% 5 ERFERRF R TR xE 33 3.0%
8 N 45 4.1% 8 PERFERAKRE $ 30 2.7%
9 PN 32 2.9% 9 DEXXRFRTIR e 27 2.5%
10 ENEE 28 2.6% 10 ERiPN:2 a2 26 2.4%
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2. FFLATIE R E ISR AR
2.1 FLATAMR

F SRR ZGEA 22 M R NIEHXAE,
FTEAOMAEDKRYT 2R, BiiR. Bk, B
KEIETTH, EHRT EMETITE, B 5MHRA
%, BT BT ARMEERMI, ZMEEREAIMAERL
MEREERNSZT AR AN AR ARBHRTT
I, BR 7 $55RH BUAPREEER S, SRSt L SRR ER M.
WE B, REVAHERMIEREAPEEE
Mt RERMRIIE. AEYLETE, RYREL

MLESREC—ERIANARTIE, ERBIIE
RUSHMEFENTREENGE, EYRMETTE,
TRETHMNHKET S, “HN_SHE. TELE
WKLY, EEZHNLTEN, NEHRHINE
TYARMBHES. BAEMMEME AR “4AX
TR AERAEY A" HANBR, RRTBEEHXK
MR ERR, HeeWBR5IEXRE,

*® 34 WESHHBIZER 22 MR

He& AT

Bt WEIR BB EY A E

BERRERF AKERNAIE L MIsHT 25

2 LR R EAT M R SR IR TR 2

3 SEERT LA L IRE

4 E T R Rt 3 101 2015
5 B B ROR R B AR AR 12 200 2014.8
6 R AE R AT IRE VLR 8 165 2014.8
7 FEERT BV LR 53 1L 1 K R IR 88 6

8 REASERRERE R 6 112 2014.8
9 TR AR FREN R 5 1M 2014.8
10 HECBAEVERUEYATIOCREELR 6 160 2014.7
" FEIRKIRF R B i AR A9 A B 3 17 2014.7
12 SN BRER GV KR 5 662 2014.6
13 $EERTEYONPH A8 F it oL R B A IB AR 55 12 641 2014.6
14 @RS BREL SRR 5 286 2014.6
15 MR ENEBR B RRBRME 9 131 2014.6
16 WE T 2 198 2014.5
17 ETHFRNBD TREEY 4 135 2014.5
18 WESBEEMHREFTERI BRRY 2 122 2014.5
19 TR A BB th A F R AR A 2 112 2014.5
20 YRR R R R AE ) 3R 4 106 2014.5
21 ZMEELNFTRBRERECRNY 4 106 2014.5
22 = M RESE AR ER it 4 102 2014.5
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2.2 ELHLEG

T BEARAEX 6 NMARBIEETE 1 NIRRT

A5 DNEENH

FERH B APHEE SR R B =R APHEE R P HEH
MR AE, EEJLERERES TERE. £8
g, ANABERDEFT—RERBOIE TS
FWRAKER, ¥ Science FH 2013 FE+ AR
REFEz—. FBRT B KRB MNILOREFHBRT
ABX; @B BN BRAYWAEME, HPA AR
FRE (CH)NH; ) , B ASEHET, X AR, R, #
EREERET, ZKELHEBILH R ( CHNH,PbI; ) o
2009 £, H A # % A % Tsutomu Miyasaka 1%
DAL ERY BMEHERCE, EREELXR
B B It B A H0E S5 BV RBARE R, {BOtE A
BRI K 3.8%, 2011 &, FHEMKIYIEKZFE Nam-
Gyu Park iR #4A 5 R R 52 6.5%, 2012 7, %
K Snaith IRFARE 7 “NFLBEMAPERERMD”
MRS, HBEBRBEERRE 10%, 2013 F, K
+7& B FR IR T 2B Michael Gratzel 1§ @40 ¥ 5 &
REE 15%. 2014 FJE, HEHLFFAPZA Sang
Il Seok RAA ML MM EERS £ 20.1%, 2015
F, . B. HEAEHSAER ( THEERRE
1om?®) BT BUABHBEE L, FHERTINSHA%
BUKPARE S 7ER — R T LR MERE, 15% MIREE %L
R E BRI E BV AGINE, 2016 £, HEEER
BX I8 T % Ft Michael Gratzel # 3% iR B A ¥t — %
INERERRSE 19.6%, X—ERSARTLEIAK
BHERNERRRRT HtL. ZREMEHEBEIZA
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PR HEX 6 MARABES SN

HMRNENEE, XSO RXHEHTERE—H
M. PEEZVUEEEEE, ARORXTEFET
—Ezi, ERSIRXHELRERL, HELEMR
THERFR. ERREAFERFHLEM,

RATARYT RAREBBARIE, BEEHFE
RRBMRZ=E. ETENHIE, MEFEHRY
BAREEBNLBERRNEN TIES T —SHME
EXER, aMRBIETE, BERERTYBKE
MISAT M T DR RBEETESR, FERSHK
AR, RfiERkRNERIIE. EREMTH,
ARBIIMB AL, BEEELIRBARINEXSTERE
BUAMRBEE AR, BRT LR FXAIATIHAITT
5h, BT AERM—EERNTRTTE. HlMm, FE5H
AT EL S AT B Rl MR R R REM RIS,

TR BMEHL R A B MR, EERRAE A
BRI PR R, BWATHMAFZ R KT
MANBUAF R R TR EMAB RN R, EHR
B, Bt MT RS,

MG EIRRE, &5 DEXENaT, TEEE
ENFREESH. ARORXTTHE, & “HHRy &
RIEZME” AAE 1R (BIREE) , & “5B%y
B KRR B ERYIBHAR” SAE 28 (18
EBWMEE ), EHM 3 NEXNEDET, TEREZ
DR XNE, ERESIIRXTTHE, PEEHMCRTEE,
LT ENRNERIE AL,



- T AP RO RIER, {2
R AP £ R A LR
¥, AT A A S




1. SRR R E = S Bl iR iR
1.1 1B Top 10 BRI BRRESH

TEeyE. BRSYE. BERYENLY. S5
YETE, PRFIRSHEIIERNEKARSEN

MREDE, BYREERUGERXE, 8BRS
ENEREXKETIRNTR, BFT ZHRB

MEL SMRESEMTNREUDBSE, BEith
EE, BRI TMIELEERESINEKAES
FORREOE, EREENMRBFERE X,
HFETTHE, BREMRAT B




35 1% Top 10 MAERDE

He& M ATiE 2R #WEIR Be0R X EHHRE

-_

RS0 R () $E4R 2Z SR T R P N BB S B H A R

2 BE /| SEERASEERENE

3 SNMRES BRISHT R AL S 43 3604 2013.7
4 FHRE B SEN EREST R 34 2406 2013.5

5 WE RGN H SEMAE | J1E RN 26 2798 2013.2

6 ETHEIESNIEEETR 36 2386 2013.1

7 B IR TR ERE TR 33 2786 2012.9

8 F&MBRESIN 30 3437 2012.7

9 #B3RE ( metasurfaces ) MR ZiBRE =R 22 3152 2012.6
10 ETREA 0 BENERNTRFIREZHAR 18 4682 2012.3

7 HIIEE Top 10 A ETHERIMES L3
2009 2010 2011 2012 2013 2014 2015

o BEVIRITERN ST AR O ST B S ° ° °®

o BR/ZREHMIVFERENA

o O

c ®
o SMRESEIH IR - . @) e © .
o ZAARLMBSHHBEERSTHE . 3 ® o O ©
o WERGMAHHLRLHZ SN . ° o o O ¢ .
o BT EHIRANITEELTR . o O o ©o
o BT HEBEEHS : . ° o © O O
o ELEERRIH . ° e O o o
® @M (metasurfaces) BUHRLBREBIHLT ° o O ‘
o BT EAROLBIARNPRTIFTIR e @ ‘ . ®
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1.2 EQ LG

BYRRIANAR 21 tH M IEF MR REEN
Az—o RERXRXYNEIESL T BV RAFE, B
YIBRL T RO BUD AR AN T 8. BRI, BE¥R
SRR RNEMELNTRAR . BYRIENTTE
=M. BEREN, @ERN, NERBEMEsSeNE
HEMBRR T, HF, BEREIEERRVEYNRE
EBRHERENTY, IEH%. FHF. EEF.
REFF, ARFOHIAAZEYRERNR, 2
BV REERNREIRNBERZ— BILE, Y&
KOS LEAEEIRESE NEIRAFREI, 7
APOAETHEESCENAEMSHLEL, BRRE
W5 N —MERERX - KT RER BREY TR TE
Ko

XHEEFHER (F36) ., 49 B XF, %
HZ5MF 3B R, AROCRXEERN67.3%, ZiZ

P 0 B 1R 4 M) 2 SR R rp L BB S R R B 5

BEHEMER, ZE. &=, DEMTFESthE RS
BRI, LR RS VM ETKE R NER
SKEEMZMMEAE, FHMEF, RKBEXENEHES
B, = P E. ZBE. BAFEE 10 49 B’
DIRXHEMIEES, B 25 kB %E, HERHNE,
46, PEMEZEER 3 A,

DR R/BLARES S XA E RS (£ 37)
TUEN, EHERERNER, Z501E511%
XHE 2305, GEESIEXEEN545%, HEE
BEH, 257 64 BiEslitX, HEESIRXEERN
15.2%; JAE. FEMBEANZBHRE. #B31EXE
EH % Top 10 94T, FEKERMERLLEM
ZINSFRFMSIIEXRS, DHATMET R, &
BiEslie X REM 15.9% M 13.5%, BEERAF
ERXZOERR. IMNKEZREZIRMPER

Fhto

#36 “EEYIRENERNZ RARFOMBHEBHAR" HRAGEFZLILTH Top = HERMHY
He ExR  #&0igX el Hi# iy EX %08 b
1 %£E 33 67.3% 1 HARERNEHRLRE xE 14 28.6%
2 EE 5 10.2% 2 ZMEKRFE x£E 11 22.4%
2 = 5 10.2% 3 R IR K% W= 5 10.2%
4 EnE 4 8.2% 3 PRI KR FBER X34 xE 5 10.2%
4 H 4 8.2% 5 HiBtEE L IR =R 0 xE 4 8.2%
6 | EKFIE 3 6.1% 5 MK FEREZLDIR *xE 4 8.2%
6 BT 3 6.1% 7 P ER R HE 3 6.1%
6 KE 3 6.1% 7 REEAE xE 3 6.1%
9 Bt 2 4.1% 7 BANBEREZYERRF | BAHN 3 6.1%
9 | Wm= 2 4.1%

9 | mMEK 2 4.1%
9 ZE 2 4.1%

52 2016 FAENG | MEF



® 37 “REYIBRIEEERON 2 R R OB B LR RENATIESIEIC Top A HEZRMLAE

He&  ExR MESHEX bl HE# 4 EX  HE51EX  bkA
1 EE 230 54.5% 1 BHAERINERFLRZE xE 67 15.9%
2 ZEE 64 15.2% 2 ZINERE xE 57 13.5%
3 %EE 51 12.1% 3 BAFNERZIEHRRF | BAF 38 9.0%
4 + 50 11.8% 4 MK FEZRERLIK %E 37 8.8%
5 | BAF 48 11.4% 5 HERZER H 35 8.3%
6 KE 39 9.2% 6 OIS ZE 25 5.9%
7 [ 31 7.3% 7 PR ER 4 K% = 22 5.2%
8 | MEX 28 6.6% 7 IR K F BRI %xE 22 5.2%
9 =P 27 6.4% 9 EHBAF #E 19 4.5%
10 i 24 5.7% 9 HiBEKF xE 19 4.5%
10 Wt 24 5.7%

13 ER#Rflin—8E SRR ERERN A

REkR, XERHZEME, NTmUBEFLE
EEMMAY. BEE, ATRRENRUSMTIYE

“HMBIEBFE-ENRN 2014 F, FENER
ARR R FRALFEE AT R B X 2 YK 8 B BA S &
HTETHRBMESNHRLREE. WERE, %
EEEKFH Peide Ye FIAth Gl &t 7 — 4 XK #E
B RGEE, HRBMHFAGEBTTIESER
s, HBIASET SR Z00E, fh
THABHEMTESBRUDEX —DPRRAKET
N MREE . RBENEUETRE (2015 FHRETE)

EFBARIIES, 5466 K. HiFEEHAXERKL
3, WEIHUR KA 406 Ko XFRIOIE XIS HUK
e THEMZOIRX. MEZR*XE (%38), XE
ERZIARARNER, S50 0RXEITE,

SO E B/ 68.0%, ZEHERNETEMEE,

DTS I ERFVAM (K39 ), TINAIH,
FTERRERNER, 55051 XHE 283 &, &
BrESRREM 43.6%. HERXE, 57 238
BESIIES, GRS ERERN36.7%. BEEH
g, 557 718 51X, HAMSIEXEEN
12.0%. 511X BEHE Top 10 HHMERAX 3

BHFENRZ—, 2016 £, “BE/ ZERBEHIEME
RBRENE" #—5mRY 7T HSE, MNER, £, FENZRAES SRS, 645,

25 RO X H, #HEHRRSME LR S

ARSI X EER 9.9%, HE=MINKEIL K.
HERFRARFMIFINEEFETRF,
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®38 “BE/ZEREHOBFMERENA" MRANEFROIEIH Top = HERMNG
He#& ExR  &0igX Ll HE& G ExR  #&ZDiEX EEfil

1 *E 17 68.0% 1 REFTIKRE = 3 12.0%
2 HE 6 24.0% 1 BEARM 2 K xE 3 12.0%
3 = 4 16.0% 1 22PN xHE 3 12.0%
4 N 2 8.0% 4 T FI AP L K F xE 2 8.0%
5 I EF 1 4.0% 4 BEIRARZE xE 2 8.0%
5 KE 1 4.0% 4 IBM A 5] %xE 2 8.0%
5 B 1 4.0% 4 N E 2 K% HFrhnig 2 8.0%

4 LEKRFE eS| 2 8.0%

4 EGEE ) IPR= 2 NP X 3 %E 2 8.0%

4 HERFERAKRE H 2 8.0%

4 FARB TR KF aa 2 8.0%

%39 “BE/SREBMNFERHENA" MRATATRMESIEIIH Top 10 ~HER MM
He ExR  HEsIEX befl HE& L ExR 518X L

1 i 283 43.6% 1 HERIZER H 64 9.9%
2 EE 238 36.7% 2 IR E S K% N 43 6.6%
3 N 78 12.0% 3 HERFRAKRE H 23 3.5%
4 HE 44 6.8% 4 RAAFET RS Frondg 22 3.4%
5 SN 33 51% 5 FERKF HE 20 3.1%
6 EE 27 4.2% 6 BRERAF FE 19 2.9%
7 HEE 25 3.9% 7 IR R S Frondg 19 2.9%
8 = 19 2.9% 8 FRETET 25 xE 18 2.8%
9 | RAFE 16 2.5% 9 B EIRARFE xE 17 2.6%
10 | FE¥EEF 15 2.3% 10 BETKFE xE 14 2.2%
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2. FFLATIE R E ISR AR
2.1 FLATAMR

VIR IRE 10 ARNEF NGNS, TEE
FFERYE. RESYENERYIE., SEMER
EEETSERIET I NERXEMFEHRKIER
MAXTR, BRRSVETAXINELESERL

Y. RBSEMD BFRESBNF TR, Bt
METEERE TSI NER. ARRHEFER. 8%

EREMR.

F 40 YIEFHY 10 DELEDS

He& EBaN: b % iB 3 T BN LB SR H AR S
1 | BREATHEI BRI E REBX TEMEINTTE 4 129 2015

2 FRRA - L L 10 132 2014.9

3 AR E FARRNE TR 7 120 2014.9

4 “HRAUCEM SN AR TFERR 5 363 2014.6

5 AdS(5)xS(5) B3R T FRMEWT 10 210 2014.6

6 T 2013 FEHREEBENFTHEREKERHAR 8 178 2014.6

7 B SR MR 8 171 2014.6

8 WS NTFEERAR 14 297 2014.5

9

7 BIPRAE G IR RISE IR S
10

BlREREBLRTER

2 119 2014.5

22 ERHAIE—2 MR B A AR ST ST

M 20 22 80 FRIWAIL, BIFkE N RMIEF K,
HEUAE, DEETERUNIBERRSYIENEE
MRGEz— PBETFERULMNLAFTEIETER
B TIIRITE, XRH T EHNM. EFEkR, #Hik
MREI, ELIMNHEBNFMAT, o UERFES
RSN BE T ERME . XMEIMITLIZA HILE
DEEBTERIE, HRADPHETRE BRI,
BESCBLX ML R AR R IR A0 BBRE SR 2 BBR
BEEFURAERKNAIETITERSE XA,

&iE, AOMRIEBET O BEBREZENIR
W, B EARBEFBIE T 2B Timan Esslinger
HNERSAMH AT _SESELEBRRAEA
BRFERIXATERAREY, EEREERKREN
Immanuel Bloch BIBA S — 4 ¢ 3B &P N A8
RRFERIN T EREEHRE, IR LIEHE
B F 8RB SRR, SIET T ZMNX T,

2016 #ZRHETA | #HEF 55



1. BB R E = s B B R
1.1 RX5XEYIEY Top 10 AT RESE

AXFEXRGHBELFHMER 10 MHARFAERET TFHERMRL. ZIMTENKRYEZERR
FH L, FTHERMEARIRRAXFZSXAYBELGENLOBZER, B 7 IAKEIERETIL, IRMRM
TS RERNEN. BAMRL, FTEEEETRESN, ETEXRY, ENMERYRNTOYMENR, S4UBE
ER, BEXGRBEEZMENES. 2TMA[IASRIMIERRETFRERX, ZURRAXFEESXEBMELG

HYFEZRINMREE, 1, BF 1 TARFARET KEESREFR R AXFEERGEYE LTI
RECEDERE SEEESFaEERARNER.

2016 FHYAREAS 2015 FAELLFIBRINT 24>, DHIRHBE 189 “BT ‘LH%x (Planck) PEFXNF
HREEREHORN” FHEE 8N “hFEMZYRNIRERR" o ks, 7 2014 FRK Science S TTiE
AFE 10 KRR ER “FEE" (Rosetta ) RNEE 67P/ EEEX - 1B FAMAR S Z TIRHAL D 2016 F
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R4 RXXEXREIES Top 10 RERDE

HE& SRR Bt WK OB EHHRE
BT “EEA%R" B2 (Planck) EX=FEHAK
RO ER M
2 REYRMEREREZBELTR 35 3993 2012.7
HF “FEHTEBZE" (Kepler) FRRINMTER
3 ST MRS 24 4244 2012.1
4 FA “MREEE g 'I(ﬁ JI%ST) MRSLUBEERMN % 3390 2012
5 FIMTERN . BUMEERGTAR 17 2839 2011.6

ETFAREMN EE2$HE ( Solar-B. SDO. IRIS.

° STEREO % ) ¥ AFA SFIRHHOHZ: 24 4612 2011.3

7 BHERANN IS E M RMR 28 2663 2011.2

8 HFEMZY TR R 25 4235 2011.1
ET “SPrsEimsE” (LAMOST) . “HRE - &

9 |MERKRKR" (GCS) . “HrfE#irikX” (SDSS) % 18 2939 2011

MK BREN . D MRUHFAR

10 =T HEHFEX" (SDSS) FEWEXEEME

FREFIRHHEXHR

8 R S5XRMHNIRE Top 10 ALATARIMES L

2009 2010 2011 2012 2013 2014 2015

o EF “BH#E PR (Planck) SHFEMRSRENOEN o ° o o O ‘ .
o EMFENRRTARRIG . e o © 0 O
o BT FEMZEDEFH (Keple) ARFINTRIZS . ° o e © o ¢
RAEFHR
o FIF “MBTEBEE (HST) HRBIBHEERWMR o ° () ® o e O
o FIMTEMTR. RUHERREHR ° ° [ e o o ©o
° %iégggééﬁg ﬁ(Solar-Bs SDO. IRIS. STEREO%) () ) o . . . .
o B ERENLAIS BIEHA ‘ ¢ e © O 0 ©o
o NFRABMENIHELH o e © O O o ©o
PRI e, e o 6 0 @ 0 0 @
SRR B REN. ATRLAHR
o BT WEETUE (SDSS) FIMUXMENEFAE o o O O O o o

A EE ST
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1.2 EQ LG

FEBKS SRS (CMB) B 1965 FH LIS,
BXOWNARE=ETFZERAR: 1978 FME
NRYMIBEEIZ TR CMB IR B RXFK; 1989
FRHFM “FTHEERRNE" (COBE) EEEXIE
AR CMB B4 5B E 40 2.73 K FRAIEEHHEE],
COBE MWL E BRI F R F 3k 15 2006 F i DL/RY)
R, 2001 FRHFH “BURSHFELE S B R MERNE"
(WMAP )i&i3 £ CMB &7 1a LB EHKE,
HBETHVETHFER ( ACDM) FEMES, FA
KFENBHFHEFNNK, 44 COBE 1 WMAP =
JEH9E 3 £ CMB YL 2 £, 2009 4 5 B Bl == [a)
BREH “LB%” (Planck ) T2 #—H MEUEH
LISMRER XS CMB #1777 EREHAIM, FFF 2011,

ETF “LTx” B2 (Planck ) 3 PEMEYT REIHFRY

2013 #2015 e fFa®Hm T 3HILNEIE, HXMR
WEIAT 2016 FERXF S5 REYIEZ G A

R
/'ﬁ\ BI7ao

MR AR SRR 42 B XHE 27 BER
i& Planck 2013 YN R AR FIIE X, 2013 F 3 A,
BRI == (8] /A 75 7 1R4E Planck $B 42410025 RS
DHEMEL R CMB E, RIFEH T WMAP ZE2KEBH
FEFSH, BRTEER, FTHEPLBYRAEY
. BEREEMLLA, FEEKER (BIHELRH,) %,
2015 £ Planck Y45 RBRWIE 7 XL EE, Lo,
F F Planck #1“X 514 % $3 | - 471 "( XMM-Newton ).
“BIREILE” ( SPT). “MEBERIFHERZE" (ACT)
SESHERE, RMEREKNT CMB M5 NBEHEN

F42 “ET ‘ZEew’ L2 (Planck) FxFHMEEREHFARN MRINAPZOILITH
Top A= HEZRMAG

HE2 ER  &0iEX bkl He#& M4 ExR  #&%0ieX ksl
1 £E 40 95.2% 1 IR K F B DR eS| 38 90.5%
2 mEX 38 90.5% 2 DLEs == 37 88.1%
3 Z=E 37 88.1% 3 PR T 2k% eS| 34 81.0%
4 xE 36 85.7% 3 FHEFRREBRDR ES 34 81.0%
5 EE 32 76.2% 5 BHIRKFE EX 33 78.6%
6 RAF 31 73.8% 5 PIDAPNE 3 ESE| 33 78.6%
7 = 30 71.4% 7 RHEKFE ZE 32 76.2%
7 [ZE 3 30 71.4% 7 ZREKRFE nEX 32 76.2%
9 I ST 29 69.0% 9 T ARETIR 2 eS| 31 73.8%
9 W 29 69.0% 9 KEFRLLT KR nEX 31 73.8%
9 D= 29 69.0%
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K. 7rERERK - FREBEHFUNY (S-Z effect ) F,
WFTHRERNERIE. BYRSEFYREER
R 2 a9t B MR T W= H.

Ltk 4b, Planck %f CMB &9 S X 5 B B F 7
2014 FERREWEI B AW, 2014 £3 B, ik
“FETNERBIRERME” (BICEP2) Bini
BIRAEHmIRNE CMB 7 B- i34k, BEMA
IHFEHEKEBLNERILR, X—HE@RENLR
EHEBAARERMESEERRKXERZ KT,
BREEXZIERBZHRE, REANERBIKES
#7 Planck #1 BICEP2 g9 #i#&, 1E %1\ BICEP2 £y
MNERTFIERRL S| R NFE. HEMTARL
AR 2015 EER XS RAEY B 2GR AH AT

MDA ERAMNERE (F42),
£ 537k Planck E5 09X E. KM =EEMRE X
SEERARAIER, XESE5XKT 952 % M
DX REMMRFAERNDR. MMELFBED
PLIFANAHERAIE 1. B 3. MEKX. EEH. &
HEEXEZE, BS5RRBILHIERE 85 % IX
L, RIREAHRGER G ERNERSESS .

MZFRADERESIRXIERARE (£ 43),
XERESMXRSNER, HXARENEE, %
DR XHEBH RS 2 WMERSSRRMNES L
BRD, HE 6 i, BEIEFIERSIIRIES
A, DEEZEMAEIZE. N KZRZH D
RAGHRE, HBE 1.

#43 “ET ‘BAR DE (Planck) FXFEEIKE RBSHRN ARECEFHESIECH

Top 10 /= ERAH 44
He ExR ME5lEX kAl HE& L ExR  HESHEX B
1 x£E 996 52.3% 1 DEH¥x EE 339 17.8%
2 *E 582 30.6% 2 HnMEE T 4R xE 287 15.1%
3 == 519 27.3% 3 N R B H R xE 257 13.5%
4 BT 426 22.4% 4 MEHARF xE 200 10.5%
5 %EE 369 19.4% 5 SIHRF EE 194 10.2%
6 | MEKX 345 18.1% 6 |BRAFERETVERRM| BXF 193 10.1%
7 [ispZ32n 255 13.4% 7 | BRAERAXYEMER | BAF 189 9.9%
8 B 199 10.5% 8 BERELAF EE 183 9.6%
9 =yl 198 10.4% 9 T METIRAR % %:E 181 9.5%
10 EPN 175 9.2% 10 ZREKRFE mEX 178 9.3%
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1.3 B RE

BEFFFIRS (BAO ) WARAXMARZIEER
RAXFMREYEZIHEZOTHNARER,
AR “ET HEHFKX’ (SDSS) HEHIKK
MEMNEFFZERHEXFR" T 7 B0 X4
2014 5. 2015 F 2 E LR, YREHRL 2016 F
Top 10 R AIAZ—

BAO RAFHFHFREBEMNARELEN
] A R R AL M B A KSE, EUL T IR
ABENTERE, NEARRLZE BAO FSIEMN
FER T T FENREKNEEE, EXEER
MEESS. BEXMEMABMERPERT ML
REREELTREFESMEET 2006 FRRMARE, ¥

ET “MifEBFiKX" (SDSS) FSME X HMEFEFRHEXHR

BAO. EXRH. BHMEMSESINEREAREENN
RERNF &, FIANASHMIT AL, BAO ZXM&
YEZIFHE TR,

SDSS 1 “2 EMBHERLABKKX” (2dFGRS)

T B 4 B 7 2000 £ #1 2001 £ E R EHEHEME T
BAO 55, IltfE, “WiggleZ BEREE X" . “6 &
MIHEFEKK” (6dFGS) %1 B RN E T BAO
55, 7£2009-2014 (8], SDSSMBLIHARTE
FHRH KKK (BOSS ) FILE KIFM BAO &
HAFEPICHRLERE, 2016 £7 B, HERE
RERAMAT R A NS FH BOSS SMEHE & Ak
TiESBEANFTEGEME, KKXTAMNNEEE

F44 BT HiEHFKX (SDSS) FEXUMKXIMBEMEFEFIRHEXMR" MRANAPZLILH) Top

P ER A
He& ER &g LEfl HE& Gk EXR  &O0igX EEfi
1 %£E 7 100.0% 1 HREARKKF TR T 4 57.1%
2 #E 4 57.1% 2 HAKZE x£E 3 42.9%
2 | EKRFIE 4 57.1% 2 T FIRAKZF %xE 3 42.9%
4 i 3 42.9% 2 EEZBRFE [ 3 42.9%
5 mEX 2 28.6% 2 DN = bein xE 3 42.9%
5 PN 2 28.6%
5 EE 2 28.6%
5 HA 2 28.6%
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REHNE. AARIER O XX X BRI E MIZIRBIARIFES IR SCERKE (R 45) , %

SR, BRABBELNBAOES. FMBACKE  ESSEENMIINIEE, HLME3IEXMN 36

FERNBME. NAEBAABHLRE. %, HAHRE. DEAEE. B30 XKEHE

Top 104U, 5 FKEXE, HbMAEALH

RIEFODEXMFHERMZEANODN (X ppmes— pROB¥LREENERS I3
44), EREGHRORABARY, 55852 gommis

W7 BRORX. AAKRFE. LREBRFRIMMK
FAARM DRI Top = HAME 2 Fo Lesh, EK
FTH AR A RARE, 5] Top & HAHEE
1%, ARFEEZTRAES 3 B RIIEFT
Top = H#HE 2 B0

*45 BT HEHFKX (SDSS) FHZHMMKRBBENETAFEFIRABXMR" MRALEF
K532 3CH) Top 10 A= EIRFH44

He ExR ME5lEX kAl HE& L ExR  HESHEX B
1 x£E 621 33.6% 1 N R B F AR *HE 183 9.9%
2 HE 353 19.1% 2 SEH¥s ZE 169 9.1%
3 HE 351 19.0% 3 hE R HE 167 9.0%
4 ZEE 296 16.0% 4 IR PN =E 129 7.0%
5 BT 262 14.2% 5 MEHARF *xE 116 6.3%
6 | FEILF 260 14.1% 6 |BRAFERETVERRRM| BXF 13 6.1%
7 EE 204 11.0% 7 ZIERZE xE 112 6.1%
8 B 147 8.0% 8 R FRIMIKE %E 92 5.0%
9 | MEX 139 7.5% 9 ANAIEE T S4B %xE 90 4.9%
10 ¥ 122 6.6% 10 RREAF HA 88 4.8%

2016 HRAENA | RXFERFWIEZ 61



2. FRFLATB R E SR A AR
2.1 LA AMA

RXFEESREYEBZGFIRA 2 MFXEUEDF2
“TFEE (Rosetta) RNBWNELE 67P/ EBEX -
BHREARNVNTR" 1 “BEE. EREMERS
WU, TEXE 1 NFELEHTE SR,

R 46 RXFSXREMMEFH 2 MAETA

Fs AT

"“BEE" (Rosetta) IFEMZEITEE 67P/

EBEX - & A a5

Bt

[ EIETPN D8 S H AR

2 BE. ERFMIEL SR

4 127 2014.5

2.2 ELHLEG

“TEE” (Rosetta) KM= 8 FBFER 14
LB THEERNES, TEESERSEEER
WA R EE, Rosetta T 2004 &£ 3 Bk 5, &id
10 FF 64 F KM kTT, T2014F885%
E67P/ EBE X - #4148 &} ( 67P/Churyumov-
Gerasimenko, fEF#R67P) MiIhi<, WWiE&E 11 B
BHERRE “JEX” (Philae) BEHEERE, X2
ABRNRELRCRE—REEE E#HITHRE M.
2014 F£J&, Science ¥ Rosetta 3F £ 2 937 W 1E i
AFE N0 KBZEREZE,

HEERBEAHRERRBNREYR, F8
EMhEk EK. EEEFHEKIR, Rosetta (5 BHEH
&5 Philae EfER M AL, PUERE CEE 67P
TWIEHR, 2EUENRVEELENTL. B
BFERNEZNERMED, NTIAREEEKMH
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“FER” RNBWMEE 67P/ EEEX - BAIA AR BN RE

FREHNER, EH[SEEERENXRIET 571
NG, BRER—EFCEE TP ARVNHR,
720158 813 H, HHEEE67P idiiH=,
ESA ITRI7E 2016 F£ 9 A 30 HX AU FEHHNER
FHEREEEEER 67P RKE, THERAFEM.

HWOBHRRESHERT FMARZEIR, %
MXANEEE 15 BIRX, H7E 2014-2015 FEL R,
{37 Rosetta FEHBMRITHARKIA. B
TAEBENAMEH, BREUMNZEB1EHN Rosetta £5M9E
FELASN, EEFEMAD. BATFERRXXYEHR
Fr. DE&Z2s XERABEWMRR. AREAZEHE
EEZNSTIMN, CRZMBFHTERFERFERIR
TN, XthRPEFLSE5ZEEST TR ERE
MRMGRERBEFRE M,
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THE INTERNET
OF THINGS

T, HF, TENRBE=5IEF

1. RGAB R E SRS AR RIR
1.1 #F., HENRFEEIRE Top 10 REFIBEARSY

2. HEYRZE TRFIEAER 10 AR ERE T TILREMEIRE . WIORITTERD .
Keller-Segel L7112, WD 2. =HE. WEN. SWAZWHERS. BETEAME. 8. AMEAX
BEFIE,



®A7T HEF. BENMEFESIIEF Top 10 ARELA

He& HERNE g3 Wk #ZOIESC B HARE
1 MBI EIER R A RR TN 42 2020 2013.3
2 MR RS T 33 1047 2013.3
3 % T Keller-Segel #LHREF R 39 1046 2013.3
4 JLERE D TR K g 24 989 2013.2
5 YIBEM. ZHIERHEEXESRESREA 38 1508
;

7 MNEZFILKREEFEASEHAR 18 1882

8 BARE AEE 7R ERS AT A 41 1927 2012.6
9 N ASKENE (ZV]) SIBH TRMBEK 19 1087 2012.6
10 EYREAANEEREML 37 1839 2012.5

9 HF. WHENMFESIIEF Top 10 ARBETANES IR

2009 2010 2011 2012 2013 2014 2015
o MBI R A RER . . e © O
o HRARHAIERSR . ° ° o o O
o %FKeller-Segeltafk 5 12MAt5 . ) ° (] () o ®
o NEMHHH BRI . . ° o ©
o MR FEEREBXESRSEA . [ o O ©
o ZHASHHMIMO)RANHR S : . o O .
o MEREEREEFEHNEHR . ° o © © ‘ ‘
o BISEAEET BHNTERSEHELN . ° e © O .
o RIFMKS B2V RIB T AR . . e o © 0 O
o EMBERWERERK : : . e © O .
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1.2 EQ LG

MEMABSRIKRTEEREEL R
(MIT) 7£ 1999 42 H f9RI 45 T4 5HUIR 31 (RFID) &
%5, 2005 FEFFBHEKE (ITU) ERFEEIREFH
ET BN A, B B EE B

PEM ., ZHRIEREEXEREFZHEAR

FANBERN . ZHEERSEFERREMEN AT
RS, SRAMEEMEEZRS, AEBROLL
RARRE#ZE. R, BNNZkRS. aHERFE
WEBMHER. BRATEAGEIUESAE S TR,

EHmABRIEMEANMEERAS, A SN A5, REFHIRA TR A HERNORS, —ZREHEAA
VS Z BIRL T — M e R T, BIAE (R ja). BN EETRIAR

AR E TSN TR . MRS ESIT
B, EEMNSHHNBENZEEEIUEHNX—XE
AEBRMEENB, EFR, HATEZARHPHEE
PIBXN L SRITRY, BT BT B,

EER, ZHENEZTE. WENEH—RER
BARARIE, REEFdFERAMIM, KRR A—F

YIEWZEREARTHN—RERLE, =&
RAZHEL FYEER E5ES M ROEESR, H
ERBATH—REBRSBIARELR. “WEN.
ZHERHEBXERRSEA" QEHEHNTRER
REAMEN. ZHEROCRANTRARN SR
MR, RBXEKERARZNFLABRFRITT

*48 M. ZHIEREBXESRSZIAR” HRACAPROILICH Top /= HEZRFHA

He& ER &g LEfl HE& Gk EXR  &O0igX EEfi
1 %£E 29 76.3% 1 SR PN xE 23 60.5%
2 HE 28 73.7% 2 hE R HE 15 39.5%
3 *E 5 13.2% 3 EEFEMEMRKF HE 6 15.8%
4 bk 3 7.9% 3 EEZBRF HE 6 15.8%
5 =E 2 5.3% 5 HERFERAKRE HE 4 10.5%
o |wmx | 1 | 2ew | 5 |TEREEESEEARE] Lo [, [
6 D 1 2.6%

6 | MEX 1 2.6%
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mEAVIHtyEEE. BIERAY. REIER Bt XA 36 BIEXMBIEEZEARNER,

F-RIGERAGMHMAR, RET TV EEFHNHE, Hp X xR MR KR R, HFEE5
EYEMAZFIERHS R T T2 RE ETHEM ZHNARYBLETRETENXE, 23REEN
MEFERANREKAREE. HKNE. RER BRERAY. PERMER. FEIETMEMAKRE.
£, REETRSS—RINEER G R IEAE RN LETBERE. PEBMERAKREMEERNNE R
R BN = SIS AR A5 %o REGLERLENBRWEFIKAIR (K 48) o
EIZEDEROR X, KEMPEORESS MBS X BERE (%49) , HEEI 2
BT 70% WME, MEXPZEEFEE ZNEE, MERRAZTEMEE, TR ERALES|ITEZR
WAXEMFEAZIE A BRANS . ZE. i, HevtR. REAE. WY, ME. BAFIT. B
FE. HEZ. FEMNERFETROROEXE REBINT IZRHH TR
S5XEMNHEFERAERE, FHES—RHNE, &
ZRRENAT, EARZROKRNFIILR, 23538

F49  “YEN. ZHIEREBXEEMRSEAR” ARECAPRESIEI Top 10 FHER / XA

ga Go mSiex wel | s B R WSIRX LLHl
1 H 298 58.5% 1 SR P NE *xHE 109 21.4%
2 x£E 203 39.9% 2 R E R H 52 10.2%
3 xKE 47 9.2% 3 EFRMEMRKRZFE t 45 8.8%
4 |HEGE 22 4.3% 4 EBZBRF HE 43 8.4%
5 I 19 3.7% 5 HERFRAKRFE H 26 5.1%
6 | mmF | 18 3.5% 6 Eﬂzgzgﬁzgigggm £ 24 4.7%
7 mEX 16 3.1% 7 BEXRF a3 19 3.7%
8 ENEE 13 2.6% 8 BIXIET K% i 18 3.5%
9 | BAFT 12 2.4% 9 EMRAE FE 16 3.1%
10 SP.N 12 2.4% 10 HTAE H 15 2.9%
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1.3 ERamiE

ETERPERETETNHZRE, TUXAERE
DA LFMRENEATE, AREESMERMRT
—MEREBNLRENMRTR. Rf, ALRFEH
BN HREREENRE, SSIANSETHRERE,
SBEREREG. FilE “WHEMBRE" . “ERE
W& M BABERE FHHRNRGENRE,
A BFRE NEEWRHR, BRAFNXERR
ERAZEHMRERTHNERZ—

MERELKEFEADERAR" RSFDE
—#F 18 BiweX, M 2009 F£E 2015 F, B
SIHRIAE 1882 2K, W XHIB I SIHKILE] 104
R, TRAZRDREERNBEET S, HHHESIM
RESMILX (486 K ) kEMIMKEZKFETH
R IEZ 5K Valerio Scarani, iZiE X EF 5
AP REMHTT IR, 2012 5, MIEX Hoi-

Kwong Lo #f 3% 4H A9 i X “Measurement-Device-

MERFRXBETEHRSEHAR

Independent Quantum Key Distribution” #{ 5] 57 >X
161K, ZRXRETETFNERELXNEFED
7% (MDI-QKD ) thill, ZIHNEHm TN EwHAE T
BEHTEALESMHRE, A RERERNGE
Wi, ARRATETFBRAIERAENL R M,

ZRIEbR Lz %0F EMR/DNAEN R 3 B
WX ATE T RiRRIBNERELRETBAD
LR TE. RENETFEADE. NERELX
MNEFEWBFE, 2013 F, FERZHEAREXFE.

&N B i XX “Experimental Measurement-
Device-Independent Quantum Key Distribution” #1
MEKXRE Tittel /NAD HIEER EEXERII T
ERUTANEFERAPR, BATHASHNRNR
ZH M, WEEYIEF S Physics 1€ 4 2013 4F
EEFYEFIEN+—ERHR, 2014 FEERS.
k3R, PR B = % & R I® XX “Measurement-Device-

F50 “MEBRELEXBEFHRPEAR" MRANVERIZOILITH Top 7L E RN

He ExR  #&0igX el Hi# HLH EX %08 b
1 mEX 9 50.0% 1 ZRERFE mEX 7 38.9%
2 %20 4 22.2% 2 ®LKRF [ 4 22.2%
2 Wt 4 22.2% 3 BAABEHIAA EPiN 3 16.7%
2 ®E 4 22.2% 3 HERFERAKRE HE 3 16.7%
2 %£E 4 22.2% 3 B HE 3 16.7%
6 EE 3 16.7% 3 HKRF #E 3 16.7%
6 EPN 3 16.7% 3 MREET Sk xE 3 16.7%
6 HE 3 16.7% 8 HERZE HE 2 11.1%
9 PN 2 11.1% 8 HEEREAKRFE EbE I B 2 11.1%
9 | BiF 2 1.1% 8 MEARHE K F 194 2 11.1%
9 ELF B 2 1.1% 8 IR E S K F i 2 1.1%
9 W 2 1.1% 8 HARK® it 2 1.1%
9 | N 2 1.1% 8 R ZE 2 11.1%

8 RIRBAIR - AL B KRZE &= 2 1.1%
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Independent Quantum Key Distribution over 200 ZAEM 18 BROIEXH, MEXS5T7 98, M

km” , BYkRERMIMIETIER, E6+FE VMR E, 46 NS5 F, MEXNZREKRE
RERIBHASMEFMANENE. KEFES TRT 7T BN, BEENMENE—8; BTN
REBXTFRNZE, BIRIRENENIRETE HRARFTEM 4B, HHEE_-R; PEMNTHER
FANKRGENLZEEEY RE 200 A8, MG BRZEEMT 3BZLX, BEAXESFERZER
RIS T INMHEL, I THHOHRL R, ZE X RRKZEEEZRT 3B, TERZR EERRS
Physical Review Letters it 4 “SEHEFEH N X S5EEEAMEMS S5 7T HFM 2 Bt
NEZEREE" M “UEMFEARA EENEER” , FF
BOZMTIEL S “BERE B, BNMEZLT MIZBIR 18 RO XMIBSEXRE, +E
J& 19 physicsworld.com M5 |1 “L e HEFBERE MESIEXERS (R51), H2URE, S8 T 88
BEEIEE” RS T R, #927.8%; EEIN162 BAEE 2 ; EEIN 148
BB 3L, et XEHER 10 NI+ HE 3
STIZ BIAZ R S = B R ML #4750 47 MREFE, EhHERZERARAKRZNES L XER
(%50), JEL, BRIZANEMNMAREESEF %; HPF 2 MIMRBEINEAR, ZINAZOEXS
EINEX. BT, HE. ZE. £E. E8. HAK. SISt ERERR, FEE “NERELXEE
FE. EE. BiF. tbRE . MEMFINEEER. FEANEAR" AAEELTR T 2B R,

#51 “MERFLXEEFEANEMRR” HREDEFHIIECH Top = HEIRFHE

HeZ EXR 58X LEfl HE& g ExR mE5EX [Aat]]
1 H 294 27.8% 1 HERFRAKRE H 73 6.9%
2 EE 162 15.3% 2 BEBRAKE mEX 52 4.9%
3 x£E 148 14.0% 3 ZREKRFE EX 51 4.8%
4 IEPN 133 12.6% 4 SEFs EE 49 4.6%
5 ZE 14 10.8% 5 PER R H 35 3.3%
6 BA 83 7.8% 6 TahRE R #x 34 3.2%
7 2320 82 7.8% 7 Fng E 2 K F N 32 3.0%
8 | BXAF 74 7.0% 7 FRETET 20 EJE 32 3.0%
9 | BRAFIT 59 5.6% 9 RN H 30 2.8%
10 Wt 56 5.3% 9 AAERELEBNEAMZAR | BE 30 2.8%

9 HRKF wE 30 2.8%
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2- ¥ %ﬁﬁiﬁ&inngﬁ)‘\ﬁﬁi ﬁiﬁ
2.1 FHFLuTiRHLR

#ep HENBZEESTRFEE 3 WRALE
WNEE, HAE ETRANBNRRESAEE
ERAL” C RESNBEHFERNEEEERE W
mRBHER" o

& 52 HF.ENMFSIIEFH 3 MMENE

FE FSCRTIR gL L E1 BTN oS L H AR EE
1 BTG AR IRR ARG E LT 13 130 2014.8

2 BRANDENEENGEE SRR
3 WHHBHE R 8 100 2014.6
2.2 ESIRLAA RANEIEFHHEEEERE

BEREMARR S ARAE LW H T EERE
IWRERBEEL, TATE. FROLXATBTAXR
HERTHTHTHERREODE, BEHNBHEFE
& T WM RN LR (Kb —Mzi I hE
;YRM ) NEE, ERECREENEENEER
FNLR. BEARERNMLAE. hEASHE, o
ARIERENNMN. TEURTEHNFIRT, &
RERTRRHEE R, MESERAZRE, M1E
B, Eabi, hRIAARBEIREFRERNALEL
FERENTR, Bib, WWEAHNBHEEXBRA
MIARABEFERMNILE N

B EFREEERBR RGN NENEENZ
IR, BSREWPRZF HAEEAR MR KR
REERD T BAR DRI ERER THEFHNE
ihE, SEMASMARONSE, XBITZHHH
EHRE T LT AN ES Bir. AT REHNE
PAREREEESR TR, Rt VIMESTEEN
BUSES, RE+0ER, FEAEERFMNAERD
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BEREARRE. A, RENHRMNTRANAETEARS
NEHEEERBEE BT T EXSHEA,

ZHTNADEREANE 7 Bt X, EF 48k
Bt & /RIBETIE T K%Y Hu Xiaosong, HIFZW
RAANBREEEARARESTERRNEMRTHERTY
BENREENBNEFENERIFEREDT, BENT
BHEFBLFENROILR, BENNBEHETE
ERRERTHANEERE, NRRENNEHIEER

ARG RANEESENEGRITS, BT
K%K Sun Chao H 2 B8 St ANl ik X 4751,
2015 & 3F<FE IEEE Transaction on Control Systems
T&MM@iMiaigﬁﬁmEﬂﬁﬂbXL =
BRHTRENNENAENEEEERR, 5—F
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| ZF, LEFREA

1. RSB R E SRS AR iR
11 &FF. VEHERAMHESTE Top 10 B RAREESS

g5 . o EE R MM AU AUERT 10 MEVRSRDER, EFEAE S, 23R NEMERN
BASTAZE" . “‘BRSBRTARR" M “BRINGSIAFES" , HhWERBEHBEEXTR 2015 F
BNIE Top 10 FREA. —EAL(ERBI “BFEEEX oBETR" M ‘T o#+EENSASSETANR"
REFFERRE, ELEMEFENZGE Top 10 BEE, BEMRAREINRAE SHERN, HHSFHRER
RETpk AR, Bl “REEFRENTES R M “SHRKENRREEX RN _#AESFH Top
10 ASEH. N SHBRAEHERNER L7 BB A ERNENE, 8 "R HMBATBRFTHR" M &
THIESRX DA FEREMEFRS . MAZFSEEMRGME, FRE W HTRE—EE 3 KM AZR
= Top 10 ARBNE, 52013 F “RKG WAL IFGHFZRIL” 12014 F “KEb U ERS5E FE, 2016
FHMRFIAERE “REES (S5 ) Wbt Emelzasm” .

Bz, #2016 F25%. DEF R HMH SR Top 10 ASENESEIJLEMNRRENEE —ENELMT,
MOHESHRREBELREAENLENRRIOE, ETNEHESFNMRAREREEENRL. HRMED,




#53 ZKF. LEFRHEMMSEEFE Top 10 ASENE
He& PSR g3 WER  ZOIR X HAME
1 | BT AR ﬁ%gu@éﬁéﬁi A B S IR 50 3710 2012.8
T+ EENBASEETAHRR 18 3019 2012.7

EEETHERRS B

2
3

4 EIRKAR &R R H IR0 23 1072 2012.7
5 MR EE 57 0% 28 1834 2012.6
6 B%5BRTAHAR 28 1625 2012.6
7 FEEH (55 ) ML ERESE R A 28 1360 2012.6
8 FRNESIAHEE 19 1466 2012.5
9 R THMBRRREFHR 27 1350 2012.5

ETFREQEH RN S RRRETH

10 5%, DEBFREMESTE Top 10 ASENEMES IS

2009 2010 2011 2012 2013 2014 2015
o BTEOAFRT. BENEEN. EHLURABNRIN . . c 0 O
o TIDLERNBAS AT TR . o O . ‘
o REEFHENLIOG A . e o O ©
o SHKENRRREH BRI . . ° ° ° ®
o MBRAIRE ST HE o ° ® e O ©
o BRSNS . . o o 0 O
o RIREH(B5) il S BE A AR IR . ° [ ) o o
o ERIGSNITEE . . ° e © o ©o
o SR HHTERATEEHI . ° e O ©
o BTHIROEN NI SRR . . ° e © ©
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1.2 Eghanid—XEEMRENZMS

20103823 H, XxERGRESAREE MRIERET, 36% MHASIFER, 47% HARTEHR,
ETETREAEEIR (£ "BERPSIENE
J7 75 &7 , Patient Protection and Affordable Care
Act; fE#R Affordable Care Act, ACA) , XEREL
HBIAREREENLERRZ—, BTHEEREA
REETRBNEDARIERETRE, WHHED RITTERBEE, RENORRRALN 2010 £6

WXMFESE X Ho

EEINENSEMNT BEGEF BT ( Medicaid
Expansions )  BiZARth3liRTEZ SN, £E
RAEER A LthFETED L, The New York
Times SE LT # /A5 2012 3 H 26 H AT

2016 £E7 B 11 H, XERGHREDENAES
T UAMA L RRELNE, BRETHAETLREEE
EXRESNHBMT—H M. ACA BSEiERLThH

HEBERARRENER BB —FEETHEMN

*54 “REETHENEWSHI FREDEFZOIEH Top = HERFMHE

He& ER &g LEfl HE& Gk EXR  &O0igX EEfi
1 EEd 23 100.0% 1 MEHA S xE 12 52.2%
2 EXEERZFMRA £E 6 26.1%
3 WRRALER %xE 4 17.4%
4 BHELE T K xE 3 13.0%
4 REETHk xE 3 13.0%
4 =T xE 3 13.0%
4 R xE 3 13.0%
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RRAFMEA? LRI EHEBSIBXERKET
B EN ISR TR, BEBRKMEST
RE I R BIAEL, AR MEA ACA R MR ST
HEM 2006 B4 K EH RN FEF T,

Ho 2010 FM— Rt X@R T AXEETHE

ZOE 23 BRI X EEHRBEEE, HPE6H
REMDE RS, H128, HtbH 52.2%, B,
WBHRENESIR X HELHERE—, HilitXE
NEE_EZNEEERZLTHRMOBE, HB511EX
hEEZAMMAZ RS UNROTES, FRAKG
RERZASIIANFERRE,

ZHEERIZSHENES SH RN ETHRETEE
X EW R, WEIHRIKE] 184 0%, AWM
REEHR X, WREAKRT 2012 £ 2013 £1918
XM T BRI M ETT R QB R, BWEIHOR
IKE| 141 2kF0 125 %,

#55 “REETHENEWSRI WHRALGEFRIIEI Top 10 = HE R

H&  ExXR MESHEX bl HE& L ExR  HESHEX B
1 eS| 806 87.2% 1 MeH A %£E 140 15.2%
2 MEKX 35 3.8% 2 MK ZIBE LD eS| 63 6.8%
3 *E 26 2.8% 3 BHRKFE xE 53 5.7%
4 | RXFT 15 1.6% 4 MERALER eS| 51 5.5%
5 B= 12 1.3% 5 RYZXRIEKRF ES= 48 5.2%
6 =E 11 1.2% 6 SEERZFHARM %E 38 4.1%
7 EE 9 1.0% 7 THRIERIIA S ES= 36 3.9%
8 F 8 0.9% 7 BE A %£E 36 3.9%
9 Wt 8 0.9% 9 PIDAPNED-2 Z R4 %HE 31 3.4%
10 SP.N 6 0.6% 10 BEBARF %£E 30 3.2%
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1.3 ERamiE

BEE S WALFAER, RIFENE B FRMNE
A, SERYNBERHEINE, SRTENMSETLFR
BAHENEARKEZ W, S EMEFEKZ
BHFERAERNBREDEZ— THERRES
AofR (R T R EBUF X REE S ASRML, IR
RN AR T EINBEREE—, AN
M ETHERNET AR LT B KRESE, &
] A £ A TR E IR AR A BUR A H B FSC
TR ARRIE R

¥ #B B % 9 # ( Data envelopment analysis,
DEA ) ik JLERBRMIRE R ITFMIER R &R ITH
Fiik, 35 ML X2 R BEERE ST

ETHIREAESITENIRRE S EIRBE TN

TEFRE, HPNBARZ M DEA TN TERIER
/5 DEA %%/ ( Non-radial DEA models ) , 7EiX&tE#s
A, Metafrontier 47485 . Malmquist J8£050 47 .

Slacks M FEHEE & IR ML RAR TN N B
ZHREATE

MARERZESH (R 56) , 35 BiXLEX
h, FESEMNEXE 208, HERXH—F
F(571%) , HRE2XE (MB) . HR(9E) .
HE(68). I (58) . BAFT (28F) .
mingEx. 8. PE&RE. KENGEEHEFHE57
HEFR,

#56 “MRSREEMEFITNHEEEEIINE HRINAPZOIECH Top ~HER / XA

He EXR/MEX &%LigX EEfi He& GlE: EXR &g EEfi
1 th 20 57.1% 1 BRAEMRKE H 10 25.7%
2 ESE 1 31.4% 2 WEATT L KF ESE 10 20.0%
3 SFN 9 25.7% 3 &8 1 R T BE 7 17.1%
4 HE 6 17.1% 3 LA HE 6 17.1%
5 N 5 14.3% 5 g E LK F N 5 14.3%
6 | BAFT 2 5.7% 6 STAMAEKRFE a2 4 11.4%
7 mEXx 1 2.9% 7 JEREBTRE & 3 8.6%
7 ZE 1 2.9%

7 HEAE 1 2.9%
7 HE 1 2.9%
7 BET 1 2.9%
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FER 20 B0, BRMEMAKRETTH 2MEE 3B, EMSIEX Top ERF, THE A, Fi.

70K, HEERTopAUNE 1 &, STEMEAY  RE. BHF. BE. RAHTAEE

RULRET AR, S84 A S B XS

6% 7, MEEM 1 BHLRX, F 10 BXE B Top 10 fAHRT, RENRET
BB Uk (10 B Toshyoki Suoyoshi 1 TIVIARE, HRREIIAR. FRMSMEAL.
B ) . TEAKO EmLwh TEg  UREIAE STEMEAY. SERER. @I%
SHPRFRS, HELH 6 BRXULHRALHA 0T EHFEARE, RRBNAFMN 38 @i

WXHMEREE, HEF-NEXENTEATY L
RF¥, #HNHESIRX Top 10 HIEHTIHENER B A
BB RARTR. FROBRZIKRE. BENCH

%, FNK 5 Bt AR H ALK E L K TUERAY,
X =Pl BIAFAESE 3-5 17 (£ 56) o

M58 XA Top 10 ER /X FET R, FEIY RF. BRFHORRAALRFMNPEGENERRAF
303 Wi XA BB E, AEFPESIEXH 45%. (&57),

EXEMPESZD I 99 B 74 Bies RT3

*57 “HESREMFRITNHEEEEIITE MRINAPESHEICH Top ~HER / HXFHHE

ga Go mSiex wel | s B REl s b
1 H 303 45.0% 1 BEIIXF H 38 5.6%
2 x£E 99 14.7% 2 WMEmFT W KE xE 37 5.5%
3 | FERE 74 11.0% 3 BRIMEMRKRE t 30 4.5%
4 BA 46 6.8% 4 B8 R RFT SN 28 4.2%
5 FE8 39 5.8% 5 JEFRETKRE H 26 3.9%
6 KE 35 5.2% 6 P EZIN= a2 22 3.3%
7 [ispZ32 33 4.9% 7 P ER R a3 19 2.8%
8 &E 32 4.7% 8 E TR hE 19 2.8%
9 | BAFIT 31 4.6% 9 mRE A 2 19 2.8%
10 =E 24 3.6% 10 FERFERAKE i 18 2.7%

10 CrERE L3 18 2.7%
10 PR AN %2 18 2.7%
10 RRKF TEEE 18 2.7%
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B, TTIUIB )

\Ai%E?E$ﬁﬁ§¢mm» 5| SR HEFE R T3 iR N
EF 2 EEIER—RASIEM: F 2RI DR SO A7

5| AR XAt S TE MR, Bk, BIRELRE
BIZDIE XM XASHARSHE B, B XRNERLRIAMRE, Na00H
RIBERSIVER. ABRBMEERSIEXEHRRANERNITARESIAE.

R EE SIZE N EMEURMILE, RAXERTRERE

. BEX > R a] B RS ERNEAE, BrEREREENARES

ﬂT%ETH@%Efﬁﬁﬁm%ﬁ Gt E R AR SUE B SE 2 MR LB RS 5. HEEHE
1 ZF087 3 BEIRDAE, THAKEREFERERR F HWEMEHRIATEBEREKTE; ik 6 BE 10 M
MRDREER, THUEREENRESH,



2. AE BRI
21 AERETHTERED

ERDESIE T E, EEE 152 MEEEHE R
MAEBEZ O XL ( BASIGEZIE85% ) , &
80% A9 (145 /) BB BIMIEE 200 XEHEB
%R 3%, £360% 9 (106 1) RIBALT 1 &
MNX=AAEE, XEMVEERETHMSE (X
58, E 11, E12),

HEBEBWEEZ R XN FIEES 68
(EIL40% ), DFEEM 0D, HEE=. FH,
FEMAET 3 BEIMANEEA 58N (433%) , DF
HER 68 (37.8%) (F*58, BI11), BEFEE

58, E12) .

BIMEERSE X6 ERIAAE, FE 6D
EROMESIEXEIMEE 0% UL, HE#HEE
100%, FRI\XLERIAEMIEMEENRINEK
o ZEBMEEMESILXEHRR 3 MENE A 164
(B 90% ) , HERE 1 NEDEAET 1154 (&
I 65% ) o FEBIEERKSIREXNENFESE 177
A, 5 98%, HEBIMIMEE S XEHBR 3 M
BVEA 100D (£956% ) , HE®RE 1 MIBEA 52 1
(#E30% ), NER=AAEE, PEBBHEE,

%1 BIEAENEEC 30 4, T T REM 14
NRESNA BERN M ATEEN8 A (X

REEZ, BERTRINEERRES (£59,
11, 12) 6

#* 58 BIEERLIEXHIRTASIE 6 BRI

55 #1148 B3 &
BIVAEL 2t T | RTEEL EL A5 S | BUEE EL A5 S
ESE 152 84.4% 10 106 58.9% 10 145 80.6% 10
HE 68 37.8% 10 30 16.7% 8 59 32.8% 9
EE 90 50.0% 10 14 7.8% 5 68 37.8% 10
EE 66 36.7% 10 1 6.1% 5 39 21.7% 9
EE 57 31.7% 10 8 4.4% 5 26 14.4% 8
SP. 40 22.2% 10 1 6.1% 6 26 14.4% 7

#*59 BHEEMRSIEXHENEEESIME 6 ERM

55 #£14 Al 3 &
BIAEL EL 151 T | AUEEK Et 151 T | AR ELf51 U
eSS 177 98.3% 10 115 63.9% 10 164 91.1% 10
B=E 171 95.0% 10 2 1.1% 2 72 40.0% 10
=E 171 95.0% 10 1 0.6% 1 55 30.6% 10
EE 159 88.3% 10 1 0.6% 1 20 11.1%
HA 163 90.6% 10 5 2.8% 4 19 10.6% 5
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90% ‘ 90% ‘ ‘
80% ‘ 80%
& XE
70% 70%
® FE
60% . 60%
A EE
50% 50% ~
- #EE
40% A 40% ‘
30% — 30% X }jE—
20% — 20% ' ® HAR
10% X X 10% *
0 0% -=
e 3L M5B tZIE X M5B
RRMNG.
R ETE 2016 fEH9 100 N HEBIEF] 80 NI YBIRINIE 40% FHBITEESROEXNE, FEHF=9>—

ARIEBINEE RO SCEHERRT 3, LN 17% MANARSIE 1, EBMIEEESIRXITE, TE 100% Rt T X
LERARIFNEDE, FEFBEU EMNIDATBIEERSIEXEBH#NG 3 8, EREI=0Z—8EDE, TH 1%

TEAASIGENASXEERRA, SRERSFHI BAESIOETE, TEEEEHEE, BTHEZ,

BRHSRIMMN RS A REES

22 AEEHANREMARERE

XFEE 6 MER 10 MBS ENE D, o INBR
ZENRETNE, EEAESNNHEET 80% UL
EDE, RAEUFSMEIRIZGEMEE. TENR
ST RZEOERLD, BHIL60% M 70% BIFLE,

FE. #ZE. EEMAEIEEEERET 50%
X EATEDAHNE 3N TN 4T3, BAE
ZIERLESH S EEERK, HAABEERREXE
BT 35% (3% 60, B 13, E14),

BRATESHEMILINEBEEXEBE 50% X £
UKD, BHREE 3N (B, TENM
FMITRFIE ., CESHRRZOERL. EY
FHNFIE ) RIABEXHBE 60%, HAbW
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HABERMAE 40% AT, HPFRXEMREYE
FOHMERELFENESERD, XA 8.3%
F112.9%,

RERNAEZXBI 50% MGUEA 7 M EIEETT
FoDEFMUEHE MBS B2, WEFTE. X
XEMRGYIRFGE .. HIRR LG ESTIRE
BEgE. BREFISHMRL., BYFNHYFR
Ho Hf 5 NMUEFNABEES T 60%, HPZNF
FoDEFEURHEMH SR AT REE 90% KB
hEFBEMESE RO STEAL, REFES
USRI E B SR BIE 60%, FEIAEX—fEir LEE
WM —%F. NBEAENTELSREHEL, FEM 10
PMOBHEEESENERE (B 13, B14),



EEBSXRBE 50% NAEaERY. EYF
MNP FGUR. HERB LUK, RXFMKAEYE S
SEHMYEFRHRF 4 MO, EEAE 3 NRHEK
NEMREYIRFL G M IRF S GUF ) IR
BERBIT 50%, HAbGudiah T 40%.

HAZ 3 DGR Y IR 2 G, ERBF TR
. EYEIEY) U HIE F R 30%-35% = [8],
HpB2QENESERR 10 MNP RSN, X
35%,

13 F[E. ZEMEEE 10 MUBHEHIAEEXR 14 fEE. ZEMEARE 10 NMEHNEHIEEER
GETEZER LIRS GRTEZE LIRS
Rk Kk
100.0% 100.0%
B T &% ~ 57
60.0% ~
40,0% V'
5y S 0y i /\.§A e
.09 /@ | Ay —
_ | S/
3 ,’ ﬁr"ﬁr/‘
XX E¥ xX \ Z1 = E¥
w8 £
F b
— ] — ] e— (] == R B 4
£ 60 NETE 10 MERSUHEN LR AEE 2008 TR A
N [E X Al 5 31
Fs S TR AT IA — -
£E | bE | E=E | 2E | EE B
1 R BEYEFREE 10 8 6 6 5 4 3
2 ENFIIER 12 10 2 6 2 4 3
3 HhER A=A 12 12 5 8 8 7 4
4 e RES 31 28 4 17 7 9 7
5 PR 28 26 6 11 10 7 2
6 hZS5HRRZE 32 19 22 6 8 3 9
7 3 A 20 18 8 14 10 10 7
8 RN EFE5RAKYIEZS 12 12 1 8 6 7 4
9 B2 ITENBENTES 13 9 11 5 6 5 1
10 K, DEFRHMMERE 10 10 3 9 4 1 0
=i 180 152 68 90 66 57 40

b
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£ EEBREE RO XEHEA S 1 AT O
MR ST, RIS EHNNER TR
HEH A (F61)

TEME 1 BBERNATRE, & 8 NIEHE
FHREBTNESE S XEE 1 BREDE, (XEEFEH
BRI S GUSAR R A IR ZFR 2 M. 8
NMEF, F1ENBERERSHNERE. TENR
FHMTRFHH, K 53.8%, HAXEAFMMRRZ
i ( 37.5% ) IR . 1EY SR FE TR (20% ) -

RE. EFEMZEZES 1 BEBEE S MUE. 34
ERFENESN 4 MU RREZR. EMRE
YU UFESHRMN QY EET . REE
5 MR AESHMIEMNFE, BEMEXENES
MEAR R X F R EM IR LG

AAE 6 MUEASE 1 RENE, DA2RL.
B F MY FLIE . ESMIMER LG, IR
PP WREST . LTS E LT

*61 NEE 10 M ERGUERBIIEE LIRS 1 BIRTEH

ERATAH
Fs it U RTIE
EE E =E == EE SN
1 wRA . EYFMENYF 10 5 2 1
2 ESTIIRERZ 12 6 1 2 1
3 HhERFL A 12 10 1
4 Il PR B= 2 31 23 2 5 1 3 3
5 EYRIE 28 20 3 2 1 1
6 FE SRR 32 12 12 4 4 1 3
7 P 20 11 2 1 4 2 2
8 AXFEESXREYES 12 10 1 1
9 BFOTENRENIRES 13 7
10 ZiFxF, DEFRAEMGSRE 10 9 1
it 180 106 30 14 11 8 1
SEMNG.

SEBXHMS ERRK, AUABERAE 10 M
HhmomxANE, BB EXRES, E8 1M
BHRIEEERIAT 80% ML, EEEBNEER
DIRXEHRE 1 BDATE 9 MREE RN, RE
e HERSEN T REREEENH.

REEGARENEMEXEIEFRMU, 8%
BERAE 0 NFHN D AR KRG BRI E, R2
ERERFE5XEMEL, RENFABER/NT —E,
7 ADPERNIDEE ERBIE 50%.

5%EMAL, PENIEBEEXMIL—%, T
NEBMAEZE RO XHIBHEETE 10 DGR 01
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FEAYE, PEESE. HENRFNIEZN
. wFE SRR, EYFMHY LR
HEEE T #B1d 60% MEE, MAXZMREYE
FOFHMNEREZQHESERD, (XK 8.3% M
12.9%,

HEMNE 1 BBEEXRBYRE, XRATEE, &
8 NI ERE Hh EBIESR R B 1 BT,
{RERFE 2 N ERB SRR CE MR GH IR
S, 8 MUHF, F1 BNBEEXERSNEEE.
ITENMBIZMTRZTE, 4 53.8%, HREMHFEM
MRIBIZGUE (37.5% ) fiR L. EYZMHYZER
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3. AESFR TR

BIE—T 24 7 NEE 180 NEAR B A FRILF
E1ONFHMAEBEE, X—HRAENAXEN
RIMFMDDT. BTEEEESIGEMBESIGUE
2 MEREEE T 60% M EAIRTA, B 10 M

34 Rk, EMEMHYF

R B F MM FG, B 10 MARENR,
RAEFNEDENLE, PEE 6 NEDERBEIMEEZRD
WXNE, HFEEPH “EYERRENE” 1 “F
BEEMNFAENNEFERGRESE 21 RS
F18, ADNIAKEB 238, AR, EYFEF
MFIHMFCASINERINBE R, E. Z=H, ¥
HiEXE, ARUASIGUEL, REME 3 BHIEIAE

TRABRAE, GELNRE. FLESTHRI
MAEXEE#HTHR, MILERMERM S MER
R L,

5xE#HRE, &2 6 rE, REF 1 ZNBESSE
EfFAEEE,

SEMPENEASINETZEHANERER
B XEMPEEASIGELMTH 3 RHIBDEEUAE]
8FNT7 A, HpiziEtr LXEAE 6 MRIAEREE 12,
MR ERE 3 M EENESE 1.

F62 Rl EYFMIFR 6 ERMN

o SI4RATIA
A% HE

BES|MATEE

XE | 7E | XE | #E | ZEB | BF | XE | ®E | ®X@ | ®E | ZE | BF
55 | 8 6 6 5 4 3 10 10 10 9 10 10
10 |®1%/| 5 2 1 6 3 1
23% | 1 4 3 1 1 1 2 4 2 1 2

3.2 £FMIRERF

ASFMTEN 2P BB 12 D EE. BR3E
E5h, ZEMRASIGERARE, %5 DEAHA
Al 3. FEMBARASIANIIEHRD, BRFE

#ES|IGE 2 MERLERE 1 B

SBAML, hEAELSMAERNZGUREE RN
%, RWAEPELAAYRE LR 2-3 BRAIRIH.

B “TEMARYESESRE” Hainh, BAM “18
RIZERRENT W RSB RERDAS | TSR E
63 HESFIERE 6 BRI
I 5| 4RRTiA EIES|4MAETE
RIGHE | HE' — — - - - — - -
£E | 7E | ZE | & EE | BA | £E | RE | £E | #E | #E | B
25 10 2 6 2 4 3 12 12 12 12 12 12
12 |%£1%&| 6 1 2 1 9 1 1 1
23% | 4 1 3 1 2 2 2 5 3 3
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3.3 Mkl

HOER R A GUH BLEE 12 DR BRSIGURRE,
ERAFHESE. & & & A B, P BE#E
RO RALT HE, PERE “SRAFHRA

FRAAKRBERZBNAR" WE 2 MEHR LT
%1,

T EAEIZ U R B TR A 5 HAt 5 EARLE,
BERERXREEGTE, PESEEMEEZEARX,
UK 6 MET3 |, BRE 1 IENEESISUET®E
HESE 1 8o

F*64 MIKBEF 6 BRI

- SI4mAT A E
AIAH| HER

xE | PE | ®E | #E | ZE

BESIMATAH

]
HA | 2B | #E | ®E | #E | Z8 | BFK

=5 12 5 8 8 7 4 12 11 12 11 11 11
12 F1% 10 1 10 1 1
2-3 % 2 1 8 o) 3 1 2 5) 6 6
34 IKEF
I P B S 4T 04 10 NS RTSRFD 21 NHLHT B, FRERAEELNSSHS ., BAEER

B, ZMEERNRAEARE, RE. EEMZEE
EIZTB A R, SIMETE, RE. BEFM
SEENRSET 7. TMIONENE, REAMERS,
EE. BEFEES IR 144 6 M7 4NF13 &,
KERE—%,

TEMEAREZIETES Hth 4 E4ELL, TE
&5 44 808, ZEDTHEMAE, BRPEER
T893 MRIAIERAT 3 &, B REAEDIEIERLE

HAORMABATHE, ES5HM 4 BOHLELN.

ERESIGETHE, XEE 281 AEEHEE 18,
Hith 3MEENIE 2-3 B, REMEERESTREN
2-3 %, FEAEZVEBBRATEEMAAER, 2RE 2-3
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