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Processing images using deep neural networks

Abstract
US9715642B2

Methods, sy arvd app including computer prog: encoded on computor storage United Siates

media, for image processing using deep newnal networks, One of the methods includes recelving

data chacacterizing an input image; processing the data characterizing the input image using a deep

neural 1k 10 g an alternative repr ion of the input Image, whersin the deep neural g Download PDF @ Find $rioe Art

twotk comp a plurality of subnetworks, wherein the subnetworks are arranged in a sequence

from lowest 10 highest, and wheeein peocessing the data characterizing the nput image using the Inventor; Christian Szogedy, Vincant 0. Vanhoucks

deep neural network comptises processing the data theough cach of the subnetworks in the aL

sequence; and processing the aiternative reprasentation of the input image through a1 output layer Conein Asignue : Gaoy

10 generate an output from the input image.
Worldwide applications

Images {(4) 2015 WOUSCNEP 2017 USUS 2018 US

e ¢ Tk i - Application US14/833,452 everts @
a7 ‘}::i - A S 20140829 « Priotity to US201 4620430659
2 B e e 1 )
\\ \'\;};, < 201508-28 + Application filed by Gaogle LLC
g e 2016-03-03 + Publication of US20160063359A1

2017.07-25 « Publication of USS71564262

Classifications

2017:07-25 + Apphcation granted

GOSKI/E6 Mothods or aTangerments f0r recogrition using elecironic means using 2019-07-08 - Applcation status is Active
slenut P of cormelations of the image signats with o plurality of referances, 2035-11-25 = AdjUst00 expiation
9. matrix reforencos adfustable by an adaptive method, e.g. Jearing
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Methods and apparatus for reinforcement learning

Abstract
US20150100530A1
We describe 3 method of reinforcement learning for 2 subject system having multiple states and United States
actions to mave from one state to the next. Tralning data is @ ted by operating on the sy
with & succession of actions and usad 1o train & second newral network. Target values foe training
the second neural network 12 Garived from 3 frst neural network which is generated by copying [ Dowriosd PDE [ Find Prior An

weights of the second neursl network at intervals.

Inventor: Volodymyr Mt Koray Kavukcoogiu

Images (11) Current Assignee : L0000 T

Worldwide applications
2013 US 2014 EPWOCN 2017 US

Application US14/097,262 events ©

2013-10-08 « Prionty 1o US201361888247P
2013-12.05 « Application filed by Google LLC
2015:04-09 « Publcation of US20150100530A1

Classifications

GOANZ0/05 Maching learning 2017-06-13 = Appleation granted
2017-06-13 « Publication of USS67525882
2019-07-08 + Application status is Active
2035-07-31 + Adusted expéation
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7F 1996 4 AT&T #5700, CNN LR]gibli 2] 7 412/ NCR A&, X4 E1E
JiE] AT&T B Yann LeCun ETGiE#HAT AT : “Hi NCR FEGEFM L
WL IER], ENBNFIE G N B R 2 4.

SR, RSN A R 5 b,
& Further to (2), about the doubt that a new company based on machine learning has to face:

It's not just from investment. If you're selling into a large enterprise, they won't let you just deny liability if it turns out
that your software infringes on third-party IP (both copyright and patents). Typically they want you take out some
liability insurance policy to cover that.

If.Googie's holding patents that cover your technology, no insurance company is going to take you on. It's also possible
that we'll get to a point where there are so many unclear patents that just doing due diligence on your tech will exceed
the likely value of the deal you're trying to close.

Ultimately I hope that researchers who are at Google or thinking of joining will think twice. Until now the perception has
been that there's not really much difference between being a public researcher and being a private one at Google etc.
Google have been publishing freely, so the game's been the same.

That really seems different now.

Share Report Save

%79 syllogism 1] Reddit W A& PFIRFR, Fe T L& 2 AL 2 =], &R L6 2T
T BRI :

i LA

B T RSS2 B, LSS T Rt D YR . W AR AR A O AL 7
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A B il 1 5 5 A B (A
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WA thuszar thik— 2R 1 X k2 =] 520 -

4 Further to this point, this makes building startups with hard technical machine learning component even harder. At
least initially a large part of a company's value is the talent and the proprietary intellectual property they develop or can
develop. If the big firms build a patent minefield in the area, the early valuations of these companies is less defendable,
and they may also have less gunpower in negotiations with potential acquirers (for example Google themselves).

This effect is on top of the competition for talent (it's almost impossibie for a startup to compete in this space with
Google/FB), and the very aggressive early acquisition/acquihire strategy of the big companies.

Someone pointed out that what we observe today with machine learning may be parallel to what happened to the
semiconductor industry, where a few large and established players pretty much monopolised talent and research in the
space. gl
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thatguydr 54 pomits < 9 houts ago
Like with dropout, everyone is annoyed and or fretful.

You cannot patent algorithms. You can only patent the process of implementing that algorithm in a
machine.

Google attempts to get around this with word usage like lines 0016-0023, but it's extremely unlikely a court would
uphold the patent if a lawsuit occurred. Read other patents of software and you will clearly see the sections in
which the algorithm is placed into a computer and then used for some specific industrial purpose. This doesn't
contain those sections.

1 would jove to see a patent lawyer's take on this or an example of a patented algorithm with no usage having
been upheld in court, Everything else here is noise, g &
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funding to use Google’s quicksort or Amazon'’s bucketsort. s

Paullusk 56 points - 8 hours ago

Paper written in 2030: the sorting method used was Bogosort, because our university does not have the proper
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HF 2030 FEMIE: R TTEER Bogosort, KN AR FH A J )
quicksort 23 W7 53 ] bucketsort.
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4 [suspect Googie won't be too upset if it is ruled that techniques like this can't be patented.

The only worst case scenario for Goagle is if this is indeed patentable, and a patent troll got the patent first,
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$ yeah "poisoning the well or whatever the call it is a big thing in patent law. once a patent is denied to

someone, that counts as prior art and that thing is no longer patentable by anyone,
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T EEALEN BT 30, 207 38 HEE TR U R Bl AR B S i
FE, AFCE AR e S R 18] O BE R I, SR Al MO T R Rl ied .
T/ NN T o B, 7 58— AN 58 03 R 1 AR IE A ASTRI R SR 5 75
i, HIXFFP 7 LR FN )X —TEE 1 5RO AR vl f L& AH BP JE 1,
UNARAE Ty 58 T R SR S b R E ST OR R, T TR S B 3N
K H Y, PR IZ S T, BV BOREAT 4 R BE AL S AN % Sl P A SR 3l 5 5
BATE A AR R R

W BRI DA Y, IEEIER R IR, TR B IE e A R R AL
BRFFAE B AR T BAE R W Il R, BB TR WE R A EART %, X
WG A2 T B Al A W AT, BB, o IEMHEAT Hr i . GG VPP B JE Al A
Rbs. (EZRARRURLHREEMICAHEL & X AR
D
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[ R #ix]

1L.10 [£R])] ZETHEHEEEBFREERRRBEEIAE LTRSS K (RAK
/8] :2019-7-9)
SMRFEIRNEVEENE—ENAEBREBRRBEFENE  BLH

TREFRMAFNEEANEFERSMHERFSETAN 2EH, 1t
RARFRERE—FAIRAERBEARERNEN , URIEESHRAR
EBRMIERB D —ERIAE , (B T FIRGERRHIX— Lk = FhY
IFIAERER  UREHRFIEAREE 910 RETE—KRE.

BAVAALTRTERNEM ERESHEER ( SEP, Standard
Essential Patent ) X—#5x& , (BEIHEFAFHABR , TLUAER ,
REBIFRKIENIZEZR AT ZEASHIRIFEE , MAETESR
EAERENTELEEF,

BT, £2F5 NN, A—EEREMS | LPETHAARAE
WETHRBENRELAIEEEEFIESHEMNE. EEFEE
AN G RFEHMUHITERIT .

ERTEERNEFRS)9 ZL02139508.X , BFRA—FF LB 1
MR ELERANBEREBENITE , HE WAPIL ( Wireless
LAN Authentication and Privacy Infrastructure , FoZ:/5 1k £ 51
MIREZ RN ) WA —HiREBEEF,
ZENZRIAHESEERABIANEB BAVIRIZNFZERDT

t

il

=
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—METERENMENEERSBEARMBEFRSEEENGZE  BISEET  ENMELD

EQRNTEE :

TR— Ba&im MT ERBa1%im MT BIEBRETEEANR AP RHENAIEEK ;
TR, BEEAR AP BBHKiE MTIEBSL&EANR AP IEB R T IANERS S
AS IRHIUEFRIAUEEXK ;
TEB= , INIERSEE AS WELEANR AP LIKRBNZIR MT BUIERHEITIAL ;
SBIY , INIERSSE: AS B TT&IEAR AP BUIAESER ARG BNZim MT B9IA
IFERBIHERINEMMNAETEEANS AP, IITERA ; &Bs%im MTIAER
BT , BEEANR AP IEEBNZiIE MT A ;
$£BR , TEREANE AP BE&EANS AP IERBINEER AR BRI MT IERIALE
SERBEIEN AL IR BIEB &G MT ;
BN BahRim MT JEKEIRITEEANR AP IERBINEEREITHMT | Eo5%E
AR APINEBEY , FITEERL ) &N, BERim MT EBERELLENR AP
TELt , Bo&in MT 5SLEEANR AP ZERENNEIRETA , WA FFRHTE
=8

AILAEE  ZNFEKICHRRA G RERLL R EEMIEAT £
RFENER RS2 | EESRERNRIR MT, BEENR AP KIA
IEiRSS 88 AS =B ZEIAMTINE. NSTRAEMS  XIERRHER
HB S WA T,

EEFXHPERRIPFEIRA S RICHEIFEFTENERT B
RAREEHBIEFZENFNG  RUAEEBERESILRBH, BEER

2 46 itk 84 1



ZNEMAEIRERNLEZ T , NZFHRYEIR S —HIAENRIER
FEEA UK.

HHNE  TAERRAICFEEREEESEREN , B R
WIEENTRER T THNUFERPICHIIZEBRAFTIE  WEAT
FRBIRIFSEE.

FEERR ARREERN LAERHLE WAP URRREDEE
M, XREERALEZESREERNRIR, TEEANRMIALRS S
RIBEREARHE , MERRE ( BFEERBRE ) TEFABNKiRHIH
EE. MRMNXANERER  EERNAR , REFIENBEmNEE
S LA TR P RBNEIRHRAFILE XAAFEEBSRN.

—HHARPE—IURE AR EERREHIENBNEIRAT
S AREEEESRVNERENGD T (ENEEE)  RE
R AEZEENT., BR , EXPRIINIEESHEXS—FFIRAIYIE
MOEAETL. IEREBRIAA , AFF , BENABFRERRIEMSE
FEASRREM B TRBLESETH | B , B AFEE—THAES
Bl dl 2T A ARNLRITA , S MTAAFKBDELESEEF
HYTBHZ .

EFT ERAE , JLUAA , TIEEBHNRinHiEmeEAR. £k
BRARGIEREAF. MRS =HIEREAF |, BRMETHAIRE T

BILELSETR.
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A, —EHHNZHERERA S — T RERAT REHNERIT
2. BT WAPLIIXE TR S&ERNRUINE , FINIREHALNINF
WEJEHIT WAPLIUIR. —FiZREEREEMESHITEFIY
#1777 WAPLUR , AtRSEMIEFIAZE. BATLUAE  E0F
RitHARSERQUNE  RERSITITEMIE T IPREFRA
HE, NI LUARRBEH ERIF RN mASEPRE RIS
fETSRERN , RILT AREBRITEETFN.

BARATBREERE T ZHAR , BERONFARKEDTEEE
"HREW . A, FAEBRER  EFBANNXRERET AEFNE
BMRHT — P BT MR  ERETHHBEHRIIE , MFER
BEZMMNERATRERERNENAEREHITHE.

ELEARPEEHF  ERATHEHREALDEF ENERIN T =1
PITER , SHRE LR RTERYERB AT AT B TER
INEATMERITH , XERMKT TAERBOAERIEE.

BR  MREHBXHESHR  BERERARS ETEMER
IR T , NNB—HRITEANAERTEE , HEERIITRIEN
FIAF , EROAESHENEZ —LE , NIEEFNANNZERES
ERIRIF.

ET ERASETFIRALE  EF A, LT AAHITE

i
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—METERENMENEERSBEARMBEFRSEEENGZE  BISEET  ENMELD

EQRNTEE :

TEB— , BB MT BB Ris MTIEBRELLEAR AP BEHENANEBXK ;

Hep  TEEAR AP BBHRim MTIEBSTEHEANR AP IEBREINERS R AS

REIEFINEBEXR , INERS 2R AS WELEANR AP LIRBHEIR MT fOIEHHIT

INIE |, INEBRSS 28 AS B TR R AP BIAEE R AR EXN B a1 Lin MT BIAIE

SEERBITIER I ZLTT&iEANS AP, EBmIKRIEE MTINEET , T&iEAS

AP BRLEANR AP IEFINEERURBHNZ G MT IEFHINEERBIEENIAILER

ROR[E4E# N 2&0m MT , ERsh&inm MTINERBID | THIEANR AP B4 LR

MT N ;

\

LR, Boim MT JERNFINTLEANR AP IEBINEERETHIM | EXLEE

AR APINEEY , fUTER= | &l , Bl MT BRERETLEANR AP ;

TER= , Bah&im MT SEEEANR AP ZEENNETRETRK W FRHTE

—HEEZRENENLELLBARGBEZBENGZ  BHEET  BAMELD

EEENTEE
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TEB— , THEANR AP BUCREBHNZIR MT BIBa1%Im MT BB , EB%iR
MT IEBETLEANR AP IEBAENIERS s AS REIEHIAESX ; &, WAL
fRS58% AS JITLLIEANR AP LIRBaIR I MT IEBHITIAE , INERSSSF AS 1533
TR AP RRANES RGN B & im MT BINEERBITIEBIAERA & 45
TR AP, ITERT | %1%k MTINERBEY , TEEANR AP BB

s MT 8N ;

TBT , TEEAR AP BEEEANS AP IEFHINEERURBHE R MT IEFBIAUE
ZRBIENANERROREIEBNZER MT ; B, BaiRinm MT KRR oL
AR AP IERINEERBTHMT  EXLEEANR AP INLEBE |, Biiin MT 5X%
BAR AP ZENENMEIRETTA , W FRETERE ) &l , BahKis MT 848

BREXLENR AP,

—MXERENBENIERLBEARBGBEFREEENGZE  BISIEET | ENMEL

EEENTEE

£B,— , INERS =R AS BUCRBERLEANR AP BIBHRIR MTIEBESLTEENR

\|

APIER |, SWALIEANR AP LIRBNREm MT IEBHITINE ; HEb , BaRig MT

Ba%inm MT FRERRIETLEAR AP REHENNEBXK ;

LB, INERSEE AS BXEEEAN S AP BOIAEER AR BN BIILLR MT 89IA

\|

IFERBIIMERIMEMN R ETEIENR AP ; Hb |, 581K E MTIAMEET |, T
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RS AP BREENA AP EHNEERURBHZR MTIEHALERBE
NAEMRLREARBH L MT , Bai MT SRKEINTERA R AP EBIAE
ERBTHN  BREENR AP NEEY , BHHEAR MT SHLRAN S AP ZEH
BNMNESERR , WHFHATEE , BN BaLiE MT EEERERELENS
AP ; EBHLE MTINERIEN , TLEAR AP EEBHLIE MT A,

JLAEE , =FBYNFZERD BIMBENLIR MT, TLBEAR
AP RIMIERRSS 28 AS AENR—XASTEHT 7L  XHEERG
MRNAER , TLHTERRIDAE , EEDIINER SR, T
LR RRIMIERR S5 22 ISR ARNITA.

SR, FEIBWE , ERRHONA—TMEERE , (At
BRXFRE  ENABEBRAI TR BT LSEHE, SEE
AR LUEREARPFEAN LR SREFNFERE=IHATERNTE
& EETERE.

B DEASHEIMERSEG EZRENNRNBOUEFE—
¥E , TLIRREESHERNENNNEINRERNE. LNEE
ENBURFEN BN BHRBE LREENRFRINES | AL

BEEEAIRI.
(XM xR

1 11 L&) srSedlbils fr B Rxr M@K (RARR T :2019-7-11)

RERARDHEFRUPHESEREZ( LB )BRAR( THRRBESELT)
NESZNBRUBERRS (£ ) BRLAF( THLELBESNLR ) EHAW
MR EPEMRBARSNEE AR LBEZNARNILAXELEH
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BENELAT ( THERESNAT ) T 2017 F 4 BEXEAHFRK %R
RN FRES HA T RERRBRUFERERELT ( TH SCL AT )
MERBIFL , WREREHES , B1E SCL ATBI Y S T LR
ATEEESHADSMEILS TR (MOCVD ) ERIBEARER 1 S HF
RE , BETHPRESHLT MOCVD RERITHBEERE , HEIER
%f B PHESKLTT 2017 £7 FEFENEREBRARER (T
HERER ) BFLELSNATARRBR LY SMANREE (THS
Z1201220056049.5 ) SRAFEERIRN , R LZ7T. AT , EERMAFRA
FEREFERS( THRTAEFERS ) FHERTHESALTSRER
RERNFERERETA KHEFIOTOGS DU AR RAR R E TR
WAL, RELIHAT, FHESALAT, SGL ATRAT 2018 £ 2 A 9

BEMAKEKMNE KL= F 2B MEERETH,

PRS2

BREEANSHRNERS  EEECHENRETEALTLANEEM ,

ERRL , REFEHEFARTH A ZEBFIRFRNARZE T RAKZE.

BTH® CRAEFIEREESR  NTRINERRS , B LEETENT
FIRBHRAREEHEXE. BARLFF, REFEALEF , SHEFRED N XZ
RE, ZAMiRE, BRIRE. BENRESF  HPERRFJEBESTIZNFE ,

X7 RYEBESMEINR (PVD) . {LESHEIR (CVD ) MEFEIIR (ALD )
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%M, MOCVD BEE TILFESMEIR (CVD ) ig% , XMigEATHERABRE
HELEE. Y. EYSEEZ/TENER MAMERRHRAELEW, ¥
LE9E0 LED T8 5 K% X H MOCVD ®&E 47, MOCVD ig&IEFREBERIR

AR, BRIEZ L2 CHRETZN 20%EH,

£ MOCVD RZ ¥ , RE4ZNLAFAERHAFALNEARKE , EEX
BROUOBAR  AFETZRBEFNHEENEER L, PHFSELXANRHED
FRBEFENER2SE , BTEOTEANELR , EZRNE™ MOCVD &%
[EFNAEE  EFREXT 1200 ZHEFBE RS K% MOCVD REZRY
TRES 100 £

Bel FHFESULAEXELZNLTERNEEREEENFHR MOCVD

REEFE,

2017 % 4 § EE&SHATREEDORXH I ERREERBIRFY
512 SGL ANEFHE S AL DU EN LA AR BRNR TN, ZHLSH
ARFERET SAREER  SHERERAHENES | Rk SOL AT

B R AL R &R E AR, REHAHEE MOCVD RENZ LA

o

XE4EZBLANIFAERNRREER S TEKXNPHFSFELTH

R ERNE , E2XNERAZ T LED g i ™ Ef0E,
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ERERT  PHFSELRRINT REEk. 2017 £7 A, Fi¥S4&
rAEAEESRER LBEZRNQARLECESEIREE (TS
Z1.201220056049.5 ) SRAFMBERN , KW L{Zt. B , FHFSERFE
REESHEAKES B LBESNQRARA, HE, MEAE=SHERF
HHERLPFHFESUL T TN KRB AR M.

LBESNARENRRENEFERXREHNMLESMEINIREE" (%

FB : ZL201220056049.5 ) # & FIRMEME L& R,

FoRORTE & B F1 42

“fLBSFRIIREE” (€ FIS : ZL201220056049.5 ) I EFINREH MR

THHLARARGHREEKIHREERE , AMZ RS KE.

ZENSR—MEESHEINREE P 2SI RRMRT3E  FEY

—ECZANBERNESRERSERMED ; ANERE - IRASEHEESH

¥, ATEhILhERm MR R ERNEE,

EOBHEARD  —ENEERAARETIRTBEEERE  EREBXKAREER
W, XMATREBRIAENEZHNERTEES  HEEERAIEF IR
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BESN BEREHFE-LRE , L, NXEBEERNS , HEREHMS

SERATARBKT , MERMFE , #PNEREFER  HARE.

RABREFBEARNELRESRI B P&, XAEFH LR M ITE 2 B R E X
B, DRIEXEE LR REEE,

LBESRANBAERNERANN , ZENTEEFAERIEE,

BEWALFERINS  LBEZNARRHNIERES RS 5 EREEELHH
EMEINER  BEARAGERESENE TS BN TRREIREFERAGS T
THENEAR#S. At , EBEZNRTAERKIRLTNNTEZ ML CEM

YR T RERK AL

KL, BWAT 2017 F£ 11 ARFHFERE , EEINAEREHRF

ERBHEM LEFTRNEN

ZRAWAEEZARICERTNRT ZRERT RAHIN DT ERR
FELEX MEARB RHM PN EZEH. SWAINN , RARERAFIN T RHAGE
BIEARARFT, EF , NRBAHEHNAERD T , BERDS ZHESEHNIAIL
REFFEXAWMICH R4S BFM@ERNERAE ERSZERENEH-ERE

I
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ZENNRESTEZFENE , @ESKT 2017 F 12 AVFEHEE , @R
THHARAMHN LBEZN AR RENETHE Bt EBESNAR®HO,

&, MEAF=SHERFEHERLFHF UL A LTNN KRB AR m.

FEBRXEERESHEESTHNEM L HHT LBEZRLAROIENNG

BRIZDU= Mo

B FEAN T UDRCRRR, B ARZER , 2018 F2 A4, XE
HZBRFE, PHUF¥SMANT, SCL RAHREEREKEKNE , BER=F
ZERNRRIFINERERENE | ARFUEBRAENRRGF , SEFHUES
HRRERESRAN LBEZRAANFIANEELZN L AEXREANR
Xk 77 %4 X SGL AR FiR. FANBRABTHN -7 , RELSZBLF.
RIS AL BN SGL KA R EMNNHE LB 2 BE2KEENMBERERT

I (EERN. ETFRNREMN ) FEBBIFAE ML XEE,

EIAALER FREMNEFEZEARFHNEFTTRNERRETLE 2 H
IRFNBHNEERR 2 — XURFLEZTFENBRIBIRFRELLAD
THWERER  FANtREERNDSD  EHANERTZRESF  NAXTEMN
REESHNARSNeE, SRAMFRFED.
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FERNBRBENAEREA | iEE 1 PEIEREESESRH FERET MR
RIZEMV R IFREBTRANAINERER , BifE 1 WAHENETES
CVD RN KAMLZENEEFENHEE AR EAMF S ARNRBIEMN
PR ERERE | IR 1 LR NELBEELESRF ERREFEEHMLE R
BEEARFEE , AUEFRE-THEAGNIBIREREISR , HEEBREE
MENR D, MRETMMATRAEFL BRNEEFERLNRAEIBEEIESE
WG BERD RF R TR TEMES MR/ NEH LR,
it IEE 1 AT FERE R RN EH 2 ANEXN D) | R aDESAX #%
HRBOEMBN N, MH , FIEFE 1 PIREBEESHEMURSTEE  HE
MERNRAARREEIH L ESERESI MU RFREYE UL

LRBH , AR BELERTMH RENERM.

UEE 6 PIEE R AL B % T BERED SIRIVIMER B T £
B, B IESE 6 Xt T MG NEREINARER MBS H THRNVERE
S0 MIEHE 2 M 4 PERLFFRABE DK Z = FE D H 3D EARBFHE,

SN EE 1 PR RIFRE., IR 2 PR SR, IEE 4 PXE
I RIEYE 6 PR ENRBMNENESEATRNFNESEZHESEHENRELE
EER , ERIFEPEEENFRAERESEMERIRBIHNEERSE
o EAERIERENEZIIRPLANLKEER RENTHZBTER
EEENFEA AUXEREGNEMENRE, MATINESEZHESLEH
HENRETHEREIBNEETREENKDY ERERIHMNEIIES £
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EHEREADREER , EUATANESEHRSEHHTE TEMEHER
BofElt  ERIEET R A HHEEE) SRS EIRSEHHEESNERE R,
( AHRicE HXH )

(B )

[(REF Hfix]
L. 12 [&H UTEMEZIFREFFAERNFE]  CRARR [ :2019-7-11)

(=) RFEAESERATHEES

B XKEBRHNTAEN TN EHESBEREGNHEZNEFEZHNE
#, NiE=Fms , REERIRFNNOFEREERR , 2016 FXENT
MESBERR LFRIIEIK 6.6% ; 2017 FRIELER 15% ; 2018 FHREILLIE
K 15%., TRESBEREHF 40% L LT REAFEER] , 19 30%F RSN

ISR, 29 20% 8 REBEFN. (WE 1AFAR).
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BIBE {ERIRBERY (2013-2018) w iy WA woTait

£ 2013-2015 RN XBFEEZELHNESTBRE

FHRFERERFRE T —TMRERS.
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SPERERA 51N, BETUEY  B=F%  ELNESHTSHA
—ERENEHRIE.

(Z) XFERETRITHIFLAREES

RIEERMANBEFRIES ARER AR (P EIEBRAIR N EERF
KR BEXFIHEIEER , 2015 FLRIERHFTN—FREFNITERERGS , &
R EEREMFTNEEL T HIRFEIPRS, B2 2015 FHRTHKEF =
et | RFEERBEENETFITHREGLITE | R E—ENRER
. M 2016 LG | EREBEHRNERTHREAHNELT BT AR HE
R—ETREM,

MTFHREETHTHESEHANEBRFRESOXNAA | —ERRRSAAER
RN 3%, AFREEENEE  BOABH—NMEE | E8FERk—H
HNEMNTHEHNEEZHESHUNRISFENTHESHEEZHEMN—
ML, IBIBEAD FREFRAS T  #ITHETEL BRREWMRIKRESR
REFTRRERIFEANN 20%, He 2015 FHRIFHK  BASFIHRERMG
A MERE TR , fTUEIERECRK. RFFERN  SFEFOEGES
TEFHNEHZEE MEGNREENSTIAFEMHNFEESE  BRIRERFRER
RLZEhFE BB HIEIES— M. 2014 F 11 BAbRAIRFRUERB R IZEA
& FrENERNITER—REMEHEFEICRINRFER | BRI EAIRF 1Y
ERAFREENENTHREGCBEIAFFEENENRERMY MAXNER
EEARRTT K. Lesh , MAEERAIRFSGAR A BRI ITEREAF ST
LRI, BAEFITREGFERNTOFLRGE TR (SHE 3. B 4.

E5).
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BB — RS | WYL TR ERE S

R SR BFEER

2013 670 2313 >28.97%
2014 609 2742 >22.21%
2015 410 3652 >11.23%
2016 763 4100 >18.61%
2017 760 4216 >18.03%
2018 Y6 4217 b E NS

3 2013-2018 F2EZERMNSHFE—HERITHRELERIT

B — LR | WA EERERES | e
B R WOR B PR EE BIFES

2013 670 2313 >28.97%
2014 609 2742 >22.21%
2015 410 3652 >11.23%
2016 763 4100 >18.61%
2017 760 4216 >18.03%
2018 V8 M-S 4217 EIE Rk

4 ENXZTHESEHERFEGE

gm0 msmmﬁ;sﬁ wsmﬂx# s

2015 1.11:1

2016 592 452 1.31:1

2017 755 380 1.97:1
EHES 220 369 517
REEH 90 194 214
Hfth 0 29 24
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5 2015-2017 St EMIR=ENEREEENTHREMGBR

RIBRIAEIEDT BT EATEBCERMANSEE LAKES | BIEERIFRE
FRIBRT | EBRFFRREFITREAGHREL BN , M ERFRITAIRG
FRUABEERIERIHER , EITHNT TR EIL R ERNTAITEREGE
SEEEE | AEES. BAl, EEAMIRFNEREFITEREGFIIHER
HIBIX 18.8 MNH. BEEANITHNEHNAMRE , BEHLIITBUFARER
MEXEFNENRERINERZBRIP SR,

SESIAEFIT B

(=) REZERTHMAHER L ENHE

1.

i

HoR , GESESERIR

NI RRIR _EIRERRIE ? FAVANBERE B ENEZHHTIRL LSRR  MEE
SINEAZI A ERRIEEFEZEN K., RUTHTHINAFETLIERL
TMEHD TR SESEEEEIR.

RIBILFEFRFAREFRNE X FITEE | 2015 FILNRFREER THITER
INEMY , ERRAENETAE 30% (SE 6. B 7). XANELFIE 2016

F. 2017 FHEEABEH.
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LEREF| 11.9%
TRES ZAFmE 74 8 10.8%
Fhimigit 87 6 6.9%

LA

AR 27%

SRS 2 A
=5 CEEND AR R IPSIEDITRS » (2015) 34% LEXFI

6 2015 FIFHMIRFRERFREENTRITHIFIARMEHER

K | SRR | AREGER | MBSTEERR

EBRE | 75 15 20.0%
EHES AR 133 15 11.3%
ShME 58 7 12.1%

3 BHREH

28%

.
(@]

HgAE:

7 2016 FAFHIRFREREFRENTRITEIFIARMEER

FIUXERBEBAERNTHESEH SETIAHNTZREXENTERR |
B8 T EBANEFNEMTEIRILER , BIRAEIEFNREFIFIAER. MINREE

BXERGDREE  BOEFEMRFRGERNEN TR G RBIAHE | Hiae
FEEEIITEIFIARFMNESENFIAEF AN R RXABEBIEEN
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ZiE. MRUENTINMEFLREB —EREE LLURMNDR B2
— AR F BRI R A B BT AFHF RN EFZGTLUBIT EFE
MR D B FEEN REENEMRER TR AR
ZREENREENEIFIREMGE.

2BIRKE , BIFATRER
RYENTHITENMMEF ARG TERINER THRHNEFTIEFRER
NIEFRNXR  BUEREHLERERF. ERITIMEIEZE , Z3FAR
BB AW E SMABITEIRIATEFERTHERH. MRE (REARERX
THERILENNULERMGNAERE TRRAOBRE (Z) ) B2FHEXM
& , BEFRNIRINTREMBRTITHRREYSY | REFHERRIITEF
REHEBRTRRER  NFRIAABEBTEF , EFfEHENUSRIRR , B
HSHED TR ERUDHCEEFFLER ; MEFNEEHRAY , BFLtEd
REHMAESNEAHTEIREETH , ERNELIBRIIBR.

MR ENTRNAEER , SEATLUEREERBUFIAEFFRE TR
B, ERAWER  NMREEHERUHHER , BEEAILURDERES
MEBUTBORIRRHEE. hATFTEHRNEFRNRSENEFIEEDRE
R PR

3. BEAA , (BEHMHAISERIERRR

WRIEWIT (FEIER) FAE  ARNESHEXRIET  AFATLURAEM
REXGPHRENT TN RERENE BRI KFIETRAIBK
EF. ERLIREFBIBEE—LEIFA  TEFBAXERIRE  HEFE
THNREFHRPUETHEEREF ( BNETESHNEEILRBERTRL
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MBERIBR FARERETEKES TG )  SERESUFAERF
AELEMAILE , RMSELBIERF LLBEEEENFARFF T LRIT | A
BXRIBBAREBALESFE  MASIFADNXMEEREFREEEERA
"MEIZEEEEHS" NERRLE.

R EMNTIIMFIER  BFEATUEEFRFIAFEESINERN T
AEH, AEXMERT  SEABIEEHEEANNRESHRXRBRPIEEF)
THREEREFMRETRIEN., Bt , FRTHEERT—HEEATEF
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