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This chapter uses the term “cloud” as a synonym for other service-based technology models such as everything-as-a-
service (XaaS) and flexible consumption models (FCM).

This chapter uses the term Al as a synonym for “cognitive computing.”

Cloud-based Al development services include “building blocks” such as application programming interfaces (APIs) and
Al development platforms. This chapter uses the terms “cloud-based Al development services,”  “Al development
services,” and “Al development platforms” interchangeably.

The global tech giants include Alphabet (Google), Alibaba, Amazon, Baidu, Facebook, Microsoft, Netflix, and Tencent. These
are not the only companies to benefit from Al, but simply the ones that have had the most success to date in using Al to
improve operations and increase revenue.

Cade Metz, “Alresearchers are making more than $1 million, even at a nonprofit,” New York Times, April 19, 2018.

For example, in 2016, Google unveiled the Tensor Processing Units that operate in the company’ s data centers to
accelerate Al processing. Google recently developed an edge Al processor for use in Internet of Things (IoT) devices. See
James Vincent, “Google unveils tiny new Al chips for on-device machine learning,” Verge, July 26, 2018. For more on the
development of Al chips, see the chapter “Hitting the accelerator: The next generation of machine learning chips” in Paul
Lee, Duncan Stewart, and Cornelia Calugar-Pop, Technology, Media and Telecommunications Predictions 2018, Deloitte,
December 2017. Alibaba is among the Chinese tech giants that are developing their own chips.

Bernard Marr, “The amazing ways Google uses deep learning Al,” Forbes, August 8, 2017.
Will Knight, “Google just gave control over data center cooling to an Al,” MIT Technology Review, August 17, 2018.

Steven Levy, “Inside Amazon’ s artificial intelligence flywheel,” Wired, February 1, 2018.

. CBInsights, “Rise of China’ s big tech in Al: What Baidu, Alibaba, and Tencent are working on,” April 26, 2018.

. These definitions are based in part on those provided in Thomas H. Davenport, Jeff Loucks, and David Schatsky, “Bullish

on the value of cognitive,” Deloitte, October 2017.

. Marty Swant, “Google’ s new voice-activated analytics fueled by Al will simplify data queries,” Adweek, July 18, 2017.

. Apple, “Anon-device deep neural network for face detection,” Machine Learning Journal 1, no. 7 (2017). TMT Predictions

is an independent publication and has not been authorized, sponsored, or otherwise approved by Apple Inc. iPhone® is a
trademark of Apple Inc,, registered in the United States and other countries.

. Arren Alexander, “Computer vision case study: Amazon Go,” Medium, April 3, 2018.
. Alex Hickey, “Salesforce's Einstein Al makes 1B+ predictions daily,” CIO Dive, March 1, 2018.
. Fahad Ali, “SAP sticking to its 2025 deadline,” Enterprise Resource Planner, May 22, 2018.

. These estimates were calculated based upon both current and planned usage of Al technologies from our 1,600 Al survey

respondents.

. Michael Machado, “Introducing new Einstein Voice,” Salesforce, September 20, 2018.
. Tony Baer, “Alis becoming ubiquitous across enterprise software,” ZDNet, March 19, 2018.

. Alex Sun, “How chatbots can settle an insurance claimin 3 Seconds,” VentureBeat, May 27, 2017.

22



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

2019 B3, AN BEFTLHN

Jon Reed, “Retail and Al'in 2018—Can Reflektion help solve retail’ s personalization challenges?” Diginomica, January 2,
2018.

Nanalyze, “Ayasdiand the power of topological big data analysis,” July 24, 2016.

Cloud-based Al development services sometimes include capabilities such as automated machine learning and data
science modeling tools. In Deloitte’ s survey of Al early adopters, we asked for the current rates of usage for these
technologies separately. While somewhat lower than Al development tools, penetration rates were comparable. For the
sake of simplicity, we group these services into our analysis of Al development services.

MIT News, “Auto-tuning data science: New research streamlines machine learning,” December 19, 2017. These
technologies are now widely available through cloud providers.

Kyle Wiggers, “Baidu launches EZDL, an Al model training platform that requires no coding experience,” VentureBeat,
September 1, 2018.

Martyn Wingrove, “Amazon cloud will help shipbuilder develop autonomous shipping,” Maritime Digitalisation &
Communications, August 14, 2018.

This includes building their own systems using internal resources and partnering with vendors.

Thirty-nine percent prefer advanced technologies such as Al-as-a-service, 15 percent prefer traditional IT, and another
30 percent say it depends on the situation. See Gillian Crossan, Susanne Hupfer, Jeff Loucks, and Gopal Srinivasan,
Accelerating agility with everything-as-a-service, Deloitte Insights, September 17, 2018.

Inthe “Machine learning: Things are getting intense” chapter of last year’ s Technology, Media and Telecommunications
Predictions, we stated that the number of pilots and implementations featuring machine learning would double from 2017
to 2018. Based on our 2018 survey data, our prediction was spot on. See Lee, Stewart, and Calugar-Pop, Technology, Media
and Telecommunications Predictions 2018.

PMNTS, “Machine learning gets its day at Amazon conference,” July 18, 2018.
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Aftermarket dashboard-mounted smart speakers, such as Amazon’ s Echo Auto, are available. See Sasha Lekach, “Amazon
brings Alexa into the car with Echo Auto,” Mashable, September 21, 2018.

World Health Organization, “Blindness and vision impairment,” October 11, 2018.
CBC Radio, “Smart speakers make life easier for blind users,” accessed October 21, 2018.
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“The best Google deals of Black Friday 2017: Google Home Mini, Chromecast, Google Wifi,” November 22, 2017; and
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Mengmeng Zhang, “A new leap forward for China’ s smart speaker market,” Counterpoint Research, June 16, 2018.
Deloitte, Deloitte Global Mobile Consumer Survey, United Kingdom cut (survey fielded in May-June 2018).

Stephen Nellis and Paresh Dave, “Amazon, Google cut speaker prices in market share contest: Analysts,” Reuters, January
3,2018.
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Bret Kinsella, “Amazon Echo rolling out updates allowing language change for Alexa,” voicebot.ai, August 3, 2018.

34



2019 B, EHEANBEFT LI




2019 B, AREATRE T I

B
"

T EEES
BRI

Duncan Stewart

BEERHN, 2019 F, LXK
185 E M4 SNERUGEVENS
e, 60% BS5%HEF. BE5

MEESHENUAMENEAGENTEHES,

RS TUBEREK? HANET KRR

RER,

36

R
FON

B



2019 B3, AN BEFTLHN

RELRMLIE, FLE, BAFNLE 40% 1 25
% 34 HEEEHE LTNESEETE, |

AR S B AN h. EETE, RE16
B 34 HHREBIE 2018 EEFAE GBI
HEIA L 2010 £E/D 42% (LT 5 18 5%
34 % WEE KB BNE FELE—5) , fiF—8t
; . ., RN 55 BB B R BT REE 24%, * B
HUBETE: EEZTEERER 5 wesemmt, nsmsosnisnns

B3, BEFNRESHERTNENEHE —ELN,

BT EEAFRNASEEIBE MRS R
ESERIER, BLAETEELDITHR
XE, HEFREMER, BRET “YNE
BASEREIK, HiJeRMERMm,

a1, =tRNFRAEKEDEEMRE LNE
HERINENESGBIUTE, BREXTRANRE—
ERSI D, HR—PRER, UFRBMHEARKNE
BRASSREREEY, FadBUNE5EFH

HENESHFAWRS TR 15 WMXTEY, RAFFHENGFEZOHE—S TN

BN RR X BAMNE . BWEE T ENBENE BB AERR—FENBERFRE—FT TN, AT EER,
AV MR EEEAR 15 BURETNAMT, XU MEREE. —REBHANE, ESNEETENE. K8
BEUARGEEBEY SENEETEUENXR,

— RN E

1. IEFEEH IR, 20195, Bid80%K18BF EMSXEALHSHIME—LEMTIB BIX AR+
BBONEMEBM) . X—F&ED, B (§T85%) et (R T80%) MWEBEBUATREMEES.

2. BESHERIN, £TXE8SY EMTFREZFRT MNEES, X—FREFE201958XNERLR
W (ERBANNZ) (OB SR T20185, BEERTFHNEREHE1200MER, UEEFEUHA
HILF 52018 F R —BC - B —RHAE R A FHVE B B U D +2054,

3. REHEHRIN, 2019 BFES18SEMSXEB U BB, BRFREH B eI E/ Nt
WER. 20194, 185 2345 X E B4 EEANA BUAH (8 FH LRI EE L KA M/ MY, RIS
BWENE16/NE, ZMER12/NE,

4. JEEHEIRIN, 20195, RE18FE345 X EFIHEETHINFBUNEL416/ Y, BHFLHHES
Z—H18F E24F B UR N =52 — 1255 FE 345 Bt 5 AWM B 5L 30/ 8.




2019 B, AN B EFTLHN

HAGEHEUNE

5. EEHLHIN, HRTF20184, 185 T3S LEERE201EBRONESABEBE, BF
FEELBIR %5%-7.5%,

6. JEEHEIRIUN, 201945, BiT60%HXEMFRHERAUABEFRBLEANEFT TR, M
RS ML AR B X— EL 12975 40%, ARIFI B9 — L 0N, XL FIFEF 2 AP, X—FF
18 EULZEEBHMNAREEFNERETE, BRIz —, REWL, 255 %34
ZEANLKNEEE T ENLLERE S ERFARE—,

7. EEHEKTN, BREEDERAD, 185 F245 XERHE2019FEAUNEFEHATEN
EEHERE T 11N, M255FE345 X E B U B ANMERBELA 16/ T, E T2 FIBMUI R
XE, XRAI8SEZ245 BN ENEM B ETRA=02 ZAKE B E, 255 F345 B MHANE
MENTEBEMNSZ =AEETHE,

8. EEHEIKIN, 20195, £30%H255F34SEEHUFEHEUABERABLEETE, 547
NEFETHEMEREIE21M; £20%ERAEREER, SANSHMNEETHEMEER T
35078} (BRA/DE) .

HEER

9. IEEHEHIUN, 20195, 40%HXERRFEVERFUAELBRESEFEERER, T
BFERENBMSEILRET LM, I, EHERINR 4RI EFAE255 E345 AR HE AR
B: 20195, ZFRENEEBAERE D ELMAART, RFI0NNASSSEREBER A, Eif
Moz =gBtE55E.,

10. B EE 2 RTUN, 20194, 185 E34ZMEERABFHEVEB UM AD, BiF40%H AT EH
EMESS5HEERER. BRT, LMEEEITEIS%, 1A, 555 E/SSBIMARE T EY
XF, BESESREBEEMLEEIRTS%, FL L, XESASSHREBEYNTYRTRE—FA125%
E3AGHBIEE T EBEI AR,

$EEESEMFETERNEHRRA

1. EEEZIRIN, 2019, S5EFFEFEDHNEXEIMEXFENEBERAD, BF—FE
FOURUEMNSSEENES. X EHREREN185 2345 BHPEARE; AhBE=7
Z_EHUENBEMNSEBRNRERSE, AR, EELEMZENR/), ANSSERANE
HRERENLMER, RFSONSERATEMNERSEBEYNEERE,

12 FEHERIN, 20195, SEFETEERMAENERRATRUEMNSSEENGEEES,
MmNz = NEEREFEEEYREAZE DUE—RMMNBOINAETHSE,




2019 B3, AN BEFTLHN

13. BEHEHMN, 2019F, BAEMESSHEEHXEFFHEUASAERA LUENGEE
HFERS (H20/h8t) , HUEN LA S 5EEHURKIE—E,

14. FEEHEHIN, SE5EBEERAVERFERIERGEREIEX. €5, 2V0EAS5KF
BERNYRSD, BE=02—RBTBRAKER, B E, MSSEEHNAPRI0%E M ABRE
B SRS SBEAYRTERDZ—RBHAEREER, MNEXNELNEE T ENN B
HA/NN, IAS5EEHARNE2%ZIEREE K.

15. 3 &, BHEHIN, 20195, TZZ I SE5REBREINT N, BAFENEHBE2SSE34S
XEFUNEHERTEPEIEI0%,

EMBEPOANALZENEESZHNBIEE TR, i) , MEMRZMLEAEIN 26%, SEEMEM, 255 E
MM ARBIUESE T X —, EXE, 49% 118 34 ZHEEM AT, 64% NBMNEBERAKETL A,
ZE 24 ZEEF M A 2018 FEDRWE—PEN TR 37% (B1) .

FETE (BRERAET R, KBEHAFMEEE

A1

UELAFFHENBHMRTS T LM

2018 FYERE T BAEEERIUMALLE] GREW BT KI5 )

mEE B
18%—24% 1Y 25%-34% 18%-75%
HETEUR FET B FEEHETEUR

49% 26% 64% 37% 62%} 38%

A 18 FE 24 SFEWEZIHER, BEH 1567, ihAh 143 &, 25 5% 34 S FHERRH[ETR, Bith 223 &, wMH 301 &,
18 & 75 ZHFHMEZIHET, BT 659 % (B 185 E 245255 E 34 ZFHREBM) | 1Mt 4032 (BF18%5%
24 ZH 25 5 & 34 HHEIRERLE) .

Rl 2018 FF 8 AEH2IKIAE 1k RN EEMHCHUE.

39



2019 B, AREATRE T I

BERXT 185 E M LHXEBNARE L EBM
M, XM ENEREETEEEZZ,
18 % 24 SEE B MRRx, Ml—EAPES N IE
BWERE T B fIRTE 408 1.66 /NaF, BN
ME 1.67 /i, BBFEME 1.87 /N (TEERE
RV Sk KRB R o), FAMER[EHET
1.8 /M\it, 25 5% 34 ZEEBHNEBNAEE D E
BIRTEISE . &0 TER 2.33 /MR, JE7x 2.52 /AT,
AR 2.66 /B, AT 16.8 /ME,

EX L, 18 5% 24 ZHEWEIN 25 5 = 35 5 F#%
BXERMUENMEEATER, KEDEM S
64% F1 74%, X—ERKE FHNNARED. =
BB AT, 18 5% 24 ZFREEETHE
185 /NI MEEMARNBUTE, 2552 35 5F
HEEH 22.7 /B,

HEEATRE RN EEBNAE T ENNES TFY
KF (E2) , IHFEAET, 2% 185 % 24
ZEEBAEE T EBMHEWAT N TEANEEME
BT ENEBE =/, 255 % 34 LEEB MM
REVX—LEFIh 27%; BRVER BB =/

&2

B9 54 20% #0.30%, FEBMEREBE =/
EEA59r 512 23% F136%, XFREA, 22% M 18 5 &
24 ZEEBNAE T BB AT EANENEBT
2V NEE, 25 %% 34 ZEE B ARIX — LG4
31%, FAVX—FFHEFAH “BREELR —BX
WE BB T B BB =/ N EIVLAR.,

XFFIERACASE], 18% fy 25 £ % 34 L EE B
HEVEBMUABTAETRA IEREER” ¢ (]
FBXVERNEBEBIA/NN, B8FEIER. BN
MER, X—FEHED, AR —EMERENE
BAUASE T BAIRTEBIE 35 /i, HEF 10% A9
25 %% 34 ZEEBMEANANNERE,

BEATRELAEEEUAERBEAERL/NEUE
BUAEEDEH, #MRRXEARENBIN E8E
ARSI, AMBEBNE, TEE, AF 6% HER
ATITEEMNEBNABET BB A/, Ml A
TGN 3%, XN TREEF—TEER: &
BRI ARMEMRRTERNEFFE LB T E
B H/NE - BUELNNTHEINARETEBRES
EXNEZHAINBLBANEERS.

HEELBIRY 185 E345 X E Bt B AYEFLRIAE T B EEg 21/ et

2018 F B ANEBNEE T BN EBE21T/ NN H3SNHANEES RG] (FREHKAXD)

W85 =245 5% M55 E3ATEH

G EiBId 21/ B

55813 35/ i
7%

A “BEBN 21N EEes
ZERB B,
FRRIR: 2018 £ 8 BEHLRFE DY RAXERRLEIE.,

22%
31%

“EEBIE 35 /N KBARE, 75 BFIEHN 18 £ 24 FEREFIE, 139 2FIHEH 25534

40



REGHER

EEBRATIMAELIX 5000 25T, &P, KB
B4 40%, HUEAGE 200022 LT, 3
—k&fhit, 2018 2 2022 F, HEBEAIN
S5 9% RNERELRE, 2017 FEERERBBEHKAL
140 7355, 2015 4, JLRRIUEE XA AERITL
BHRLN 60 28T, AT (BHbs T/
FEREEEE L E%E) , 2018 FEEB A
BEXMTREAN 1690 2E7T, *HA, £E¥
REFHRUAKAHBIRE TN 930(2ET (£
HAEEREE) o W2 T, 2017 EEER Y

&3

XREXERUAFETHERAASSER

2019 B, EHEANBETL I

BRABCE (NFL) &EBNRITHH 140 2558 %o
ERWE, EEBIEKER T 7SR BRERRA
AR R BUBN SANE 2 U A,

RiRREE B HHHIAERLTU, BUNFENS
LB EIERR?

MEEERATI AR, EREEEHART. &
FFREHNENAEET B BT, B 25% A
BFELS5—REEER, ME—LRAELMEINAR
o 17% %= 33%, 40% K925 FE 34 ZEFA (£
REEHRRNAEE) BYR, ZFEREBHENRT, X
—HBEAENHZ=, TER, BAXZBWEET
BUAS5E, BAlgREmEAFEER (B3)

2018 FXEBENAEBE N EURTHEELRALALL FRERMMERIXD)

mE4  BxH
1845 £24% 255 F34% 355 FA44%
HIAEE T BEWAR BIAE T BWA BIAE T B WA

44%) 33%) /3%

38%) 52%) 33%

45% ZE54% 554 Z75%
Syt s R

\
37%) 16%

26% 21

25F34% Fikky
EMRRESS

BEEEHNEE,

P>

E: 18 FE 24 ZFRHBZIHED, BMA 1567, kA 14385 25 5% M4 EFHRBZIHED, BMh 223 7, &iHH 301 &;
1552 75 SFHERRHEFR, BEAH59H (BH 185 E 24 H UK 25 5% 34 S FHEBBM) , &AH 4035 (BF18%E

24 5K 25 H = 34 S FHELM)
FRRIR: 2018 FF 8 AEZ2IKAE i R MEEREXEEE.

41



2019 B, AREATRE T I

K4

ZRESESHEREZMAARP TS EMSH B

2018FXEBNUGBEVEURFTENEHSE REFERNALSLL FRERFMEFIXD)

mEE Egh
185 %24% 2545 F34% 3545 F44%
BALAE T B UA EBPLAE T B VAR BALAE T B WA

~ N ~ ~N '~
14% | 2% 43%) ' 14% 20% | 9%

45% £54% 555 F75%
Wit AN BTN N
- | _ | 25345 R ER
EMERESS
8% 1% 2% 1% =R PALE 2y

. 18 WE 24 SERBEHET, Bihh 768, KiH 368, 25 HE 34 BEBRBRFHET, BiEh 1408, Lith 111 &, 35
BE 44 BERETHED, Bl 964, KK 60 %, 455 F 54 BEREIHED, Btk 1265, Liik 794, 55HE 75
BIERBERED, Bith 1864, LN 1072,

HHIR: 2018 % 8 FEHLHIBE TS EHEERLEIR,

WE 4 R, WERIKE D ENS 5B E 3452 [68, SEBEYMRRSHEHET, ZE(X
GHEHEERAR, RAXEBWEAE T EUABLEF & 15%,
REBETAMR, BFZ AZDERSSEY, B4 HEPANESTRFRT, BNTEIANM/ 1
FESHREBEENARSEET T 25 5E345M ERUREEZSRE., BELRBIIKRTX—F
Bith, FLE, AEVEESE5 - XEBENZILE % (B5) . BSRE, B —¥HNEEBNKE
h, 44% H 25 5 E 34 52 EMBHE, EEFER TEMAER, NRMBOINESLELT, AN
R, ZEREBUPINE 8B3% HAZIEES B FENTRMESKBEM, 756 18% WAK
5—XEEHEE, &F 21% IASKRE. 8K& T, EMTEEMEEEHIEM, 18 52 34 5 Bk,

ST BE, S5 AEM, HO@H—EE25E  85% % 00% M AWANBA ST, WELREMNI
. REDSEREN, BI=HZ AR
BAEEHMETDEHMWARIBMN sonoetarmgn, B8, sz
s gy EHERGEEIIER, MLBEEHE,
%Eﬁ%ﬁﬁ—ﬂ’ﬁzﬁ'ﬁﬂ , BEES s ——
5BEEHNABRERPT corssermin
25 5% 34 SR BEP.

42



019 B, REAIRE T TN

&5

Xt LT IE SR IT 2 NiE T BT
201BEME LG E T BH S SHERHOXRATHED,
A BRI BT S ANE KB RFTEMNT 0

B JRENRS B JRENRS

255 EUS BUBHRENL
6% 7%
B AL ERENL
7 7

B LA B REAL

E: RINET, B32R185E24 5B M, 1002255 %34 5B M, 2742185 E /5 LB (BF 185 E 34T EM) , UE
M2 218 F=E 75 544,
ZRERE. 2018 £ 8 BEEEKAE TS R NEERLHIE,

REAMIEWNA, VEKRERENT ISR BR) Fx, IRACHEZRERT, WE/LEXS
RZ[EHEER, FERATR, —PAMBEE L F Kig LT, X—HRAEFHFEREAF R P LMD
T REMESRIMERZ BRAEYAENEERR 2=, EIRESSHEENARR LR 56%, B
(B 6) . BIMEMS, s sEEd BINE, ZIREEFREMBLRBARTETE, WELREH,
BAEERY, B —FMNABEYR (TREIHE ZIREMERMFE, BAEXEEMRE,

&6

S5 RERZHEEEM AETTRAECIRIALSE
2018 XENMEARELREE S A S SHTHROAR (SREFRRHS L)
FETRBL EUNEL OB E RS

73%59% 70%55% 62%49% 60%49% 56%45%
£068 £065 g i BES5

*: ZERGEFR, 129 AZDBEASE—REKEER, 185 AZPBASE—R, 263 AZDEFFSE5—R, 323 AE EE%%
—R, 386 ABZS5, MERZHED, 12 AZPEEAS5—R, 1660 \ZDGASE—XR, 235 AEDEBFFSE—XR, 257 A
EVEFSE5—R, 306 ABES5,

FORRIR: 2018 FF 8 HIEE)SIKIAE il R ZEEFINE KA LR,

43



2019 B, AREATRE T I

SEREBYANERTNENERIFFALERAN
%, UFEEmEsANEENK (B7)  mRFE
EfrERNAE BN A— MR (ERRESSE
wEEY) , RMBDAEEM, MNgEKE 12
IINHEBETE. Hf, FERFHUNENKNES T
10/h 8, MBOFHERSTEEA—RNAFENERN
B8t 20 /e, ERIEADEMME, ME, XHPHN
FHEEMXR: GEVFERKERIEHEE N L5,
R ESIRNE, XM “EENE" ETERAN

&7

BEMRE, EARAREIA, SEBEHERESH
AFHE 0ANNEERN, EAS5EENASE
60%, EERTFEWE 4/08, EEETIER,
FXRFIHERF 125/ NEBAKETE, mmHh
REXNAGKRE 28 /NN, LLETERS 160%, &M
B2, KEBBERARERSITZAMA, BETHE
HERSEHZFE, MAERES5EENFAEN
RAEERENTN,

#FEREAMEENNEX R IEFTT EH PR

2018 FPrAXEMMERNBREE N BUATFZANEFBNEE D B /N

(RS 5EEEZHHIEL D)

B TR LD B FR

tE

mEX

23 21 7.7 FrEWA 7.41.81.8
=207 ——TT
10.8 2.5/ 2.6
3331 140 [evdige
ORI =0° EEITEET
s25—-%x
EDEG¥EE
29 (2.7 111
s25-%
zrHE
2725 100 05" YT
25—k
2.7 24 9.5 ms5 8.7 2.0/ 21

211966 = WERGETYS 6.6 1.70.7

211963 JCEE

6.51.71.6

E 1062 (UFHEEBWAET BAT, 129 AZDEASS—REEER, 186 N\EDEASE5—XK, 26006 \ZDFHEFSE5—X,
362 NEDEFSE—R, 486 ABZSS, 653 ABRTARSS, 563 ANKRESS, 13 ARTRAEE (RIH) . 964 UZiHmEXR

BB

B KRR ERIINEXRARCEE,

BHENAT, 111 AZSEHS5—KABHEY, 178 AELEAS5 X, 257 AELGEESS R, 280 AELEHES
5%, 418 ABESS, 621 ABHASS, 534 ANKSS, 12 ARFRAEL

(GREIE) . BRIRIR. 2018 & 8 BE#H 2

44



URSE5HREEEHNELS, HEFETEN
FHNEREMEK, BN, S5REERAMEDON
REMELBREMEERZ BHEEERNEMXR
(B8) . EMNARSEBRBERHAT, NG 10% K
AT AR “TIERBREER” —RIMANK
B =N, ERFERIANAT, “TIEEBR
HEX” BILLRNEAZE) 35%, LbMARSSHEHHEHA

&8

2019 B, EHEANBETL I

Sl 35 %, (EEMMERNAX (BREYREEIELR)
S RESEHN EART AR E LR A ik 2 BRI E
BREETE. B BBAASMEERATERLX
AMRETEBBERET BB = A AR
K, B, REEZE S TEE BT BT, )
AL, MEXMEENAEER/LFBRTE—H,
REMEXAXN BIUAE T BAABEETEE A,

THEBBEHER: SN TEANEFENMREEE=/IMIESS

FEBEREYXE

2018FXEMMERTEAMNBENAT B BEBEL =/ NS (S50 EEXAMELYD)

X E

P

N

AT
it
EEeE
BEES
BEIRES
PESE

e 1,002 (LRIpEERWET T ERNAT, 129 AZDEEASE5—RIEEEY, 180 AEDGASE—X, 266 AEDEFFEFSE5—X,

362 NEDEFESE—R, 486 ABLS
BMEE B ENAH, 111 AZELPERSE—REEEY,
5—®, 418 A&

B55, 653 ABRASS, 563 AMKSS, 13 ARFRAER (GRFIL) , 964 F A
178 \EVEABE—XK, 257 ABVEEFSE5—R, 280 AEVEFS
255, 621 ABHASS, 534 ANKSS, 12 ARFABE (GRIIH) .

Rl : 2018 FF 8 AEH2IKBE TP R HEEFMNE RAECHUE.

45



2019 B, AREATRE T I

&9

THEBERGTFE: SITEEUNEFRAGEHEREELR/NTS
S5 EEEZREDXEK

2018 FXE TIFEHNBRNAE T B EBE =/ AR S (S5 EEEXAIELS)

FEMRA&

5%

ELBAS5-R

EVBAS5—-X

E: 1002 UFINEEEREET BWAS, 129 AZDFASE—REEEY, 186 AZDEAS5—X, 2660 N\EDFHEFSE5—X,
362 NEDEESE—R, 486 ABEZSS, 653 ABRASS, 563 AMNKESS, 13 ARFIEE (RIH) .
FRRIR. 2018 £F 8 AEHLHRFEE Y XX ERRLEIE,




2019 B3, AN BEFTLHN

INGE

FREUSVMBEREBNRETEH, HUBFLNEKE D BNNEBE LT, BNMNEES5KEEY., £
DA UHFALREIRS, MBMNRRNOFAHEHE: WEBNEKETEN 18 5 E 34 FBMMNERE. %4
FSEREEYNHE, URS5EYNHXRENEELZ BMERETREZENXEK, [ HEEWNAT, HEFHUR
IEBUYHRE—SNR, RRIZEHAREEEHOIHTE,

AEREEEN BT BRIENRIET, BUTBMREANEGDITRILTIPRRATH, FEVERS, 808
BABTEBNERLI LT, FRARFBATENLSANERESZ, BE T BATERAXTENES, EE4
BT BB T —ERE,

REMYE, EMERNELNEMEETBENENTRGFEEEER. EAFERUNEEMERNTS, &
WHEETENBENER A2 ANXRA B 2N —LAMMBENTE 24, ETEXEMESHIER ML
FUNERTES, BANAI, AIEEBK 18 HE 34 ZFIRER BT, BXMBAEET BUE ZEMAEXIELE
EEs, dMER (KHEMEMSE) SIEMROERILRER, £2/MERERIT 60% MItRERS
MEE5EY., F8NE, 18 FE M FIEMLUS5EY (MURTHRERSE, BRE—VIERES) BTEML
EXRFREZERRS . BEXUIRTHERT, BWEET BEMNE BIUATHRS | DENRIRK,

EXLE, ENBERMABEEY EWEET BUNENENRERFEEGE. IRATREERMBEITATREER—ESL
R, 2016 F—TFRIAE T ABHBRK, ERKA, MMEERPANBERAEBGEREHEREL, "o
RIEKY, EEFIIERAAERARKA 400 = 500 £5T, MERFIE, FIE, BR=. FEZMFAZMA
HEHRRE T H S TEESMERKTE, BRAFTHALREEERL 1,000 27T, RI\BXLLI TSI
W, XEERNEERBER A SENERNEE T BBAR LANEERR,

BRZE-ANTHAEE, B (FHW HBENAINEREENS) SFELA 2500 2 THERN ¥ 2EEM
THEBERE—, MEUERETESHFEEMN, XELRBOEREHELETIFEERAETZRE, ENHA
ST BEMETHFEERTW, b, EEESENEERERUARCLE, " MANEEAES S EM
SSEFPNSEE TN EWAE T BUETRIRME W, EEEYNE 2015 FH—TURELERKH, WX
BEEEN, ZE5XERIHITRKAKARERAXBEDENNEEREABRRRYET; NRABEXAEN,
HERFVRELENELER UMK KB NBOWX P ER A 56%,

BREMBEEHE, HENERBINEETENAINSESS5REBYNASAREZIAGE, EEGIESE,
Rz R BANNHRAEERE, 20T 18 FE M4 TNEEBMMNS, TR MTU TR LR, st
MBREE,

N FEOEERRHARR, BIESIRNE, RISTHRERLAEE, REFMNNAEHINESEEY
FEmAFREEH, BRNNELNBRENRETR, BN —SFERIEHENEZHFENARES

47



2019 B, AN B EFTLHN

RILFRBERE, FET®ETE S0 XTER 10 €T, ANBERFNERATEESEER, IHERE, R
EBEXINTBEUNRERTEINVR, BAEHREN BEAL LB RFXEN B TMRI BTN
RRHHEE T ARIAER, MEFTHHERRTEL,

R—YISEAMER? BMNTLURR—IEBLE, BRE2025F, — 30 FWEEBEM (BT HXM,
BIMNNOMRERRAETERE M) AR LUERSE, INFHEEFI., ETXEWANRKERL, 00
DN ZI SRR H5RE, EXUEEM, WREASH, DAk RARNRINE R HIBK R AABLEH
EERTE, GIND DAERDE, RE\EXZIARNBOTERIKER, AHEEEFU &, ERFHRZI
REVUNEZXHEERSE, T HBEBAQSER MUY A 2SR HEE T EMEEES A, TN
BY /WG EREN ARG R (FRELBAE) , AHRMNEZST BN HTLEBFIEAFE, WTEE
AE, ZIERGRL/ NG, BREBRNCEXBIZEER (SURRRENMRTE) .

XERAZHIEMER? FREERESES5? XRECRITERBNEETHRSEWIEK?

RFUMEILRRE, FALE NS,

48



2019 B3, AN BEFTLHN

Rix

1. InAugust of 2018, Deloitte Global conducted a survey of Americans and Canadians regarding their habits around TV
watching, TV sports watching, and betting on sports.

2. Venture Insights, UK commercial TV impact trends: Better than viewing trends, worse than ideal, August 30, 2018, p. 6.

3. Cision PR Newswire, “Sports betting market to rise at nearly 8.62% CAGR to 2022,” January 17, 2018.

4. Rob Davies, “UKgambling industry now takes 14bn a year from punters - report,” Guardian, August 31, 2017.

5. Gambling Administration of Finland, Benchmarking report by the Nordic gambling supervisory authorities, 2016, page 12.

6. Robert Young, Doug Taylor, and Christian Sgro, “NASPL 2018 takeaways,” #TECH—Canadian Technology Review,
Canaccord Genuity, September 28, 2018.

7. Darren Heitner, “$93 billion will be illegally wagered on NFL and college football,” Forbes, September 9, 2015.
8. Daniel Kaplan, “NFLrevenue reaches $14B, fueled by media,” Sports Business Journal, March 6, 2017.

9. The survey question on sports betting asked respondents to consider both legal (such as in Las Vegas) and illegal betting,
and both online and in-person betting, as well as more informal betting between individuals or in office pools.

10. Deloitte France, Gen Y: the rise of the individual, French millennial study, accessed October 18, 2018.

11. Economist, “The world’ s biggest gamblers,” February 9, 2017. This study included all kinds of betting, not just sports
betting, and also measured only legal betting losses per capita, excluding losses in unregulated or illegal betting, which, in
many markets, is as large as or even larger than the legal market.

12. USTV broadcaster revenues were over US$157 billion in 2016, while distributor revenues (cable, satellite, and telco) were
over US$115 billion in 2015. See: Statista, “Estimated revenue of the U.S. broadcasting industry from 2005 to 2016 (in
billion U.S. dollars),” accessed November 15, 2018; Wayne Friedman, “Total U.S. MVPD revs up, OTT rising faster,” Media
Post, March 14, 2017.

13. David Purdum, “Congress reviewing 'obsolete' federal gambling laws, to introduce new legislation,” ESPN, October 26,
2016.

14. American Gaming Association, with research conducted by Nielsen Sports, Legal sports betting: What it would mean for
NFLTV partners & advertisers, September 2016.

49



2019 B, AREATRE T I

BFERFZF 2019
BEETIEFHRO

Chris Arkenberg

BHEHRMN, 2019F, Br&. ® B, BEERITETRROEEEKAN, BAE
BEANRTERERINES, bx FRERARZ —XEKFEHLIN, RTEHE 2,000 75
THEFERTHARET F 35%. X7, 2019, UHERAREEY R, MHEHR
B & T2 M BX 2R A9 0 AR DA R P AR B S B BUR AEARTR RO X mm b & SCHE , F e, Uk
MRS S, ©RETERHHBESFEBE, ATBHERT R %,
2018 #F, EEMXFRSIAFHALEREAED

50



S b, JEEEEIKTUN, 2019 5, (SPREH) .
(NBA2K) LIR (SEHEXEH) 7EdbsEibXEFISF
ZLEREBLBRIVAEEAHEREEERH. X
EYTRIIESHLAMR, WA FEBRAL
SRS 5. ST AT, TS, EREEAN
BEY SNHEHT, 2019 F2RBFREHHRAK
NEIRE 10127, *BiZREEE 2 KR,
BESEESUE=N

B RHENHBEIENEREL, LEZFEA
Sk, MEFRPERNE Epic Games By (B2
B KRR , ZEERAE R AN ARHR R &
£, 2018 ££ 8 A, Epic Games (B2 %) It
RAHUA 78307, "EAAE—E, WABITHE
RS Twitch W& (R £ > ) % 98 KA 2,850
FNE, AT, BEES BENATRABET
THBERBARLTEH, ik
W, BFEHEUREATIERS
MR A L BERREAS 2,

B RRAIE D

BFERMAR B R,

EMAZS INEENITER., SRETERT
W B A B 2 BT A BRER LUK A A BN
HEHRAMBHRETBERNTR., REETER
U ASPAFLRDEY, BAXSME T L5
BB FWRESMAFPTA,

MMEBRENERES, ES5R 50
FRMERFLET, SRS, FATRERS
BB BRSO EBNL, LEENTI18FE34 %A
BmE. CEEMIT. & TN WM& T LU
WELZHE, "EEAMUBETFLEATE, B
KITHBAEEZRS RS, ° B8 2016 £, F
HEEANEDNN 18 £ E 34 EMAAKE THE
10%, BZE77%, " BEST AT RRFHLEI,
SHTLAARL, 18 £ E 24 Z ARARAKT L@
BANEEZERETE. "N T EBUAIM

2019 B3, AN BEFTLHN

EEEMNR, REAMBUBARNERFRSKE,
ETMEHCINRITASAEN, LERFEHE
FRAR,

BFEREOHMEN BAIFLFENX?
2018 &£, W+ /E, ESPNMEE BELAINESE
BRERASMHEZFEN, TEEZNDHERLEAT]
BT SEREBR (TBEEY . "XRE—ARSEH
WX SRR ABHBERREXR, MRARAEEI
REMENH, TR ALMGITBIE 400075, " EBR
RIBE TR, 78 ESPN 483 (PEAKRRE) RHE
RUEEN=1BL, SsWHHBEANEENHE/
ix 358,800 R, X—UTMEBELT ESPN gy
TE (SportsCenter) , ZFEE (FEEE) R
EZHEH,

BFMRE. FENNTRSIIHRE
Hmaat, THEMNF 18T E
34 5 A\B¥MS.

ESPN T U # 4 AV AR, DURSIAH BT
ZHEMX, BENEHNEENE, 820K
NEHTHS, BTREMIENLENZ D,
NEBZVPASBRUNEETFZETEH., B
Twitch WEEH (FEEE) REDLEEAMA
1A 350,000 A, BxXFIEFBELHITE, " Twitch
B (TIEEBER) FUESEARIRKBE 100
FNE, 291,300 D EAD Twitch 458 E T4
ENESEE (TEEE) BRLEIRE, 'X5
SMBURERE, FATEENATHERIHE
H&R: EHBURSEBRRADEUFENBTFEHR
N

51



2019 B, AREATRE T I

FEEE. TITERFIRF R

2014 £, ER—BHEHH T 40,000 ZEE A
M NEEEHRALREZAE, "HEFTAELER
i BNE BT TR OB X FA A 28,
RIIE (85 EFR PC-bang) FAE S AFERIBEHE,
HHGBRRHAELMTEE., " SEXDEE N E
BE#and. ° Bk, PC-bang hRBH T X%
WK, PEMMATE—F7], FEERIBA
AR TIEBRNE - KRB TERTH,

RUARE =L g SIxfhes, AN, 254
VHSEHERAETFERTH, ° REERKE
EHFIBABL T LI EFERERATBRNT
DUBR A Y B —MT WS, Tz
BeEFHES%E. Iht, RV EABHELTL
EAEREEMERS, TN KBTERNY
MEE, LHEAERMIRBRNOKMIIETT.
BEREANTHEABRESBEANER, S5, =
SN ESENBRX T EFALEBELBRELERN
XEENMSEE, BESRMR LR T EHIM
BUKHHFLELR, AXENMARRE,
EEEFAERE, HFCEFARSTBHRE. W,
BELRSNEHRMEFIEMRIE, HHERP
ERURESHREE. BEMRES ANE
SETER, ZEXFMRESEE

ZEEAER, M/LTFTUEENRZ, 2019 F
RV EERERRESIEZARHETNAERE
ZHASHE X,

— M EFRERRALAHGBZRBUTFZEES
IRENEY., THEBUN IR UAREHETSR
BMANEBUTERAT. EHTHE L ABY
Twitch #0 You Tube Gaming S X EHEHEELEMNE
BFREEBER, Fib, & BB NATTEEL
MRERSIEZ WA, KON T ERE (WXTF
— BB LFESR) KBRS ES B A E
BFREHE, BATERS IR TBIM R ER
MEBEFEEMAMREZIANNBENL, M
XURESHREERBHONRG, NBFRHRE
BREZBUANATEEmMA AL EHEF R
WEAEENER, EFENBFRRMALEE
oW EE NG, Bit, mEERNKEE
WEBRESIXEML, ° XEXEEREHERAA
M5B FREINFTRNERE XENX,

EMFENMETXHRSITEN—1, BFHRSH
FTEIFHEMTHANENENMHR RRE,
MEFRRELF EMHENESES, —K0
BUE A EELRE R XM FHED,
FRAERERS, RS E5E, XUWAEF, HE
BREZFRNETHER,

wnss. BT HER B H X EETA

BT RRASORSRE. &

w. xe. pksnssres WER RN, M IBEUA
wx franessiies 5O RERDMRMIRS | ESWA.

A0RR ER 3 DX IR R Bl = A AR 7S
B, 5 E BRI B BREX 2R AY (NBA2K)
EHPRERBRZ LR AN

52



2019 B3, AN BEFTLHN

DI SR T TR R TRNEE:. BFERMELLBEIT

BafRREY
ATRSEBEXLELW, JULRHBTFERARX
FELF, DUEFRMREZTL R RAAHIRE TRAR e 3 A B B (L B e K B PR B SR
MFE, REERETZRMPHARRB TLET HERNSE5FE., BRRNZ NMEXWHUH BT
KK, B85 2017 &, EEWHHRATIBAN T REFEHT AR ME L RAENE T, RHEA

AP 36012E5T, R EFHK18%,*20184E1 7, ENBIRS., SELIHEBALTE. ARARNEY
Epic Games IE Tl (B2 % . REXR) BEH B, AXEHRESE, FXERERETIEGAL
ELRIIRBIL 200 5 AKX, 2 BikE 340 A AR, HWUALI RS EERRL,

PUBRRZ R NARLXBRSBHEEERSNTF SERFRVAERRE, BXRALTEHEFEI;

(eihskE) 2018 F 1 BES AMNTIRHETHE FBRIUE, MOEBENFAREIEXIE
44.7%, FEHDIRFEN 1 AME

S0 A 8167 FRTUHERR A5 41 38 PR 45 & R Rk B 0 it
ownERNL. EESSO @ RUREMEARE. BEXZ
(DOTA 2) MRS EELITK ﬁﬁﬁﬂ’i?‘i;‘.’;\ ﬁﬁﬂ[iﬁl"]%’-?ﬂi "?‘i

AKIM 2016 £ 3 BE 120 F AR
BZE2018E7 AN 70 AEGA, 7 SEE%E?S‘ ©

M7 2014 £, Riot Games jE T~ (&

HECEY SEITRALOA 2,700 5 AR, ML EETHUMHEE T EE, ¥ BREEEIAN
Lesi s B HIRIR I B EAREHE KL, BLEK BN ERITR AR, P BEEPREIEYRT

ZEIMRXARRAKME . WEE, BRATEBHTEFMEAL, EEKE
REHFRARXREBESERER, RPHE BREERELRMALNS 5. MRBHELAH,
LMGUER T HIREKR, BE—RERTHSE FRBMERRBEARERE, 7 LIXFREM
DB, BR, ZH—PNNAELWHFRITE MBI REET, AAFNBANREETY B¥E
BRPARMEIEBRREDE—NHENR, TR METHIHR A, EBRNARBAREHFZRN, it

KM AANF BRI I RIAE L W8], AR EEZEFREHTHRLE,

53



2019 B, AREATRE T I

FEREEREMN

BEBXFERMEE, BNRARENELE
REMNRETLS, EBHE—LHNEATRSE5ERT
HIEK MR FG, F2 WK GDEERNERRAT T
WE (DLC) —MEARNREXITREATIRS
B TLE, BREEE. BRADSS. &5
BlE. £HBREIMINESHENR, X—&
MAEBNER, 26lHE, (BRxR) 24E
BEBERER, BEREMY, X MIKIMNE 2018
F5SAMNET 318 ZETHA, BT ZHTHE
TREBER. ~ (B2ZR) IRT UMW IR K
5™ V-Buck I B THEUREE T, TEHEN
REMLERBHE (WBE) , ¥ AMLTR
EESHMIRIEX AR MU LE, &
SOEBFERBEROAZ BN, TTRTUE 10
ETMT (BL2ZRY HHBITIE (BattlePass)
THEGSEARNEL STk,

[BEAAS TS INRERE
BB N5 B ik 9{E B r&ix

HXThEER LLBINIE.

Twitch BEA TR T H 2018 & (FELE
BRY ABRFERFREMNRRAEAE —KFEBIT
iE (All-Access Pass) , BAIFE SR #=IM
REMBHEBRMEBENE, TIRITEHERITE
FEfE Twitch FEM XN FAEEE%EZ, *EF8
BHZ, BRI EBTIEHAN (ST EEZR)
EEH L, XREBUHNE_ERERE, EF
BEAHEXANELNA, FEadk IRUA
FAMEMEIE,
XEREBLZHNENZ M ETREAEEMEEK
HZEMHENIME, XBFELEETWINEEAH
#IRESNENKRE, HLANEEBETEERE

THEMMAL, MR RERERZEHFN,

PMEELHRAE, RREZFRAMRADT.
2019 &, X—TEBRATHBRA., WRTESR
M, TERBARMULSE5ENGHRLABETER.

MR ENS5

HTUATME, UWEERASE—MEEEE, 8
2T, BFERMELAIERAERHASE
HRE, MRANEIHRA AL, FLETRRE
MIARBHFBEIR. MIFLITREET Twitch
EHXERTEERACHENIRE, TR
AN RBBHBLBCHNKSHITER, B
SMueRXED, 258 ERFEEINSEN
A —MERNI AL,

KEBIIRN T B HERNE R EREMAEZINEE
SEENE., REB0ERANREZ A, H
MARNTFHERBFRETH, RiT
MZELIER T, TR T IUATEH
X LEH EAREL A, Discord #
TeamSpeak Z3&EiflF & T MiLdt
KRB X 75 H AR E A E
2018 &£, {X Discord NH A
i) 1.4547, it —F A
4,500 B A, T3 E A ME RO 2 5hiX
—BKHNEERR., * BANBERENE~TZ—
SagE (Turtle Beach) EHH 2018 £—Z=F
BUWANRL £33k 185%, *° %A SIA A LHlX —1
K, " AHZEART (B2 &) 1 (BihKRE)
IRABEK; Z—FHFEHLRAIERNMERS
EFEENE, ARG EEBEW IR AEZ
',

XETRHKRP, BFREMERAEZEEFE
AEEER, TETRBUATEAMNLK, 7
LM R S EDEFF T ZaHmTARETR
EHRMUENE, BRANTREZENERNZE

54



—RBEXFARANENTES —., BIMAK
BEEAEMME, MAXEBREEBERER
MANEL, O HBERNZI AT IS ST EE,
KIBRABHE, V" BRFEA O TR BELBERR
HBEERRMIAER ISR, NIRRT 37
MRS 5E I H BB RNEN SN, Y
NEEFORBOLAKFTUN, XEEHER
S3E., LT, Nielsen Media imHi 53 3%
FELEHNATAE, FBHAA S BT ZHE

FRF—REATEHIIURA, £
PSR B E R BH 25
TR SAFRIFRFIUEIE .

WREL D FEIE, FHFERWHE FREH S
#1449 SuperData, *

Wit sinehiE s 5ERFA

HETFREFRE, AhSE5ERERAUENR
WHERERE, HTHFHFERBHETIFRN
ERBERONT, F XS DU a1 i
BB DA, 2018 5, SAP S HKEMIIMNETF
FH KB — Team Liquid sk &1E, B

2019 B3, AN BEFTLHN

FAOMTBNBBAH R . “SAP g K547 Th8E
SIANRUAEES, ZBEFTRREHFHUNRELED
2B, SAP £ FRRIUER BT TTER
FRAETER, X220 HL I EBEREFHITHIE
7%, HREBTRSHFUHEHRE. SAP A
H HANA SE&1F(E (DOTA 2) EREHIEUAEE
BIEW T RRAAMEREE, XEHRRS T E—
T BT RET AT K.
RERDFTNMELEE TR, FEREZHA
TSE5E. FEIEMEARERX
ST TR IREUR I A
BETE T BB RO X Ak A ok 28
A, ERERIFEBITR M F SRR
M, BEHEHFNEE, HREFRS
Z5E, NMfes &L WHuin
e, MIRALERE, ATBRTER
BRI AEBZ BFERMZL, TREEIN AT
RERFERX—EMEANRNE T T2 MERIRNE
sl R, —FZENERRIEEMBRMED
TEEHRAE, XBURT S EREWQ T WA
SRBANELE,

55



2019 B, AN B EFTLHN

INGE

BYRRMHIRE R BETNEAR, AEGT BEUQAIRI FRNHEFRERRE Te—FRBEFRE
KREFILRAEDNE BBV AEE RS, [REARTDTREZETEERBREPATERHD, NiEBLE
EHBEREZNEXMRFEANABURAL, RE FBUATSETRETIR BT ZESRILFEAR
HEENEN—E, EETFREAXPETRUEES HWA, LM BENAT I 5N FERLERTIN
KR, BEATMEAREFFZEPEXSINER TG, (B22R) & XU B FREENMTIE ST
HEEKFNEFREIEEHE.

IERUASHE BT REIEN, EYERMEIRAEERRDGIERD, NI RANLR, Bt
FZRAA REFHRILDEBYHE, BEAEAVNER, EEMNHHIUMNE NP B#TEEHA
RE, BT EEFNUR.

—ELARFEN FBNQDHERRERIFHELEFTHNEERS . WREATME, THRELIFRAHR
T SREENEERE, TRTHERRNEFATE, RSIMANEEFETERNET., HEHFUERRSH
IEBENATINEBEX—ABR, BAFFSENEFUEER, FUEERNTARS WA, NEHE BN
wBEEEEARLESE EESHHFURARMER FHBREMBNNE—D.

REGMBARTRMERSI BN, B #FENASNYRYELZTUNAS, MR BRETHANSHEL,
IR BBUA T ARBEMIRS . ZHET] WS RBRAT AR ER TS, HE5BENAHEELRINE
HEG. TEBNASTBYRERMAHTERNSNERE, HFBERNEFATES, EREFIHLE
EEFIRNER.

HEZMEIIH T ERPIBERIE T AMMNFEEREXANTR, AMIBEFE—ES5LGFAEMNRFES, X
SRHBMTHAEEN—ABERR, LHENTERMEFREARMS, © T EENAEL BT URTHER
WEE, D#E—SR5IFR—K, HEMNZERRS BN TERRERSEREDbM, BERIELIX—H

IR, XLEATDIESZIHNRDBEZRANID ZATHTT,

TR, BRRKELRATUSEHFDZNHIALR, HEIDES, 52588, Bt ERR
RN B E F it E MR RERL,

56



2019 B3, AN BEFTLHN

Rix

1. Andrew Webster, “Why competitive gaming is starting to look a lot like professional sports,” Verge, July 27, 2018.

2. Travis Hoium, “Overwatch League expansion could bringin $480 million for Activision Blizzard,” Nasdag, September 16,
2018.

3. Statista, “eSports market revenue worldwide from 2012 to 2021,” accessed November 16, 2018.

4. Annie Pei, “Fortnite just kicked off its $10 million fall tournament. Here's what will make it the next eSports giant,” CNBC,
September 23, 2018.

5. The Fortnite Team, “Fall skirmish details,” Epic Games, September 20, 2018.

6. Graham Ashton, “Most watched Twitch content of the week, July 30-August 5, 2018,” Esports Observer, August 9, 2018.
7. Kevin Westcott et al,, Digital media segments: Looking beyond generations, Deloitte Insights, October 5, 2018.

8. Nielsen Media, The Nielsen total audience report: Q1 2018, July 31, 2018.

9. Nielsen Media, “The Media universe: more options, more time, more reach,” August 22, 2018.

10. Stephen Battaglio and Meg James, “As streaming video grows, TV networks fight to keep their share of upfront ad
dollars,” Los Angeles Times, May 13, 2018.

11. Nielsen, “The esports playbook: Maximizing investment through understanding the fans,” October 3, 2017.
12. ESPN.com, “Overwatch League comes to ESPN, Disney and ABC,” ESPN, July 12, 2018.

13. Statista, “Number of Overwatch players worldwide as of May 2017 (in millions),” accessed November 15, 2018.
14. Nathan Grayson, “Overwatch League’ s TV ratings were low, but it doesn’ t matter,” Kotaku, July 30, 2018.

15. Ibid.

16. Paul Mozur, “For South Korea, e-sports is national pastime,” New York Times, October 19, 2014.

17. Paul Mozur, “For South Korea, e-sports is national pastime,” New York Times, October 19, 2014.

18. Paul Mozur, “For South Korea, e-sports is national pastime,” New York Times, October 19, 2014.

19. Ibid.

20. Gareth, “Studyin Korea - the e-Sports capital of the world,” Asia Exchange, May 23, 2018.

21. Trent Murray, “Tencent report shows esports market size in China to reach $1.5Bin 2020,” eSports Observer, June 26,
2018.

22. Roger Groves, “Robert Kraft investment in esports telling about millennial disaffection with traditional sports,” Forbes,
July 17,2017

23. Graham Ashton, “Three things Mercedes-Benz did right in communicating with the DOTA 2 audience,” The eSports
Observer, November 2, 2017.

24. Entertainment Software Association, “US video game industry revenue reaches $36 billion in 2017, press release,
January 18, 2018.

25. Omri Petitte, “How many people are playing Fortnite?,” PC Gamer, May 11, 2018.

57



2019 B, AN B EFTLHN

26. Trent Murray, “PUBG’ s average users down 44.7% for 2018 as Fortnite takes over the battle royale genre,” eSports
Observer, June 1, 2018.

g

27. Statista, “Monthly number of peak concurrent players of DOTA 2 on Steam worldwide as of August 2018 (in 1,000s),”
accessed November 15, 2018.

28. PaulTassi, “Riot’s ‘League of Legends’ reveals astonishing 27 million daily players, 67 million monthly,” Forbes,
January 27, 2014.

29. Austen Goslin, “Fortnite patch 5.40 introduced a ton of weapon changes, here’ s what they really mean,” Polygon,
September 6, 2018.

30. Bob Fekete, “Overwatch’ s new character for 2018 is here, and the 28th herois ... a hamster?,” Newsweek, June 28, 2018.
31. Eric Abent, “Fortnite v4.4 update removes a much-hated item and adds a new gun,” Slashgear, June 11, 2018.

32. Rani Molla, “Fortnite is generating more revenue than any other free game ever,” Recode, June 26, 2018.

33. Jay Hathaway, “Abeginner’ s guide to the most-used Twitch emotes,” Daily Dot, April 27, 2017.

34. Darren Geeter, “ ‘Fortnite’ s free to play but makes billions anyway,” CNBC, May 25, 2018.

35. Ben Gilbert, “The $10 Battle Passin ‘Fortnite’ is a worthwhile addition to an already great game—here's why,”
Business Insider, May 10, 2018.

36. Emily Halpin, “The Overwatch League All-Access pass, available only on Twitch,” Twitch blog, April 4, 2018.

37. Blizzard Entertainment, “All-Access pass on Twitch,” overweatchleague.com, April 4, 2018.

38. Jon Fingas, “Discord nearly tripled its user base in one year,” Engadget, May 15, 2018.

39. Brian Crecente, “ ‘Fortnite,  ‘PUBG’ led to rocketing headset sales, Turtle Beach says,” Variety, May 10, 2018.
40. SheilaLam, “eSports as a goldmine for data analytics,” Computerworld HK, October 17, 2017.

41, TwitchTracker, “Twitch statistics and charts,” accessed November 15, 2018.

42. Jeff Grubb, “Nielsen acquires SuperData research to better track digital games and eSports,” VentureBeat, September 5,
2018; Trent Murray, “Activision Blizzard announces partnership with Nielsen to measure esports brand value,” eSports
Observer, April 16, 2018.

43. Darren Heitner, “Why SAP is breaking into esports with Team Liquid partnership,” Inc., April 10, 2018.

44, Andrew Hayward, “Interview: How SAP’ s Dota 2 analytics can help Team Liquid at the International 2018,” eSports
Observer, August 21, 2018.

45. EricVan Allen, “Big data is the future of eSports,” Kotaku, June 29, 2018.

46. Alice Williams, “How can the cable industry capture millennials through social media?” Social Media Week, October 26,
2017.

58



2019 B, EHEANBEFT LI

59



2019 i, EHEMBE T TN

8T &

BN, BERSHMH

Duncan Stewart

/ IR, 2019 FLRBEET 1Bk ERNBEEEREERLE., 2ETE30{ZAR

/f_ A ik 400 ZETT, % 2018 gk BERARRBE &, “EHEKRTN, 2EEA
70N 1%, ko, mEektTN, AT 18 KIrBEar BME-KEHEAEX 90 58, 5%

HWERBEXNERBILELRESNKE, £ FREMER, BE, EHLETN, REFEM

i 85% MARERMFA AR EDEEKYT— EHAMESRRE, BT BREEEFEAOM
RBATHE (52018 FLLFIER) , MARS BEGSHEMEBERORIE. DEEXNG, RS

60



2019 B, EHEANBETL I

&1

FREEBANBINEXETREESHE] BRITEMN =1

201422018 F X EB AR B G BERKLE /WU H #hE

— BAI & 18yt — BE[#E: 18E34%5 — @il 185RE Bl 18E34%
EREEKE
-3.0%
-10.8%
-1.7%
-1.7%
Q12014 Q12015 Q12016 Q12017 Q12018

FRLRR: fE/RFR

2019 Fm 90% M 18 E 34 Z ABBE DTN BTMRNETREN? TRERNBE BT
W—REBE#H, KITEE BHIRKIHRA BRABREER., W2 W HRAFHRANESEA
X80z, MEE18XE 34

FABNOANERTAREN  SGERMOSTANTE ST B 2025 S

RHEAHEUTERA=F (A1),

sor, pmeantax, 5 B 18 & 34 S ABKITER T 188
2025 [ 18 Z 34 % ABHKD alFa gL

mean e RS S T ER G
E 155 DAL HR 18] | B iE] !

UL BTN PAEEEE

FEOFATNES LB, “3

RATER - AMNEABURITEETE T, 7 WERBELRIE, Z25R&RE (LX) TUUARE
BR, B8 B—ELXRBI2 R, RNEBRER. FNEFMESEBUEREBEWRIANT #BPE, &%
FESNAZE N 3 78 FF 28 I E ST ER R 0 TR ot 3t O BEBE BRI SIEN, AMIEESREESH

B, BE BEEAARE - BRTE W BT 43R, A U Bt 18] EE SEBR /D (B IANTRAE “E8
INEMBELE, BIEEZRME, BREEYMH ) . CEBR, X

HRETEA BINART IR,

61



2019 B, AREATRE T I

HET E&XEME, BAFE

HEE, AWM Sa BRI RRATETIE, HATE 48 P TETHBLHIKE “DAK
MERE" HEHRLEBAH PR TIE, TERNMIHHUERE TR, SEAL 400000 ££
EASS5%tERA,

PABRICFK AR ZW AMMM BET E D EREERALHNFEHES, XITEBAXEHEWN / WITRH
WEAE, BETERE & SXFR, REZAEFFETELIR, BEREOEYS, RIER/RFNLIE,
2017 & 6 AA#IT 95% MEEMFE ARDUINE—X AM/FM 3BT E

BR, AXRBTITENEIZEET BB IRAVERERR, AMIEAERE. BTIEREEEHERE
MEAr#E, BEEEFHAIAER, hRMN—EREKTNE, EERTETEAIBATEREGRFENG
R (E2) .

ATRBAMERGEEEWITRNME, FAITUUSE 2018 F 8 BEHHITHN—TURE, ZAERR T
NEFWLHARE, BEMNTBRITLESGT #& (ETAMMM B5 5%, WEBG BHADEBES #&) .
SXREEMNERFEIERL, SFREMAFDMRABITRNT 25 Z B PSR, FRIARRDIRE
BIRERIT AR E,

BEXHE-—ERGHBEBUTERETREE S NRE, 867 BARBURRIER, BREUE
EFTUBENIRFA. 6T BAEANBRBEE ‘X BFELAEETHCRER, B2, SKE
PHE, FENGEREALE, BERINIRERR, BXRRLIRNOBBURIZIBET#E &) .

&2

AMN—EREKITE ST Ea98

20188 XEB G HBURTEE (KFTEHIESZHERREIEX L)

B ERH-AM/FMBET HEERBEER B EHRE-SERFEAT &

18-24%

95%

98%

98%
70%

99%
74%

vl w
S &
= S
£ O
W %

BRI B/RFR: EHEHRFEEN I RNERLRE

62



HXE, BT BNERABEX (MGAED
W —REBET BOARFLS) —EFERE.
NEHTF, BEE—BHE 94% £4614HE, AL
%3 2001 ££5F (HFREW iPod 2 /) 09
94.9%, ‘MEXMNBE EBEEL 86%, LF
AEEEHBE, °esh, % 2018 F 8 AHN—H
EHRIFERIN, WITESEERNZHESD, B
70% WARTEBRIEEEREFERT #H. X
—IAELEREEZEFINER AR FFE BB
BR—8.: BRBOVBEWALERTEEDE
BUITER T #E.

HEHE, BEFE-HHE MNP KR
fEm, BEAE _L4ERE 2001 F£EFEF

B4 94.9%,

REMERWEET HBEAN (BEREMAE
AT (BREMEEER) ) HEL—ETE,
BREKFEEEFE, 2012 F 2016 &£, mMEKSH
BIEEBWAR 222 (11 {2%£7T) , BiE
1%, CREWML, ERMNFBRAERHENBE
I (RBRABHER) , REBETHBERAN
FEHTFBRNA 1.1%, ' THEEBE HEMRLE
—BHREE 6% EAaMHLREK, °

2019 B, EHEANBETL I

BEHEAEAVMEX—ARHFIFEMRTIEENMN,
L2018 F£F—FEAH, %IE’JEEL‘)‘_%)‘_%FF
XARBELIT 12.5% (ZHKHBTEE)
BEMAABKEERRATEXE, iELEE
bemsk S8R,

B BNMAEBERS T SRNETEREAAETH

ZREER, BTIEENNBE BEBYPALNZIL
FRBER EXH, BEATESNAZ -
TERSINFERBHEIFT S B REKER AT,
BXFRBRIEFHER: EEE 2018 F8 AH—IT
EHPEE R, BITEaEENEEAT, UER
RYERERSURBNKERS
AR AR S (B 3) . o,
EARIZBEMN BURTER R
EBTTEN, AEFRARME
BABNLGREERETED IS
25 NBER R A0 N ES R,

BFtEMBEST BT ERAAZRILFREAR &

3§,

A NS feR A X — i E Z |5 |12 A EHE

#HEr—ﬂ:ﬁﬂ_:h‘¢\@E’J*E¥ 1E y‘lx-ﬁ F'RIE&?*Eﬁo

63



2019 B, AREATRE T I

E3

RAEREF. BFEEEFTRAKEES, WrEtbhds

20188 FE B EB/I AL . BEMBAGITEIE

b

1

61%

R

71%

Az e

>+
&t
N
>
it

=
7.'

g

ik
H
b4
s
-

=
‘ '

b
H
o
)
S
b
d

|

N
(]
o
S
@
A
IS
0
]
=]

M

d

‘

IS
(]
)
S
e
3
IN
)
=]
=)

M

d

|

Py
°
S
M
d
b4
=
b

~
| '

bes
aft
.
*
4
3
S

56%

o
N
>

74%

50%

62%

68%

75%

e ZipE 404 ZALN, 671 BRI, 313 %K “KRE/KRFLT” , 313%K “RE/KFEL” , 563 &K “FLFMUL"
119 ZUWART 25000 £5T, 181 ZHUANT 25000 F 44,900 £7T, 268 ZUANTF 45000 & 74,900 £7T, 468 ZUA K 75000

ETHAL,
FRRE: 2018 FF 8 AEZ2IKIAE 1 R EEHCEHUE.

HEWRERS BN SHNRSINN, BIVER
B ENBEEMAG R A S BHEREERK
FEREER., EEMINEREAL B BRIH
ERE. " MBARAE ATV ROZER B A
WAHE, EERNBETA “OME” ABF 67 £,

RURBEARTXEERNSEXUARAEE £
AT E T HN TR IR (B4 M5 ZENHE,
MERMEENBE T ETLESAI KRN
WANGFERD 20 ETEh, ERAFIRAFT,
B BT LEFE AT RAWARE 40 £,
HEREMEE, 8FABEIWAR

25 %7, MEXRFIBEENE

BT, SEEEI IBEEEXE tzzx sz ok Fioz
TR Z B EKEL,

T (A5 . AENE, #EBS
IREBEERESTIVBRAUFREH
BREK,




019 B, EHANBETA TN

El4

EXEMMEXESITARE TSI &
2018F8HEEMMEXN BT AR PR EREITARDE
18-24%  m25-34%  W3544% m4554% W 55-75%

"HEE

89%

ERE
42%

LuEEt
30%

T RFERIBABNT 182244 243 BZNF25534% 250 ZENF 35544 % 311 ENTFA5E54% 492 ZENFE55E75%,
FrRlRE: 2018 F 8 AEHLIKAE 15 R EEFMMNE R CHUIE.

EETHERERNAOMR, BET HEHNTZA FEMIIMN—HF, MEREERZ BB LR

ABZENREFRBARARSHAINERS, —EME. 20K, EEHAEBETERA
At eskear EalLhs, £ETHHEE SR REAERETERAESEREN=ER
H 2017 ELHBET BRARTN—EMU L (B 134, "

6) . ME 6 BRAVEIEXRE, A

ErABFEEETY, B BHNE Eﬂ1§$ﬂ*ﬁ¥@ﬁité %L\r‘-ﬁm

KM EhELESE 200 {23

T, HX—REMAALEE, ¥ ﬁﬂzfﬁtﬁﬁ\fﬁﬂ’ﬁgk_ﬁﬂz 200 12.%
Fea s s0LEE TR I, #0X — SR EE,

FEEBRT BEMHNEEBREX
BEE, EEMBBERARAL SEOM.,

65



2019 i, EHEMBE T TN

El5
FRERMBESWAIMBET BT “HiE" XKEZE
20174 RERUSNEL A BABUN (£7)

BEEASBAT R EEFBA BEER
86% 93% 90% 82% 88% 94% 68% 94% 63%

(ﬂu§k>< £E >< % )( % )( = )( 53t )
$48 J\$67 J\$25/\$23 /\$14/\$39

84% 71% 85% 20% NA 98% NA 38% 65%

i EEER Y -V WiE=ED ENE FE HE AA | EAFN
(51 6>\$11> $0.4 $0.3 < $z> $5 $D $37>

BRE, 2017 FERBETHRSY (The International Communications Market 2017) , EEBEEER, 201712 5 18 H;
MEXRTFEBNBEZ RS, Statista, ZEELIEHB/RRIZMHE; MEREHESH Numeris 124,

66



019 M. EHEMBETL TN

El6

XELHLKEE BFEYWASIT—FLE
20175 BERUSHEHTRBE EDH (1072£57T)

$0.54
T

$1.20
$227 $1 61 EIEZIS :

@ooiser

$1.74
$3.88 $1746147
*H $0.94
WA

$0.54
BAF

whkR KEBEEEBQO7 £ERBETHREY (The International Communications Market 2017)  INE A BB BEER L.
Statista

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

PREFTHFRPEET EARIBER, HETRERA EFE EHN—KEN, BR, THI—ETHEAT #&
NITENEEN: 2018 F-IEERELRIN, NERGT BEMERINRACREZIET, B S/
SRMEEHRTEAM (Fth) ¥, NMRELRASERRROSLRAE, WEA BUTRRMEELAH
BRAEBARTEN EEN, BURT EHEBRRTBAI BONE, WBE BRI SBAERKE
MEERFERE, EEREE 2018 £ -FEMNBUREM LI,

BB HBRSIEL T EWANLEN Y —, EAREAREST BOUEEEYIEX—ER, HRTIVREY
ARMNBETBNAIEE M ERE, TERFET - ERAFENERUS, BRTEa BNEEENEGX
WTEC, BETBREFRTATHRTEEURZANBNK B ERE, SERFFSRLTTLAS,
FUAEA RIS, £IREHAT L RTUDFEXRBIRRTS), AR

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

67



2019 B, AREATRE T I

KEDNAAEEEMABFTEE BERESBENZIEEFEE, IMNSBREAEL, BhELA—ERME. BL
M. EXEMNEXR, SMEREBENARALENBEMASEE LRV # (B4) . B5—FHE, JLEM
MUALEBUTTEAT BX—FEEF THHIBERNG, REEREEARAEE, tEMNABEBAEFI
RIEMb T IR AR, WRIE 4 Fis, A 25 F 75 SHILENASERBRIEAT & (BER18E
24 ZEINREPNE 2% HASERBRITBET ) o o, thB—ELBIMAREE LHIKITE a4, )
18 % 24 B EMEMILLBIRS, & 30%, 55 & 75 SEHBNARTEN—F,

HNMBEERIE UK TRET BASRKGTREREREE: BRITAKIT #EE - MERRENERE
B (A7) , BATEAARENURAKAERSBINR D SiERHA, MUESIEEFERIR? © 254
T ARSI SR BB —E L BIROVT AR, BAESRARFRNAS 25%, BEETE RLITREZEHABY 18 23451
UrRELRBR, ZBHAT A 36% MARTRXRMIIEERIBaT BOAREAZ—; BR55 £ 75 5 ABFARE
FABMBT RS B ANRERIIEN—F, ABDZIHED, BFHBANARTBA EXH, RHH
HEERUIER T ERKITEG S FEHM—RE,

BMNTRE—REIVET B, EEFERGET, KRR ERNEE, EZEREMNE. ko, R
BHENHRAFZER (EDF/NMEEK) , FRABNEVNBEZDNLITE, 2 TERRFEARFHBI
WEREBOEANECEB THEL 50%, BAULFTUSE, BAPENFRDLTHREBE, " BETETRE
REFTR, BAEHRARSERR, 2017 F, BET HRPL 6% BBk & (JEEMLAH %) .

K7

AR s BNRERRESR

2018F X =FFEXEMMEREG BRI AW BE T HN KRR

18-34% 35-54% 55-75%
ERBET BHADIHERA 24% 25% 24%
o RIEE R 36% 25% 19%
EHETHEARA 28% 30% 41%
EREFERIRR 22% 33% 38%
TR IR TR 37% 28% 36%
NAEF= 30% 33% 38%
tbR e 37% 45% 45%
ERRITE & HE 34% 47% 55%
TEEERILLRTTE 50% 51% 62%
bkl 57% 61% 66%

e FHERIBABRNTI8E24% 243 7N T25534% 250 2N T 35544 %5 31T ZNTASEM L 4N ZNTS5ETS S,
HRRIR. 2018 £ 8 AEHLRFE,

68



2019 B3, AN BEFTLHN

2019 F, X—LEBIRBYELISTE 6% £, VXL ERHA, BTEAT BRI SEBKENN, A
IR ERINSERNZ—,

ZRBEY (EENBE) PREM 1962 FERZE, WESEPHCREZW, A, DAELRE/RMFTEIL
X% D) A, B 2019 SRR EEXUHNEEZ R, HFEANE—Y), BRETEIEI MBI,

RiE

1. Radiois defined as AM/FM broadcast, both digital and analog, satellite radio, and internet streams of AM/FM radio. Revenue
includes advertising revenues, subscription fees, and public license fees where those exist.

2. With over a billion people in the developed world, radio’ s reach will be about 900 million. Its 98 percent reach in China
adds another billion. The rest of the developing world of 4 billion will have at least another billion listeners, although we do
not have exact reach data for all of them.

3. Economist, “The lazy medium: How people really watch television,” April 29, 2010.

4. Nielsen, “Radio reaches more than 90 percent of all consumers over the age of 12 each week,” press release, September
23,2009. TMT Predictions is an independent publication and has not been authorized, sponsored, or otherwise approved
by Apple Inc. iPod® is a trademark of Apple Inc., registered in the United States and other countries.

5. Numeris, “How Canada listens: Fall 2017,” accessed October 18, 2018.

6. Canadian Radio and Telecommunications Commission, “Communications monitoring report 2017: Broadcasting sector
overview,” accessed October 18, 2018.

7. Ibid.

8. Statista, “Sirius XM Canada's revenue in fiscal years 2011 to 2016 (in million Canadian dollars),” accessed October 18,
2018.

9. Radiocentre, “Radiois the fastest growing medium, latest figures reveal,” August 2, 2018.

10. The data for all countries except Canada was published in an Ofcom report released on December 18, 2017 and all
amounts were denominated in GBP. We have converted them all into USD using the exchange rate of that day, which was
1GBP=1.3381USD. The Canadian figures are for 2016, not 2017, and were converted to USD using the December 18, 2017
exchange rate of TUSD=1.2861CAD. Ofcom, The international communications market 2017, December 18, 2017.

11. Ofcom, The international communications market 2017.

12. Ebiquity, “Re-evaluating Media study shows TV and radio are strongest advertising media for brand-building in UK,”
March 7, 2018.

13. Economist, “Ambitious commercial radio stations are poaching the BBC’ s stars,” September 6, 2018.
14. Deloitte, “The kids are alright: No tipping point in TV viewing trends for 18-24 year-olds,” 2017.

15. Zenith Media, Global Intelligence: Data and insights for the new age of communication, Q2 2017.

69



2019 B, AN B EFTLHN

3D $TEN#E
BElETE

Duncan Stewart

/ eBRIUN, 2019 F£XE EHATIE 3D
O s1en (eanstsiie) Axesm (40
7N W 3D TEDHL. MRRIIRS) it 27

fZ£7, F2020 £EHEE 30 2ET. (Wit

B 3 W BRI NS ST 12 FIZETT. )

" EA Y 3D $TENT AR R SR

12.5%, BREZ/LFRINRES.

SDHTENEH X —EFrRHRE, TEETZ D
7 B9 B OUG IX — BN BERER R ELF &
A, MA5H 3D FTENLRE B FTENRO MR R BV E hny
Z (EERWRESREITHNREBREM, kT
EDEIN R RLD s (EEBIRIASERZE) , 1T




2019 B, EHEANBETL I

A1

SDTENH ARy IE R E=FIn8AE L H

20147 2020F KB /AL ER3DITENRA (1012%£7T)

% KE 4.6% 5.1% 12.5% 12.6% 12.6% 12.5%
: $3.1B
: $2.7B
5 5 $2.48
$2.28
$1.98
$1.SB $i' I |
2014 2015 2016 2017 2018E 2019E 2020E

TR BE#N LW S FRES AT I IT BT

ENPI RO B LEUESE IR, M B o DUTENMAIRE BiE, 526, ZNEFHARKELHAE, Bt
gt (BEER) . &_%fﬁﬂ?iﬁﬁA%Eﬁ?#@i*ﬂﬂ, B R BIRM LI BRI RRK B AFNEHET
THIEREYT K, FENEFBERRSEESL WS ESMEEEFLIR. HNNFTEMEGETEFD

FRABMEREG, WrE “BOXTLER A% RRFBBAFERARS M —B AT (WF) 5 &
I, ™ 3DFTENIEERX—T A 4.0 R#H “BETEK” DA BRI AT 21K B + 2 B,

Z_Z

B 3D FTEN T IR & FR AV IR jﬂ%ﬂ"‘] 3D ?TEI]*IL‘E*EG]??TEI]E(]%*SI_

HAT, FAIBIEEREIAIATHH

mtmERns ., Reuyre SRV iz, ITENYERYZEELL
HAR IR TS . BRTF TN U«EE'H& m E‘II«HTEIWH Et

PR, EZSREHUALTEN
RAKIE, FEATEHHETER E"J%FFO

71



2019 B, AREATRE T I

3D TEPRIEEZEEFH

M HREA—R, 3DITEE ML — T2
Bt EiE, E 2014 6, Al (BHEEFR

BRFAE EHAE) B8 20 ZETKA, &

2009 ERE 10 ZETERLF (REBHERE
FINEH, BAEAEEERA 3D FTEHL RepRap’
W), F SR — EARI RS R BRHE T,
HBMMASERTHE R . OENYRAIE
CHNHST RS E YN, FLLE, LA 3D HE
MR A TFERRE S, BMER A 30 $TELE
MR FELRBHBERN, HAHRNHEILTE

BENFNEDERKILE, 17U
HFEBREFRITTET 10% 1

KIE,

RBEALBNE.

Tl EREE, RRXRREFRNE, B
wAEE, WME 1 s, 2015 8402016 FAlkAR
B EHATRGFRRMBIEK (BREDASFW
NEFTE) , @z IEHHdERIREHEAY
ETREMESH, BEEENREME, 2017 £17
VHBEINREK, W5, BNFNEDERKILE,
TRF BRI ET 10% FIKFE,

AEKATRE2URE? AP —PERETE
3D FTENRIRIE BB AN, £ 2014 5, T Ak
SDITENHYRBECFFEE S, ENRETTEREMH
EFOEMAEBYRNEE. L, FEEMRF

ZPA—MA LR RIS, BXRR 3D FTENYLRAE
B kEX—Thee., £ 2019 F4), T{E 3D TENM
PRI BECEEERFRINAES, MESYET
ENUS R E IR
R—AHBERANELZEHHMNERITER B ERE
TR, BHEG R THEREMRELRATH, £
3D FTEMEZ MNMES L E T EBEHHIE T
A B#r, 2017 £ 2018 F[a), —U1 3D FTERFT L8
ERR, REBHDAZRENNYE, BB
ENE 3D FTENSUH A S X —F B M 88% TR E
65%, M</BITENAI AL 28% $BZE 36%, 1%
ZERITE, ERUFETERNREN, BRRT
2020 5 2021 & 53 3D FTED
w7,
ATERREE. —MFEH (K
EEROMYRENE) EEERE
MEMmM, ARLE—1MTHEEDN
Wi, BN 2014 Fi2, BRNEZE
THE, REFTEIRETRABIERR
HE M, FTEDTIER BN/ S BRI mA fr
=%, BEMEHMEXHRRMNERT, 20019 FH
WH 3D FTENHL, HREEA ERERE 2014 FHEH
HUFTENALAI P,
ERITENGUE  HE T — TR A< AR B
WER., TEHE, W2 ERSH—ERUERIEHK
FIREBARITENMA. ZAERERANEER, BA
S, BEXREEETNE, 2019 F, —TFRA
HE RS B TENR AR R BARE SR 2
A, ZEAREBRE-NSHAFHLES MR
—¥, ° (REWML, BMEMEBRETHARBEGE AN
IRSLFR 3D FTENIAT (B TEEIERUEEE R |

72



BLUZTTEITENH RN E AT, FEUELE
EERHNT, BIREEEAREEESEBHRE
. i, BIMERLESRELRAERN, BYUAHE
#HiT, BLESHHEERRWERT, §1M24F
B HIVERS (BB AR LR IR B MBI EE BOR IR, )
3D $TENHRR THTENR MR EL RSN, EAGR{R
R (BISTTED RO R/ N) kA, JLERT,
—RHRESHERITEIW R TEEEIR 10X 10 X
10 EXH—2 A ATHMtE. 2019 F, #FEFTED
HUB T EAAR A 30 x 30 x 30 E K L FHE9H)
. BPYUSHERRENYME, AT EITEME
RENYHBHTEK, I, AELREAEB
REMBARRNTARAFERE TR, EPX Y,
LRI BB BUEXTTE, mEMKA B,
Hp—"MI T B E R LI = HAE ElIE
BHRA, ©

®la, BoRBEASIEARE 3D ITEINS, R
RIS T, FE— PR BT IR B
K, XERBABTATHENBIIRE ., RFED.
BRZEFEMEHELN, MEBESKENZE, &
BEKTTE, MINEEERSHHIRNT 7,
FLUMETHSEENHEDN, XL (WE)
500 sz~ S H 3D $TENA SIS 41110 = B~ 2
B—F—FK{&E 500 £ 1,000 ZE£THAE,
R 3D $TENHERINIA 2.5 2%, HEHHER
Ry At AR 0.5%; A, 22020 F, 1ZFUL
ATEPE & 3D FTENfT I B UAL) 15%, Fitk sy 3D
BT mERXEFTEKR, Mo, REATHEA
3D FTENTH X — 2] B 5 0 SRR i kg
A bliEd 3D FTEN S5 EE “KE” , FR
M AEMT AR ESMNEE, AIUITEREER

KEATEHEZE 3D $TEITHS,
RIRBILHHMAL, FHE—SHED

EFH TR BIF A RE.

2019 B3, AN BEFTLHN

S, ENFESENREE, BURTES,
DR A EREHIETH?

3D HTEMEFRIG & LLUE, TRSCARREANOE
FEKE Q7 AHEE 12% 24, B 3D FTEN
EUBIERAEM, AMERRRBHEET? 3D
FIENR A=A BhE Y HIME—T77%?

BERY, EREEE, BIMERERA, HMNE
SRR EHRNFIESTR.

LR EEE —MHETHMITE:

1. EAMBHENYH, REREXRHIE,

2. EARRE THBENYH, REERABENE
7 CRAHIE) 5

3. ERERYE—R—REIHE, EEHNTH
T (MBI 3D TED) o

B AT SR ETM IR, BELEOE
Bt s, REARE (AR, N FESHERE) .
XETZE—BER THTFEEHMELE, AHAF
A, WA, RETESIEHAAENKE, T
MBI E FRIEEA KR (RN I8
NFFRARBNZHSE THFYFHTIMIT, U
ERFEMILRE, MATHENEBREM IS NNITAE) .
2018 £, R ixX— & & BN 8 E s B4 3,000
25T, T EBEAFHNEHEERT 10,000 Z£7T,
ER—MRAST, X—HE AR ALK EEK
FLH 2%-3%,

BEFBEAR (BURMEIE) T8 RERMEMEE
KRBT TEANE, BEENRE, X—HATES
TTEMEFESVR ( “FERVKR" ) #17, BF
EHBABERLER, S EARTZME, FHRKEEHN
KEEHHERE N EHAARS, B
B EHHIER 80 £ s JE R
(REBINLIRE)  REWL, &
Hemip b, UEIRHRDERAF
EHKADEBER, LERYTET
RMAREFEHERE (ZFFKIE)

73



2019 B, AREATRE T I

HAFRNSEERASHLABIHI T ZFE
FIBERT. SRBEEVEDHEFEKL 7%, 8BE
NARFEHIETHNARE, FHETF 2025 FikE)
1,000 27T, i 2018 454 600 {Z%7T, °
S{ERBIRYURAL, EMHE (R 3D $TE0) &Y
I EHAAENSS (AmztEatlitrsis
8) , BT SHHIERENSUNTmIERS # (E
MAREBINTNESXEHNTIRE) . REWL,
REmH Do aei@Eid 3D FTENRIEm AR, B, 4
33K, ERHIEEMRM HEED
& ME, Wt RE KA 3D $TENA,
X LETT 7355 B FHEsh 3D FTENAIT
M, b5, 3D FTENE T HI SR,
B, TH, REMKEM IR
FHETTAER, Fitth BT
¥,

3D FTEMNFHIEE R FATEBR.
FRET AR, KBNS HFREBITHE, &
G, OREMEES T ZHEMmR, NS4 H
AR SIE, XA 3D FTENFHENSHILFES
SN, BR, 2RSHTIANERFS{ZET,
BESEIUHTVEEANERAE—FZET’,
B R HEBRTH T 1% th o] AR EAAIE,
ghsh, B ER=FMEARBENS A& a1
DEHBMNEEITE., B2 BEURYLEAF 3D FTED
MEERNDHEELER A ERENYHEEES
M1E, B, BT HEEARBENSHREENS
BMEBESTARBALLES, RS2, 1EIEH
BRESHEFLSBIERFEATE, BRZEHR
RESENTES, M 3DITHNNSHNERNTEANE
ETEEHTETR.

AT

=L, 3DITEMIAKNTREMRE G FIERA,
WRAEFHBEAEMBREYE, T2HA 3D
B, IR=R—IFEERNTRE, BEKRLTIU
wR—EGE. FEEBES 3D ITENHIE, R
BhlFEAREBHE, EMRNTBRTESHES.
CEMEE O, HEEHNYREEEEE T
SHER, AERETEENES,

ERERLZERONEEN, k2, ST
WA FTERANREEENGET Y, NAENE

FKETHRoTEEEE 3D FTEDFI{E
M. B, BHEIR, E5H
SRR SRS ERE, W
<H 3D TENE.

372
N

ZAERHER, THMESFH LRSI ES
B, EBESRENNASMAE (LHELXE2
—MIEYEEMNIE, FAEAREY ADHE) , °
T A EHEFZETHBEITN, Xtk
Bi% 3D TR AN EBRATRA F RN ILES
MHE,

74



2019 B3, AN BEFTLHN

INGG

EUS AR ERMAFMERIET, MRS A 7 R AR SERH)E I ABR S, FHA%EX A 3D FTENEAR,
NFERF D TR A ZMNETEF? B, HERIA—, BLE, ATTURBSERE 3D FTEIRA
BE e (B2) ,

&2

BHEIEREFH{EES

BEFmESE
BES. FREL  BEm. wEEREk

c BBRER: BK. SHSENTE g * BEEER. WSO
- MERHER: AE. RBSHEE  c HEEHEE. LA

5 L R
- REBHPHIERED o REEPRIERD .
- REEABREH - ombER
- PRI -
- TR - R B ”
T - SHAAENEERDE . -BPEE !
s E =
§< ......................................................................... e , &
g E i
N RE—. SETR RN, SRS Bt
- MBEER. S O BBES. 4
- MERHER: UAAGEOHE - HMEEDHEE. UAKEROTIE,
T
- REEHHIEREN . REEHEIERD.
- BRI R R - BEEDERAEHE
- EFERMEHTIA - MERATIREN
- IER BB D - BEBRTREM
- (RERE/ RN - BORBER
T

FHELsRIE: Mark Cotteleer #Jim Joyce, (3D ¥TEINUB: 4 SIEENHESL. CITAIEC) , EEHRFIITIRE 144, 201451 178,




2019 B, AN B EFTLHN

PV IANSERERLSEX, NSRS #E 3D FTEPRX W SR EIMIB & / S, IMRX—HoR DT A
Tl REE, O, R SDFTENR S5 %R, RRAITTHIE LB AR T AT 2357~ 3D FTENR AR,
ik, A FFRES BYALR, 1% 3DIEES@mALR. £ kS / EFmHE NS REPARE (WF) |
DUESEITAL SR, G TIER, AT # 3D FTENSRIEAS NN AR, RBEENAOE (BF)
REERBOE (MHSLAEMER) » El2)/E, ASREEEUREEN BIARIE (RIFHE 3D F7H
B EAREERE) , BRERS, WHEWHEFROE (GImGtRsE, Fefasiiious)  TMast. O
THATRENEE, NSERHEATRIREMNMAIR, REFIERKEELE, UEY R 3D FTENaIN BHE,
VEARNTVERNA 3D ITH, FEE-RIERBMEXENLESEAEN, “BFITL™ 2RMGRT
BB ER P RBIBL AL ST AR, SR DITEEFENNARETR, " EHITX—HF AR
A BMHEET I , SER DTAM”

FAS DTAM #0 3D $TENE A N AT FZ#E WL

FETRARARIR. ASRETHESHNAESTDRIUN, SETRAMERERNERES HXFRTE.

WEATMRPNEORS: 2T RAR, MUHEEEIIREFE, YETBRATHRE S LR, B
EXRBM—LEEE (LA 2 frsr) 3D FTEMEZR) J&, BIOIFasIEmRssE, DEMZEASE DTAM 2 3D $TED
MR AES, I—AAMNELSAESEREG: EMHESVESHMRAER, MiFRAWEsE

HRRIITEIEFFE RS ELARfHE DTAM 8953, 3D FTENR AU SRS RERN—#0, Alt, SlFES
Hyxsk, HPUMEE 3D TR T e FEEBHMBEEAMBMEAR, AT THRALFI SRR BH
Hopsk. HEEAEATR, RBRHRZLENT WESKRNEEEEUREINTXNMAEFIEA, BT
FASTHEESHH DTAM, BMZN, RAEBEFTERNEA LR =MENEEAR, BXEVEEHRSHFTERHEF
EOHERENETET (T4) 3.

HBaEAR . IRENREIRFR G R A LAGE DTAM, A 5) #RSEiE DTAM A0 & 3D FTENR RS
XAV SHREFENG, URMEEFIRZARFERTRHEER,

EEBAFTER. 30 FTENF DTAM FIEDFEL VAN TRIFFAEAE RN, FW AR, F)IF08%
BUR RS ER RN EENEERAR,

DATENARHTFRR, ATHANTHEEKRNY, MABKEEHTREDHMBEHEAR, ShZAMHER
R—1F, NRAEIR, NMAET, FIRERY REBHRZENZE, AKREE, 3DITEMRB I RASLFIEI (W
M ABHE, KEMHHE) SRIEM T ZHEA, HNHELDSNEMTIHRRZAEN R Y, BRASRES
FaiTIe? YUBEAXKIE, BENTEE,




2019 B3, AN BEFTLHN

Epas

Deloitte, “HP and Deloitte announce alliance to accelerate digital transformation of US$12 trillion global manufacturing
industry,” press release, August 24, 2017.

Ugur M. Dilberoglu et al., “The role of additive manufacturing in the era of Industry 4.0, “ Procedia Manufacturing 11
(2017): pp. 545-54.

Wikipedia, “MakerBot,” accessed November 5, 2018.

Jessica Van Zeijderveld, “State of 3D printing 2018: The rise of metal 3D printing, DMLS, and finishes!,” Sculpteo, June 12,
2018.

Klint Finley, “HP’ s new 3-D printers build items not of plastic but of steel,” Wired, September 10, 2018; Kieren McCarthy,
“Metal 3D printing at 100 times the speed and a twentieth of the cost,” The Register, November 10, 2017.

Leo Williams, “Moving into the future with 3D printing,” EESD Review, March 23, 2018.
Injection molding and metal fab machines are the two biggest components.

Reportlinker, “The global CNC machines market size is anticipated to reach USD 100.9 billion by 2025,” PR Newswire,
March 19, 2018.

Jason Pontin, “3-D printing is the future of factories (for real this time),” Wired, July 11, 2018.

“Near net shape additive manufacturing” opens up the addressable applications by building the near net shape part
via 3D printing, and then using CNC/traditional manufacturing to remove material to the part’ s final dimensions. This
technique is useful for high-value/low-volume applications that have very high dimensional accuracy requirements (such as
specialty alloys used in turbine blades).

. Mark Cotteleer and Jim Joyce, “3D opportunity: Additive manufacturing paths to performance, innovation, and growth,”

Deloitte Review 14, January 17, 2014.

. Deloitte, “Digital thread for additive manufacturing (DTAM),” accessed November 5, 2018.

77



2019 B, AREATRE T I

P EE N R ATERR
By R F AR

Paul Lee

HEHTOU, 2019 EHEBHEERR
1L__i%%%ﬂ$,#ﬁ%$¢%miﬂ°%
70N HhE B R, TOS AR
KTV E BB EDARE, B 2023 FO=4
BEILETMEWN.,
%2019 44, PEFE 6 ZAMERENHGE

XA, 4557 ANEEHREREEFNHTMYT,
N2 ANBERLAZEERS,

EEIS TR — ST, 2019 EhENFE P
(FTTP) WYEBBEMERBLUELIKE—, NEBHE
ER, 2019 F4], FEMITHERAERL 331721
SEHAMEERES, HELREKEM. FITP B3

78



TN TR SRR PR, MiZE R —AIRAR
EIMEARSAS; THHR (¥ 2024F) T
TH S T M=, °

PEASEFERANER ESUSHUER,
FEFLHEEFHF VSRS, ERENEBERFER
—REEARE,

"L, Ut EREHSE £k
BAR 4G Mg (FRELEFM /.
#E) . 2019 Fy), HERKHEB
#3500 4 3G/AG B K
1242 4G B/, HERBH=5
Wk, ‘ENERE—T 5
Em{ZArmH Ll #nER;
2017 3R, ENEAKRLA 23812
AGHP, °

RREE, PEEEDERD
4G MEBEFBE, BEMAN
%56 mipz—, 2018 &), FEHBEREE 200 A
MNEEE, EELE 2051, CHESHIESE
BH 53N, MEERF 04D, ' FEBRIH
AG (L& B R o] B AIRHE T 5G Mg hnAvAi A, EL L,
RETEATF 2020 72 347 5G, 2025 Fi5F 4.3
125G B, BLA%ELE 56 T, °

PN 2019 F, E 4G MG D HH X IR HE
TIMERS, ZRESNEDRANKT., ° (2019

PEEZERIE
AR Bl ke
ASHEAR,

FF AR FH L H
>l SR,

HEMLS B2
r—RKRERE.

2019 B3, AN BEFTLHN

F9, 2RAARDEHHRETKMERS, +E
AEX—HFEHF L) RENL, FE SG
EURBS®HAG 2 BE, SMRIEARGLTR M
RME X,
RSN E EMZ s BEMEL, FERS
SEFEHEBBIRERNN B
BEF, WERASH 500 Kibts
(Mbps) Dl £, EEHA, XL
KRR FE X @I EE AW
HRMRS, BE, AWM. =F
ZW, BT SG LY, Bk
BHNBRRENSEEHTE X,
SRR =N iy - e T
EER, EMHNERERLRKTX
VSRR 6IFT. Flwm, L+FR
R FHWERERHESZ T
hEDLARE, $ETF, TR
]
HCeEREEE TEAM, 46 (RIS T WA
&, MO ELEREFH L Periscope F Facebook
Live (#5F 2015 F#H) MEHENRZNY &S
MENMERE, EWRENRA DLV HTRTE
MR, IEETATENRSHRESRENN

HikE,

79



019 BH, EHEANBEF T I

LR, BERENFAEUFHUL SR, B
# (EAERER) BRATTHRMNTR, B, B
E B EMKEH AR, HRSEFMERERHN
HFAPEEEREa, Hham.

* SEREARMNEEMBE) BB A FEF; 20195
), W AHIHEEBIE8.2512, 20174 K,
EAB772Z N LR, 2018567 LM A% 48.02

12, "HERBIMIAL, EMBRHENERIL

B =),

s ERE AN EEM A, 1_8
LANVFETfERBIME, =
F, 20M175K, JLSFEER ( 975%

RE R R ) B s B EKR,
FEPEAERMIENAR, EREAMNE BT
FRRHE T = DFHARARTHITARNE, BEE)

XA, BYBSMAZHET, 2019 47, #it

REMTURDARERLCBR. BEhxd, £7
HSMAEZ R ERITIRER MK ESE, AT
KBEEEE, " REXLERESHTUELRE 46 55

l_JuFﬁE’ﬂﬁ/RTﬁf BET THERERE., ER
R EIEI0, BREVAREMER: STHRFHRA

BB, ERENMERS: BRER=%/

WA BRI
AT, 2019 FHHERE 6 NERFHHTT

Bz fs, 2017 K, B AP AEH 53112
A, 12016 KM% 47442, 201842 A,

BEXNE (MEEEET) B—&RANIFEE
BS5212 AP, 201751 BE10 B, REBSX

347750
12 N\ F 3

NRSHAART 81 A1zt (128 AfZ%7wT) . © 1B
fit, EERPBZSIEL 493 {2£5T, 2013
F, TEA 3BLLEXFBLIFRITELABEFHIT;
i 2016 F, XHE#EI 1,000 12,

BTN, 2019 FHENE S55ZAKE
HAfE AR AT, 72017 £, 5.06 12
EAEHEAEETFIHTMYE, & 2016 F1EIN
15%, ZfEX—E, FERNEKETHSAHS
REHER. °

2019 FH)FERH 6
T,

G, BIAFON, 2019 £HELEG 2 ZAEE
BHEEERSL, 2017 £, PEHFHEREH
PRIBSFT B BT 300 (2B, P HRE T
T E RS E P 7 TR — AR BR T E,
ILRAFRETEERRRTBEAR OR%E, A%,

BHRIAE) , RENSERBRERA R
2HRE, FEREX—FHNNTE,
o B Bk A 0 B 1 A 4 S I R e

RERK, PEBENEEILRER, B
ZOEENFANEHHRERN B, Tt 2024
F, SENBOEBRATR (FAERLCBF)
FEETRBA (BEHECET) . LR
BEVENR. HEERNITEHME.

80



K==

MBEAREATEEREZ—, BEEATAE
G, ERABHERAT, SEENZEAYBINX
RIS R,

VF N = ERIETIE L R K ER.
Kms, ARTEARAE, BFENEE RS
N, SRIEARZBRENAER, ARKIR
BRI AR OB FHNER S YT ARIEITEN, B
IFEGTHEGE TR, FUIRNS =, BERER
B, TRk EGHE FSER S A.,

BUFERT) B BT AL SRR SR B R A
BENREMGRESERM I IHNEFRNTIE,
P BT MEBmEBNES, &1d
EREMEZTNAE=HEIFER, HRSHTIE
293 AL B SEIRR AL, BIENAE BRSO b T
R, EE, YT S, Wi, £E. mEK,
BAFTMERNVSBERTENARIRAIRS,
BN E A ERINHNIEAESE,

FE-EEREREERANBARIRA, P
A K P ATIH C J’BER, IMARE. T

PLBE T 2 T8 IE g A 1 Hk SR

HBAMIER.

SHHAEITNEH, ©BEAFELHE " URE
EXARE, X —RENPER LU HRL
o, AAZ92500 AR MHEXRBHAS M,
BT XIS KRR G REIRENR R,
FEAIAL, ZRFEES MRFBE 2,000 &%

2019 B3, AN BEFTLHN

A, T EIRE, BRRBERNTHES TR

%, TRITT LRETNNYREE. © 758
i FTTP A0 5G BRW o] IASEB LB X TR, £5D
WERES, BEMRAARIRY.

H=fEH
HEFERMERERIFDEZMR, PARHERE
BIPSEFUTIAER: 7

s (ERFE, BETARKELH R

« BOfeR, ARG B RN S

EON:

 FTHiRE, BT A TR ERF B
BB RN (FIIBT RS BB ERM
) >

* ABRER

F-APMTRETRERFHRE, MATEK
RAREEIRE, TRFERELEERS.
AFELENERTRRGKESEFLE, BRX
et At E, e ERTENE
RIKR, EHEMFS EMBIER,
KBS ADRBEELICDE, TdeE
ARG THEANE—E O, * (2015 4,
PEARBFTAEL 38 ZHREMNE
migE. ) *
SEHSERIEBEETET RIS ERIN
ZHFIE (BEREFAH) , fAimemsiasEs
REURIFBRAERE, EEINSIERED

81



2019 B, AREATRE T I

TIREEEEANT, EEGHEEREREE, 7
EtEMEEREAICHGRETHSER, ¥
BETE, H&ERTITEESEEEHET, 2015
F, PEEBITHE D E T D4R R E B
By T MHEERRS. ABFRREY TR
HHSERRS, £EMT, TRERTBHRNEG
SWAS, B55EBRESIBRATREMS ., *

P EHFEEE TSR ELE
W3S, NSHUARRTEEE
E, LHICHBESHFLERNITE

35y o]k ) o

PERNERBS, HEERITFDAHNATT A E
R, Fit, REEWGELSE B RIETEZ
DEE.

ogs

MEEMS
HARMNTEFBERTHFUES, BEH
R AT, TEMEEEBMBERNER
ZELK NS, MSBHBRBRAIEREE, MG
A SR ENITEEFHEYER. Flm, T
FEEEMISETEERAE. LRERAZRE
YUk, FREEFVEANFT=HER
HOREAR, ©

RN S HIB A A TR E M
REREE, RAEFRRRIN, X
LN B S A EIE ARGk
BEABE., RECDRA 45 (LETH
EMATBREEHDNEET L, Ml
S F A TRETANTEES,
I EHIR KR SFEATTE, ¢

82



2019 B3, AN BEFTLHN

INGE

PESEREZORASIEE, WSEBEMAAKFU~R, REFLSRZITHRESE, © FEER—RNE
BRI AR T ENERS |,

FABICETBRAN 56 ARNLE, TEGTEALETBIRERKMANBERF. 1, TERICASRERBZ IR
#BEEE, BEZONAENAAEY, EXE, PEHHIEER, BANFNSHEZES, FHELEEN
AN EFHEF U SHEER R, F0K%, It Wheelys il E/gIMFE2) 450 A8 (280 £E) &Y
BERFANEREANESE, © BRI HENTFERRETHFES RS FNIANRARRELTR Y, ©

FENEKM S OESET AT EENNAEF AR, ATEEKNTERNEES, —Kihs, SREINE
MARMEE, EENA, TEAE12{24GBF, 825 {LERMABR, 6 {LBsXNBFANE 2ICHFEERF,
HEDHIREAIELE TG, MEXEHEENEERFIUEITE, NomkERits, SFELE T, F
EATEELY—BERERERS: 2017 F, £RATERDEIDWIIRE 125 ZE7THE, mPELIIEY S
Hrp 48%, ©

o, ATEEHFFPER—ZFOINEAR, SEZHF, TEREM IV ERBRSHRBELNHREIF, X
ZHERBEMEBRECVAMENRRRE EFH, FLE, E2018FEH, £ 20 RupHEERSFRFELHHE
ARBETHE, B 11 REFAUTEE, © RRKEE, HRZPEMBEIL, BRSBTS B
A DR, HIEGELS.

83



2019 B, AN B EFTLHN

23.
24.

25.
26.
27.
28.

29.
30.

= s
JEN e

China Internet Network Information Center (CNNIC), Statistical report on internet development in China, January 2018.
Ibid.

Multi-gigabit speeds are already commercially available over fiber-to-the-premise links. For example, Salt, in Switzerland,
offers 10 Gbit/s connections. See: Salt, “Salt fiber,” accessed November 13, 2018.

Joseph Waring, “China breaks 1B 4G subscriber mark,” Mobile World Live, January 22, 2018.

Telecomlead, “India’ s 4G subscriber base touches 238 mn, Reliance Jio leads,” March 27, 2018.

Dan Littman et al., 5G: The chance to lead for a decade, Deloitte, 2018.

Ibid.

Mike Dano, “China ‘firmly moving ahead’ with wide-scale 5G launch plans,” Fierce Wireless, July 6, 2018.

This rollout is based on LTE-broadcast technology; the expected application of the technology is video streaming to people
on the move, including those using high-speed trains. See: Corinne Reichert, “Ericsson launches China Unicom 1Gbps 4G
network,” ZD Net, August 24, 2017.

. CNNIC, Statistical report on internet development in China; Xinhua Net, “China has 802 mIn online users: report,” August

20,2017.

. CNNIC, Statistical report on internet development in China; Niall McCarthy, “China now boasts more than 800 million

internet users and 98% of them are mobile [infographic],” Forbes, August 23, 2018.

. MaSiand Cheng Yu, “How 4G has helped change and improve lives in China,” China Daily, July 20, 2017.
. CNNIC, Statistical report on internet development in China.
. John Gapper, “Alibaba’ s social credit rating is a risky game,” Financial Times, February 21, 2018.

. Alice Shen, “China pulls further ahead of US in mobile payments with record US$12.8 trillion in transactions,” South China

Morning Post, February 20, 2018.

. Ibid.

. CNNIC, Statistical report on internet development in China.

. Ibid.

. Ibid.

. Ibid.

. Shannon Liao, “New facial recognition system catches firstimposter at US airport,” The Verge, August 24, 2018.

. Nawal Al Ramahi, “Cameras with facial recognition software will identify wrongdoers in Dubai,” The National, January 27,

2018.
Liao, “New facial recognition system catches first imposter at US airport.”

CAPA, “Biometric facial technology at airports: limits, but moving ahead, with President Trump’ s support,” February 14,
2018.

Meng Yaping, “Facial recognition technology eases spring festival travel experience,” CGTN.com, January 13, 2017.
Passenger Self Service, “China Southern introduces biometric boarding in Henan,” June 29, 2017.
Passenger Self Service, “China Southern introduces biometric boarding in Henan,” June 29, 2017.

Mao Sigian, “Shenzhen launches the first batch of intelligent taxis to support face recognition and electronic payment,”
The Paper, August 30, 2017.

China Daily, “Chinese university uses facial recognition to track student attendance,” October 25, 2017.

Horwitz, “In China, facial recognition is used to buy KFC, board planes, and catch drug users.”

84



31.

32
33.
34.

35.

36.
37.
38.
39.
40.

41.

42.
43.
44,
45.
46.

2019 B3, AN BEFTLHN

James Vincent, “The world’ s most valuable Al startup is a Chinese company specializing in real-time surveillance,” The
Verge, April 11, 2018.

|bid.
Rachel Botsman, “Big data meets Big Brother as China moves to rate its citizens,” Wired, October 21, 2017.

Ed Jefferson, “No, Chinaisn’ t Black Mirror - social credit scores are more complex and sinister than that,” New
Statesman America, April 27, 2018.

Wharton, University of Pennsylvania, “The surprising ways that social media can be used for credit scoring,” November 5,
2014.

Economist, “Mabile financial services are cornering the market,” May 3, 2018.

Botsman, “Big data meets Big Brother as China moves to rate its citizens.”

Aime Williams, “How Facebook can affect your credit score,” Financial Times, August 25, 2016.
Jefferson, “No, Chinaisn’ t Black Mirror - social credit scores are more complex and sinister than that.”

Laura He, “Alibaba buys US$866 million stake in Chinese furniture retailer Easyhome,” South China Morning Post,
February 11,2018; Laura He et al., “Grocery shopping in for digital makeover after Alibaba invests US$2.9b in Walmart-
style chain,” South China Morning Post, November 20, 2017.

Jane Li, “Chinese e-commerce giant JD.com elevates the art of retailing with Al research centre,” South China Morning
Post, February 2, 2018.

Robert Hannigan, “Wake up to the security risks in Chinese tech dominance,” Financial Times, July 27, 2018.
Yiting Sun, “In China, a store of the future—no checkout, no staff,” MIT Technology Review, June 16, 2017.
Ibid.

Tony Peng, “Chinese startups hauled in half of 2017 global Al funding,” Medium, February 23, 2018.

Rani Molla, “Mary Meeker: China now has nine of the world’ s biggest internet companies—almost as many as the U.S.,”
Recode, May 30, 2018.

85



2019 B, AREATRE T I

PE T REK
P E S SANGRL A T & §E WK E) 7

Chris Arkenberg

HEHIN, 2019 EFREHIEHESE TEEATEFXSEBREE (SF BRI
/f_ WA E 1,200 fZ5£5T, #2018 4 FESERAEERMERRE) , T HEKEHT
7N 950 fZs T 25%, LB A T4 BT, Rifn, PEBKERRTHEL 15% 5
BRIV HHERNERENDRAFTR, FEEEH2IK EAREK, ‘BEERNZFOTHEUARALES
HE—HIN, 2019 F, —RPESHRITEFE BEMENSBERE, REBAMEZEZHFEIIER
AR ATERNNBEIEZHERLSE. TR SEEHRERREREE I, B3

86



ERBIRARENRIBAL, NiEZEA IS
71, MERRERMAK T B,
HEHECV O AEMRZATEETBFXSE, B
WIT T A TR B EF T L HRINAES 24,
HEBAMEAFEEWAERET, TECEE
BEREAERNTH, MMEHE X TENHFE,
REPEELES TEREMRELSERTL, B
RFEFT RGN, FIRETESHFAHEAZ
[B) TR YK R S B — ¥R,

ELeFiZT

AT BT MR P EF ST, BNE
R A FRBINE ST, 2017 F12 B, S8kt
HHHE AT 17,900 XA B, X—%
FHIREBSXRAS, mMitEESmNELE
TH#, REWL, MEEHAEKERS
JiZEE, hHEFERMBL T HREYS
KE BT AR,

EX—INERETREKEEE, 2Kt
AFRCENLETH T, MBNAsines
BHAFHREM, SMFT THEEUGERA
BRI Z AR, BEVSREER (Lt
M) . MESRRMEENNT TS 2HLME
RMERRE MBS EEYER, T TAT B0,
SMXERMEST (GPU) , MERSHRHIT
REMS, NAITARET GPU fHE5, BIEFE
BB NEFES, “BRE, UNH GPUMNKESE.
#EHEs, BHNTE, TRMHSIATH GPUE

2019 B3, AN BEFTLHN

BEERTEFHNES S, Ml At thFiasEHEs
BERTISMEYNETREMELE (ASIC) |
2013 5, WERMRBARA S TIERMIL, M
R LT AF IR KOTES R, © YR+
E U BRRALENRE, &EMERSEKHIA
M RIX—NE LT, AR RHRENT BEA
BMEME—RBROBRRITASZ—, HERMEHF
RAEEE AT RANER (CPU) S GPU , MEFF
ZRAERE—BENASICE R, BFAREETR
SRR TEBIREE., KM BEE MY
AT ZRM, FZAS8FRMNEHIET, B,
EEEMSE T IR TIE KT HiH R EHEIN,
T HAMS AR A S ETARS TR B BELLAET
BYRRGE.

PR BE RIS ARt e, &I/~ m& KA 16

MEGZMHERERFT ZX
X, BHFERBEAT PEF
SHMtIFHAR.

MAFIE (REREFZ/NRITE) , Bz eEsn
KRTHEKRMESIE, fEEs BRIKEREEISEKRN
BRAT (BIRB) (BIXFERAT L™ iPhone i
REORIT) #iE, * X—ERRRPEY ST
Wi AMITERZFS, BARMBIESNHAREET
ERANEE,

87



2019 B, AREATRE T I

MELShET BN TERE

BEE D EFEN IR EmH LIRS, UWEE
XTHHRNEC B TS, RS HERIE
BTN ARBRT KOITERR, ~ ATE8ER
IFETAR, BESMBOTESR, —KCCPUE
THEEXRFR, BEMTEENT BT TELE
MR, BEISRNE, SWEBKELIEE (TPU) 2
ATEEERASIC, THMASERBEMEATS
BERI ASIC, O HIAITHATHL AR S ST ANHES (B
WS ANTBERAELNTERS) HEAEX,
BT GPU #1157 Nvidia IR 289385 A . GPU
BIAIAREIE T AN R R CPU (R ITEE S B
T—RATREES, B9, HHERER GPU 3k
R BLIFES, BRESERE, ATEEHE
SIRIER, Nvidia #H 7 o BB S SR
BUR, | S KEEEFAR
ASIC T AtE GPU E it 2 A T
BEMER,

ERAM T LA S HETE EREY
SWRBERK ST, fRBRARYIS
PSS, XD BETIBEE,
TENGANEENITHRES (TN
EBRSIGETRNTEEMN) , #HhE
SNABEEFERATDIHET, RES—LETEAR
RAEEE, RUPRENRARDEAERA, "R
BT LR R BETHERTH 40 445052, Bi%
NAEEBEF LR BAR R B A HHK
HEEERRATSTTF, PAIMERT, T
G EER I T B AL

ERCRERF—HNBFELATHSEE, &
NEERE RN B L IESHEBLA =R,

RELZHATEAENEBEETFIOFARHAT
Beemit>fy, HEaTH#EE MLUT00 B ol
BESIMRFR, " ZEBENATRBE 14 45K 4
BYAGEmM.

SR, WEEIMERR L ESRETETHEE
ATZgNF, MTERBIEBHECAFIHR, 5
ERZFth TR PERAIRAE LS
BUEEEBRHRF S NHEEBIEF, &
EREBRRBIELRER. BFIENE, M
HEMABFFadl—+, PERKNEFTEL
BHEREBTHLEF S ARE, DUSEHLBRN
EHFFAMNTR,

REM, R PEBEHERSESE (B&HNE)
HNEREFEOENARREE. ATRI] TEH
EMAM T IRE, N shEtk N BERS,
HUMNFTERENALR A, THERENBHE

FEEIMINEREZHEPETT
PHEALZRERSH, MPEBE
RERFMEESFHR, IERFHLD
RES A Y.

HhERs) (FEER) FHPELALIRI ERAISE
WA AR L=, MBHESELRS) (AMD) |
BIREMEA RS NRLEE] 7 PKAKF, 12RX
—tE, PERI KN ETEEEH =K.
mEBETIEREET A, BHREEREGHED,
EER, FEFSEHFSERARIEK, 2017 F
SKHZ) 780 {ZETWAN, 8 2016 FIEKE) 19%,
VRS, WAL SRBHELENEK, B
EREESEHREBMRMEBH TR,

88



AR K

BEE A TEENSIFA TRENE BB Hig
K, PESHHERHITFEBHEELHELTR,
REFENEREMBEBATL, BRITEHE,
PE %ISR CSLIEE DA SRTT, WS, 1T
DB ERITRIRERCHNARETE, HKITTR
AHNEATHIE SBANEHTEAAT, FAit,
FERCREEIAARENENELE,
B SAEFIA T EESUMAZ S
PHERTHSE5E, X—ERTH
SEE K,

FEN TR AARBNE L
2 UTFANIURE s P EEE
SESE RIS .

BERER. TEEFTRESREANLSHOEER,
SE#HOELYH 200012ET, " EEANAOS
BE/MLEBEMBA, © RENAODTEUR 5%
BRTERAMERTR, ENBRTSINEMRE
BHFE, KA REERANATENNB R
EOEAEM, BhENTHENERDFEEK,
=L F, 2REFCBLEBPTENTR, BND
BHkB L e RBRABEFTETHHREK, X—
TP EF RS ESERHEANE RTINS
.,

ERAL. LETENLFKRERE, BEREN
REXR, BERMERTIWHEBRBERAEEL AL,
oh, BABHITNATEBRFSERATL
XRET, BEEREEZT, BEBNARTS
B, 2014 &, FEESESH (ERER B>
WEBHEHREY , 7 ZT RIS RR P E SR
S54RMEET GHBRAZE, FHBFABSL
WHUER 218 LETHITHHRER S35 2, 2015
£, HESH (RESE 2025) 7%, B2

2019 B3, AN BEFTLHN

2020 FZOHEAREZESF (BFFSN) NERNAE
FERIBFIE 40%, AR ) 2025 12T = 70%, 7 U,
ESHNREHEHR—IZIN, ABXBIREGARIRA
HE,

EREAARTTAHIES P OERTAEL 2018
FHERMNEEE—ZET, © hBERD 2
T (ASML) 3TH EUV K ZR &, 2R ERRE
HADREFTIREZ —, fItlAR 1.212%T, X

REPENEFIEAREE, BFE
MZAEX, BERMEFXITIL RS
RMEXESHTASR.

— B HNER AL 2019 FARBISLHL 14 49K 572
RME L, BEREERSNIRI THHE
HHzET, © ™MW, E\FlhE SEMI{Eit,
2018 FREESIERFRANITZHIL 13012% 7T,
MASHE-RER, 7 T 2017 £X, HEEITR
WEELDVURELST, ®

AIERESRER, 2019 F, £XESETLM
B EMERFIIR/ATEESRRK, ALEENA
BRAVHERZ—, FHEREK 20 F1575 K 5%-6%
PR, “itEASHMETRL, WHEALE
BERUTE oKk, FEXUHEI T, PEMB O TRILAREY
ST, FHATERIEARKZEFZO, 2018
F, FENRAEFEITARENEESKE—, BE%
LTRHBENEN RS, ° hERHRT, KkL
BRlmEHEARRE, MATEEREERE—RKE
TR,

R ER LV HHABEA TEETH S
#, BE. MEEEEAREKEERASIFMET (SR
BAT) &M EBE—H{ZETT, BEAZ I ELEHiH,
FREEE, MINERNEMASIFEIN TR

89



2019 B, AREATRE T I

BT ET, ' EBLE, X=ReWAEFREIL
FrRERAZEGSIASY (BEh 124 R) FHER,
HhBESHRSENENA TEEATF DR,
MEFFRE FifF, BAT FIF7ESR/E DIERR F Eth 48
BRHEEEEEFNEARAAS,

BATIEAS A TR NRNE B RAR S,
RHEHFREAERRZF, T ZREVEEBERHF
BENSESIT IS AT ERES S, MEEEE
ERITHMREBTOEERHAIBEESSH,

PEIAHRSR, KRABREZ2HL
HEFAWE), MAIEERESE—

KKEITE.

DX HANEY . &2 Hin U e K
W&, BT ES A SR RBRGRIZT
VHEEERM, ETEESE, EMEANELEX
BH RS EE—ENH T RRBEIIFES) (FPGA)
BHAE, TATIXRETHYT KNETETE, * M|
HEESSEREMRS BB Ea A FAE. E5
ERME, BENSAFEFESE (EVERR
2) s BEsER=2r 14 gksie, *

2017 €6 B, TEESERFH (F—RATE8E
LRIKY , BHPET 2030 FBHH A T ELER
HERAEEN BN, SERBEZENEFSHIZE
2020 £ 5FAKERE, UK E 2025 £ A TEE
FHELMEARE, 7 ZTREFE S PESAL

IR, O RARMR AN BRI E Z TR
HMBEMERIEE &, *
SIASMELZFEEEMEANT. TABDAFELS
s A, ATEENFSEER, HREBHEE
IRt Bk, R EY] I AN E R &R AIEB R
EEERIAMAREESELTABEEATENE
Wi, PER, REBHERAREMNT AT
AR ASNERTE, BRERXTIIEBIR TN
E S AR IRREEIERS I AT HIE AT, 3k
BERENEFMGLE, 2018 F
6B, BARZRBRERAEHE—xKF
E#HBEEEHE Arm Limited (—%
JEESHTITHEES (Bt E
¥4 Cortex iPhone) ) FEWVEHNZ
B, CHRAAREMEATER
gk, HRIH—RPFEENUE
BSR4 BESTR, W 7752 ThE Arm
Limited #E4£ M 45 51% FIREAN, ' X —23EE P E
BRBREESL Arm AT, ERTRAZE, Arm
NEF 2017 FHRHZ —NBMKEFEER, ©
PEMVHNRSIESZ A AR, DIAEH
HEIND AN, EX—FH, KIESEREER
TERT WA 240 {ZETTERE T ELHFHE
RIS, BEMINEDFHIESRHHRT2IE
AN, ©ZATREEHE 32 2 NAND 575 4
MR BARXE—NEkk, BIEETHMT
ERFIEHNENE 64 B0 A, B, PHEERA
THEHE 1A PERBIRERIFR, BT aEAaRE—&

E—iju BH

SEME; eREREREROCARI S,

20



2019 B, EHEANBETL I

RREREHRFT=R, ¥ SkEN, AREELD B R BRI HIR NS E R B ERTEF S,
RAENE—ERT], BEUEAMT ST ERFFRFFIEARB7HKTE, BERK

TR, BEAERE I TR SN F. CENNRERTH
SRR, RERELVETIERSE BUATEEZOMERFRRIBHRER TR, T

HOESHEFARNEHPLTER2 S, BRFE  BAHL SCHEHNE, Y ENRKEATHARSE

BT H 2, SEMATENRREAS

hECICWVFHERBMARREBL #wr oxwastrs, mes

— AR R AT, BiXhE

HRFSATNARKERRETLTA Eﬂjﬂgz\ﬂﬁé’u}%ﬂiﬁﬁ%%ﬁ;%ﬁﬁ
B A E W FE. SO,

91



2019 B, AN B EFTLHN

INGG

REBUT. $ESBRIREF AV IEEFON N, AL T —HNEROBEFEFERXBIRRTE, WRTE
BEBSTHE NS R A RAEIKEAR, B 2020 FEAFEAREBM 13% B X 40%, NoyEHE A hHsnH
KEEFN, Q2018 F, MEFRAEKFSEBR—FUL, MRPES FHIEFITEBATEEEIEHR,
BIMNB T A REERBUEBNLHFIEE N, HHEEALEENFTR, WAXEDNMETUHE—FRLEA L
AR, s RETENH—RIARMEASEERTE,

ESNSER T SRt A S AN R EFRINRETE S, UREREF, CUVREIEFTEENARELTH
TiEBAEEA AT IREAFRN, MhHNRERDSHERER SRR U FMBRNFTE RO B g,
PEATERPNHTESHKEBTES, DEENNEIRMEEERAN~ M, MEEATZERMANL.

AT ERZRSNLUITNEE RASERABTHLATIE, UWRBFNFIRGTE, BAT CREXBITH), HER
T REzEmL S, FUHIIEERSERENEFT IOV EHNFENEL SN, HEYR. T
WA E QU — DR HER, N THAAEENS, F2RFIZFUYE, TEBELEOH. EME
NW=AEEE. A, FSEHTHAESEENEANBEREAUZT TR, REEHEFNBFHERE, X757
EHRESGAA, REVFURLRF I SENHEES,

PENFSWERTYEERSY X, mhEEEFSE~ VRS EBSEOMM, W EHRNEEF B
EHpEAN, ETEEATSRERESTARGHER, FEEXMNELEERDHEI, WIUTELEEZ. 247
BARTARRE, #s) ‘O - 3271 - QU3 MRIRIAES, HE—DRUTENGSEFREN. B2, EN
SURX—T 2EE, PEBAMRENEVICTHEREES EBRS, NEREBELZZALFEMIFITILRE
FENETLRIR, NSHKRE, ZISEPENSFHEIESIE B SIS,

BPRARE, NPEMNS, RARTAEXETEZAR, JLHER, PELFRE—MERENBISMART O,
PRAXRENEKSE5E, e, PTEEFSVNHERNBUELET, PERRTHTENHEER, FAHE
BRILHEFEWVREASS, EMREACHENERE—MERERNAT, HEFEREEHN M. TE
AR E R AENE RN EHT RO E AR EREENIAL ki, RENL, FENEHNSTEEE
B,

92



—

10.

12.
13.

15.
16.

17.
18.

19.
20.

21.
22.
23.

2019 B3, AN BEFTLHN

Epas

E.Jan Vardaman, “Semiconductor industry in China,” TechSearch International, 2017.
Adam Minter, “Why can’ t China make semiconductors?” Bloomberg, April 30, 2018.
There are many other cryptocurrencies, but for the sake of simplicity, we refer here to bitcoin.

Sebastian Kettley, “Bitcoin price soars to record high above $17,500: But why is bitcoin rising so high?,” Sunday
Express, December 12, 2017.

Economist, “Why bitcoin uses so much energy,” July 9, 2018.
Crunchbase, Bitmain company info, accessed November 13, 2018.

CryptoCraze, “Cryptocurrency and mining impact deep dive: Antminer E3—The end of GPU mining?,” Seeking Alpha, June
11,2018.

Max Chafkin and David Ramli, “The world’ s dominant crypto-mining company wants to own Al,” Bloomberg
Businessweek, May 17, 2018. TMT Predictions is an independent publication and has not been authorized, sponsored, or
otherwise approved by Apple Inc. iPhone® is a trademark of Apple Inc., registered in the United States and other countries.

Chafkin and Ramli, “The world” s dominant crypto-mining company wants to own Al.”

Junko Yoshida, “Al comes to ASICs in data centers,” EE Times, June 6, 2018.

. Nvidia, “Powering change with Al and deep learning,” accessed November 13, 2018.

Bloomberg, “Chinawants its own brains behind 30 million self-driving cars,” March 26, 2018.

James Morra, “Horizon Robotics takes aim at the artificial intelligence stack,” Electronic Design, April 23, 2018.

. lan Cutress, “Cambricon, makers of Huawei’ s Kirin NPU IP, build a big Al chip and PCle card,” AnandTech, May 26, 2018.

David Schor, “Cambricon reaches for the cloud with a custom Al accelerator, talks 7nm IPs,”  WikiChip Fuse, May 26, 2018.

Masha Borak, “Alibaba is making its own neural network chip,” Technode, April 20, 2018; Baidu Inc., “Baidu unveils high-
performance Al chip, Kunlun, at Baidu Create 2018,” Globe Newswire, July 3, 2018.

RalphJennings, “Chinalooks to chip away at Taiwan's semiconductor dominance,” Forbes, November 9, 2017.

Statista, “Consumption and production of China’ s semiconductor industry from 1999 to 2018 (in billion US dollars),”
accessed November 13, 2018.

Minter, “Why can’ t China make semiconductors?.”

Niall McCarthy, “China now boasts more than 800 million Internet users and 98% of them are mobile,” Forbes, August 23,
2018.

China Daily, “China announces measures to boost IC industry,” June 25, 2014.
Yoko Kubota, “China plans $47 billion fund to boost its semiconductor industry,” Wall Street Journal, May 6, 2018.

Scott Kennedy, “Made in China 2025,” Center for Strategic and International Studies, June 1, 2015.

93



2019 B, AN B EFTLHN

24.
25.

26.

27.

28.
29.
30.

31.

32.
33.
34.
35.
36.

37.

38.
39.
40.

41

42.
43.

44,
45,
46,

47.

48.

Kubota, “China plans $47 billion fund to boost its semiconductor industry.”

Cheng Ting-Fang and Lauly Li, “China’ s top chipmaker downplays threat to supply chain from trade war,” Nikkei Asian
Review, August 11, 2018.

Ibid.

Alan Patterson, “Excluded from M&A, China focuses on expansion,” EE Times, April 2, 2018.

Vardaman, “Semiconductor industry in China.”

Cheng Ting-Fang, “TSMC founder Chang warns of Chinese dominance in chips,” Nikkei Asian Review, September 5, 2018.
CB Insights, “Artificial intelligence trends to watch in 2018, 2017.

Zen Soo, “China’ s largest tech companies have spent billions on investments, but are they smart shoppers?” South
China Morning Post, May 21, 2018.

Economist, “Alibaba and Tencent have become China’ s most formidable investors,” August 2, 2018.

Soo, “China’ s largest tech companies have spent billions on investments, but are they smart shoppers?.”
Reuters, “China’ s Alibaba doubles down on chips amid cloud computing push,” September 18, 2018.

Andy Patrizio, “Baidu takes a major leap as an Al player with new chip, Intel alliance,” NetworkWorld, July 11, 2018.
Baidu Inc., “Baidu unveils high-performance Al chip, Kunlun, at Baidu Create 2018.”

Elsa Kania, “China’ s artificial intelligence revolution,” Diplomat, July 27, 2017.

Elsa Kania, “China’ s Al agenda advances,” Diplomat, February 14, 2018.

David Welch, “To find China’ s best driverless technology, look in Silicon Valley,” Bloomberg, September 24, 2018.
Mayumi Negishi, “China gets hands on chip technology in SoftBank deal,” Wall Street Journal, June 5, 2018.

Ibid.

Ibid.

Cheng Ting-Fang, “China’ s upstart chip companies aim to topple Samsung, Intel and TSMC,” Nikkei Asian Review, April
25,2018.

Cheng Ting-Fang, “Chinese chipmaker takes on TSMC and Intel with cutting-edge tool,” Nikkei Asian Review, May 15, 2018.
Chen Cheng-hui, “TSMC new Nanjing fab to ship earlier than expected,” Taipei Times, December 11, 2017.

Kyle Wiggers, “Huawei debuts Kirin 980, the world’ s first 7nm mobile chip,” Venture Beat, August 31, 2018.

Ibid.

Areil Shapiro, “Qualcomm CEO: ‘We got caught up in a trade war,” ” CNBC, July 26, 2018.

94



2019 B, EHEANBETL I




2019 B, AREATRE T I

B ¥ it 8

T—RBAEN, BT —RETH B

Duncan Stewart

/Eﬁi%@ﬁﬁzmemauﬁmg¥ﬁgma
—— B R AT
700

1. KERJIL+EA, EFHENBF2BRERTE
Bl FUT2019F 2020 K E R LB L Lk
B BT BN, SR8 ‘g T, RIET 1T

BHREBENTES (BETREENESEET) 1t
BHNRAKREBNEHER BRI A TEMAIRLT
E. REXHMMHE—REZERM, B “FN —
WIREEILAERE, BT ITENLRE T
BA-EERAEEMNITELDE, BEHTEREE
FUENAELERE. KEHEE10%9TETE
A ERREIAR I Ok

926



- BEFHENTHRARKRBEES500ZERE
A, 5ErMBR T ENHHIRES. H
T, 2019 AT BN (BB HRAZEFHAN
A BB RITEA) HIHIIERERE A%
7T, BERI20304, EHHZHNEEFI. TR
Hl, FARBARARRE R ARSI ERED,
RE—BRTETRAEE, RACNENH
ERSEIBARETETITE.

2019 &, BEFiHEVHEERLE]

ﬂﬁﬁ%ZOERZ%%%ﬁE
1z =T

FAHL 30 £, KIKE

E1ZETT-

Gt Byl A& LR A RHE
FEILE

1-2 H{ZETT

3.

4.

2019 B3, AN BEFTLHN

HEHULEREFHTENRREBTHHELI0ER
WL, AMEL20FRUERETITENRELR K
N, BAEL30FRNGRETEEEFITED
LY R TE, ¢ (BFIRNE, —EMERNRE
ZOANE A E T ITEVUKZ AT RELIL, *REX
RERDEARIRE. )

FiLE205F48, SRFHPHEFIHHETH (€
RREHETFIHEN) SFER-ERCETHN
H. FHETIHEN OFR “SRENHRET
TR MR RRE, TRETIRRER
K, BEREREMENE TITEN, EIEBRMITHEE
HESER, BTsEEEFLARNE. BaiEt
PEMLITIHENZRENTRE TIHHERAR
ks, MEHUF LI EEERFELTZ .
FHE20EK, EFRLMBIPTIRBREEIH
fZEx. RAEETIHEN VL RBESN R 5HDF
PEHSSIUEHE IR AR, (ERBRNETIHE
L EANIERY) SFREARRGHARI TR Z R AINE
Rg , MBFEREEMBER LT BRDT, 1
WHBARAERNEFHESVHNE T TENH
RAERD, SNZHERERRIGN, RANTE.




2019 B, AREATRE T I

BEEEANEBRAR, BXRFE
R FHR

BMERE/LHE, BT HENOBSHFOR NI
O, EARAEHHANIAS, EIFRARILE
THSNBRMANEAES. T “BIB
ANKAETHR BT AVEHRBLARE?

REEFHFIREERE L%
#r, (BERENETITENETE

SERE ALt

KhrL, BYBUBEYHAITHRERAE., R
EETFHUFSEM S LNES, BEXLLE, 87
THEANES, REMBEE DGR TENSE
W, RLENERNETIHTENELESAFLKL.
AT, X—S—BEAENMES (RENERE) ,
AKEBTIHEIGE (RE5L570E) KEEF.
ATEBEESETBNNNE, BTERNTRE
TIHEEEN—EEXRE,

EF RN ER

ETITENZRETHRIE T (B TESIT
FEHPHNREKE) NEERTE., SaTNEFE
NNEEYEETN (NSEFRSE, N—IH%
BT) , BYEETNSIRREAETSHHE. M
711,000 MIEE F T MG — B EE T (T

BEMUBNEFL) , EERRX D BEREERT R,
BT (TRAEZ, B 208n) BRETIHE
PINMNBERE T EBE TN, RUBBEMT
ERTHEE T,

HE 20184, 20 MEEFM “F1 19 MY
HETA METFITEINEENY, BHMESK
HEAF, B S50, 72 HEE 128 MYEEFAHIIR
EMERMHET, ERLFEES
H, Rt B IA AR R NEE,
AMITEBINAME 60 M HEZ YR
BTN EISESNETHN,
CEEMRERTAEE, RAKE
YMEETIIRS, BINYIEE T
MESHREA, REWL, 2020 FHABIT
60 MIEE TR ANE TITENL R HIELTY, F2A
FEESE, NMERILRAE THENNTE.

FEENRT, BIF 200 MEEE TN (B
20 5 e T, HELL 2018 ERENVANET
THTENSE=1"841) sEBAETIHTENLA
FELFENL, BEEBITFENNEAEHE, B
BRAFRHRIERBRER, B, £H
BEAET, HFBELFREGHENRE, ME,
ERBAEREDHEEENE ST RN, 78
PEETERTENAMERE, Fit, ik 2025 % (R
o) H 2045 F (EFTHE) SEEBMINFLE
RXFEFHEN, eXBEAEFTENEG DS (R
BT HX R ERS) R TEEFHEA
B 500 (22T EA. XELUFHBRITENHHN
R, BRITENBEENEENERE X

98



THRENRE MR, 3 20E B F RS ERN S 2805
B, 2017 £, BEITENTHHHHEL R 32012
E5T, Bt 2022 F£51EE 450 2ET,

EFHREEMARmOE

REETHENSTESENESERATS, B
TEBREG LN, FIAEL 30 FRATHHIER
{XBEIRR 500 {27, M LTcxEx, BRXPA
NS NLFAZTHRINRARE, FXE, KRRTHF
ETHENBEEMATREZ WS 5
PRZz—, ECEIUEFHENNTE, BT
HEEZHERTE,

o, MBTHEASGRER, ETIHEMNE
S HEIEERNEOFHERETE, EFHENN
IRERRENERITETVAMARE, FENAE
GITBEHEINB FRAFTEHREKERRE, &

BIZBENETIHE

2019 B3, AN BEFTLHN

REHAHEFTENEHETNRK—RNEE, X&
MG R EEEIEA,

ETREIPHERAREENE

SARIERH—NELRE (FUNEETE) ,
BTHENS B THMBLBT T EFART, NME
ELHEHANNRG, RENHHETIHEN LT,
EABTEETIL, (TR 30 £RLH, " RE
—Lespd g 2026 ESHPER A ANz — ") , B8
NERRFEETF A%, EAREBTIHENSLHEL
sk B7, BTHERTERELHRIZLHNEYN
BT7%e, BEVBEE. TARHES. GHEE
R, FRAFGRKNBEMEES, EX L, F0fT
VBRI B F IR RER, 5%,
ZEMEY., BEAMAREL, EFRENRESRR
Srlh, SVARBNASZEREGRKERES

ETIHENSRENHFARETNNETT AN, ATEEBESFMETNNREN, FUREETITE
YA ESLA B ERITELE.

RPEENBE (BT 27315 FEE; BT 45067 £KE; 0 FRE) WHE TR iEs, ASE
77 RN AL, SSE 4 FREEARL, BE 20185, BFHENBEANNESI (A%, KHR.
IBM %1 D-wave {018 %) AAET 4 FFEEHOFBEDHT, BHE00IS FRELEL (15 FHARE)

HERENETREREAER. EXRENRAXANFENEREFTBRIBART AT, ANSN
WRERY, ARAKEFETUE LTRSS, FUENE, BARE 30 £/, AABEEEARE
REPETHETFHEIDEREEREL. MER RS ERSRA,

BERHN—ETENAREMREL I MELIRBHRMEE., EFITENEIERERA. 5/
R, REENDRLINEREEFHTENBER. ER. EERFHFTETNETIHENRAGEERF
Rk, BEBERAETIERERPARHE T ITENEKRE- NI/ IULWEE T AT IE,

ETHENEZRAN TEMNTRBENAMES, ALRAD, BEEHERA, BUBEFIEE
EHTRTH]




2019 B, AN B EFTLHN

ETReWirER, ARTEERTENGRSMY AMENEL, UEBEFHBETTENRE, X
&fl, BXFFEANER. NERLZ2HNAE R—ARAR “HER - T ISR,
RE, OCHAIRNBNE BRI ORETMEAERTT

EFHEAREELERER
O EN. SRNTENBTETITERE, (UL SERAETEREREIET.

BF N —HHASNNUESFETHEARETHENTEN, St3&M (B 10 7)) #IEX;
AEMREREA, ZANTRFREABRERE T, BRIETEFHEMPYIELITT RELEBHIN.
ETHENFFEERSTABRTERITEN,; TEBURANERTRFELEFENTE, BEERAMT
ERARA—KR, BEEEE.

BS5MNE: XREFHENTENMERE B2, A7 BXEREFAHBRINGETEFITETE
BRI TR F W AT E, BB THBESXTEMSYE, TN EMNERERXE,

BF¥ENSMREN. A REANTREER, RRETIHENEBHTEETENRARENBHEX
BRAFOLETHNIE. FEIRNE, EFTENELE-—NMEENRIEEN, FARREELE
A EfR @Rt AT, EFHENTUMNAREZE ERALEFITENEROEE (FSZRT
SORT RIS RBMENEZE) .

BEFMRY. SRETHNAEERLEEEMNERE, BN THRRTERNZZFHILFREKEREEN.
e, HEAINA, HEFHENERBRTERUTEN L EBREN B RERRBANEINE A1 LIE
i, BETUBTERRFEEREXN— KRR,

TR ELBRLEGEEAN, MERLEFTIR, " ETHENOTEE D LESITENSE -4
RIE: MREFUHENZERA—IMEFFEND, BABFHENRFTEVND, (RBREBEEREH
BTHENRTIRMBENRELRS) 60, IREFHTEYNFTE 365 RRZR—TIHE, ETIHEMN
RBEEVIN R, BYUIEFRRIBUHEESFTER—FORBERTA, FIL T R — D EEFRAIUE:
WREFEGHENFTE/NNER—ITEES, EFHENTERFTAZ =N, HEREHNEKR K
WFRR, AESERABEAET, FLTFREENRE, FRETHENGIEREES. REZHE
FHEA KA R INE A R R BIR 2 B EL AR,




2019 B3, AN BEFTLHN

EREME: EFIHENLERBRAANBEIRUCEINEY RGEEFRHER AN, EBLIEHRRMNE
FAHEALRD., MREFUHENRNHBLAATE 0 2F, MATRME R BFE524 30 {LFFHEE
ZRRX, BELSHHEEZ/NDHRRNHBAAOERBNBETESSIZRZEE, BIED KK
EEFIHENZARBIA—RIERENE, B2 FIHEVRARAELE D LB SRR mE, B
FUMALING, —BEEUEREHEINENNRASERREYT K,

MEEFA AR RETNFRGHITEREET L IERGEEEBRART AT . BT . JT &% RT.
BY. BYRWBSBETHE, X 2018F, REBAVEBTHENXRABSETNIBRBTEA,

BEETN. PEEFUASIFNTENYEEFUME, HEREMNUEEN, BE2018F, BES
FREREE, HHREE, EEETURTEAAEVEETAMN; NS, AMITRIANAFTEHHE
EEHTIEETM. EBHBRAIMEBINERETTENERTEREEZEE T

BRENPHEFIIE. REFALANENEZEETRMANEECEZRENER, ERAEYMEETM
MEHREETFSEEE —CEBNRELYEE, IMEETHRILAESEFIHENIENSR, BFHR
MEER John Preskill iA%. “#E 100 MEFRHMNETFIHENFFED EXTHT, [BE]IREE
ERAAERAETHRANEE—H, ”

BFRH: KFER. 2T NZNERFEMBNE FHEFEBENROBEETRE. RAM, £45%
HENHTESARRINET RS, ENRARATEARNGEE. ATEFTENEFTETHZEREE, X
FEEETAMNRMAMET RS,

FREVTEAEMETHEN . 551, VPETITENEBTMNAE LIERERRNETIHHENERITE
NINEHREETR, REMRARINA, SHEETNERE—EHEN, ERUHTENNEERREEER
TETHEN, INEXATETHEN., ERFANXBET, ERITENRNUETHENEANZREER,
S5ETIHENTYEE TARERMNERELRS, 2017 F, 20 MEETUNETIHHENEREH
iR E, AMIAMERUTENNMEESE 2 MYEEFUNE FITEEY, EFRK 48 MEEFM
METFITEN., 2018 &, ARELZYEETFUMITENNEFRLED. —MNFARBREKA, F5it
HHEBBIRISE 48 MIEETNMEFITENLS, Ait, EONTRIMEFENEEARMS, “BNX
R ELRE, 60 MIEEFUNEFITENEFREINE FHEN, EBEUREA R TR
’E. BANMREEHEN I FENEFREALENEL THE (100 MEFM) EFIHEN, BLH
BEERNREFTERATENFERTNET.




2019 B, AN B EFTLHN

INGG

AABUFIAER T KBS, MAETRAFUEMETHRARIECT:

HERREF LM RYPMBREVR. IR 8 FAKNIMELHH, ENIAEAT, EEEFIES
BARZE (NST, RETEERSE) mRANETITENABEET T IFE, IBEEIEE “nEgdEs” , &/
HLRE e NIST FrR st M E L& MFTINERE, © W SAZISEF, Foh SRt e amE,

INBASIEEERRENPREFRAR. RAE 50100 MIEE T ANSBESE TITENNESNERZE TIE,
BE N RFATHEHTEE, SHERARBSERATRN, TUEENE, JLUEELLSENAEY A SIEREEM RS
. XEFENR S AT R FER A EESHETERE, 7 Bk, SIENASRENRIEEFRAMNITIEA
FEEPE,

— S A S T EERRENPREFRAR. BT UAIEYIE, HtSuEthesBaRENtRE Tt
o BRI ESE, AMIEBANTRETHENEBEARRAS, ° HITEEUSRSLME R E, BFFF
TR, FTRAASLE., AEENURRRATES, © @amiTlthy BT EIRINGT. —Ep
FAEMREFIHEN S BEREE, VMBS IEENRIHENESA, CURTILhES T8 FHENER
SR, FYORENRBIIRITE RS ENE N (KA, X2 MEFGITENLRRNEE) . 7, 5
SHETENRM, BAMERRBTESERRENTRE T IHENBTRSEE ” MigyE ® £5u.,

EFEMETTERN, AR EER, BS. £HREF, SHEUERSRRESTILH, EARABIITE
PR % T R8T E T NS ENA G AN, REEASHERITENRAGEE T TENRNES
IR BLER, G, EASATRIOFTEKRSE, Rt TSt ENE FRE2EM; HFHAEFR
Kok (—HRZRHETIHE) BECRRGTERUNKITAR, XhirEBRRERSNTERE, ©

EFMELSHIE, REQTEEHN T ZANRER, ., ARARENETEMtTANRNEE, 87 1HE
MUNBEBINREERE, TEILEWVEHRDENEALES N2 AP, SVSENZEE “NREEINR
—BAABREIRAAER? 7 BEEESULSENEIVEEMSEEAEINAR,

WHIATA, ERAEFITEN LT, ASEERAEF BEFITENRN., BEFITENRARCRLIF BE%EMK
RRBBNEF 7%, —EFRAREEFRWEHNAE “BFBE” BREFKEI, *° 5 h LIV 8BS Rt
EFIHERARPVEIA SRR, RAXMEHITURITERE, 7




2019 B3, AN BEFTLHN

BRSHRIERIFESHERR. ATTESLI, QEANTEIRTH, BHLAERTSZEmns
ARAEHMEEERERH. *° SLARRHNMELSELRRATRERREXAN, RRETHTENBNERE
2, M3, FEFRETIHTERRMTLEREEMMN RS, RRAFBETAS, BRAKE, FURRTASE, £
EDEXAZURBERFETHRAR,

REHEREEBEERKRRFATSRIEBEETITELNTESR, EXHFFARRELIASAREBINET
T, BTEFHEARLEHTRESEERNEm, FHit, S SEREEREZIFECOTIEFITENRE.
KHEFRBEEPAN K EHERTRERN, ERAREII. FEEIEREF XSS AR AR s
KEHR.

103



2019 B, AN B EFTLHN

© ® N o v

10.
1.
12.

13.

14.

15.
16.

17.

18.
19.
20.
21.
22.

23.

— S
JESDas

For 2018, the market for consumer smartphones is worth US$500 billion; it is US$200 billion for PCs, US$100 billion for
tablets and other mobile consumer devices, US$150 for data centers, and US$32 for supercomputers.

Paul Teich, “Quantum computing will not break your encryption, yet,” Forbes, October 23, 2017.
Katia Moskvitch, “The argument against quantum computers,” Quanta Magazine, February 7, 2018.

Lily Chen et al.,, Report on post-quantum cryptography, National Institute of Standards and Technology, US Department of
Commerce, April 2016.

Teich, “Quantum computing will not break your encryption, yet.”

IBM, “Quantum devices and simulators,” accessed October 18, 2018.

Rigetti, “QPU specifications,” accessed October 18, 2018.

Andrew Trounson, “Quantum leap in computer simulation,” University of Melbourne, June 26, 2018.

Cision PR Newswire, “High performance computing market - global forecast to 2022,” February 26, 2018.

Kevin Hartnett, “Major quantum computing advance made obsolete by teenager,” Quanta Magazine, July 31, 2018.
Teich, “Quantum computing will not break your encryption, yet.”

Michele Mosca, Cybersecurity in an era with quantum computers: Will we be ready?, Institute for Quantum Computing,
accessed November 14, 2018.

Scott Aaronson, “When exactly do quantum computers provide a speedup?,” PowerPoint presentation, MIT, accessed
October 18, 2018.

John Preskill, “Quantum computing in the NISQ era and beyond,” Quantum 2 (2018): p. 79, DOI: https://doi.
org/10.22331/g-2018-08-06-79.

Chen et al., Report on post-quantum cryptography, p. 7.

Tina Amirtha, “Everyday quantum computing is years off—so why are some firms already doing quantum encryption?,”
ZD Net, June 2, 2016.

Angeli Mehta, “Big business computing,” Chemistry World, May 2, 2018.

Faye Kilburn, “Quantum computersa ‘viable’ choice in portfolio optimisation,” Risk.net, July 23, 2018.
Phil Goldstein, “How will guantum computing help banks?” BizTech, January 18, 2018.

Volkswagen, “Volkswagen group and Google work together on quantum computers,” November 7, 2017.
Bohr website, “How quantum computing will disrupt your logistics company?,” April 5, 2018.

A. V. Frolov, “Canaquantum computer be applied for numerical weather prediction?” Russian Meteorology and
Hydrology 42, no. 9 (2017): pp. 545-53, DOI: 10.3103/51068373917090011.

Joseph Carlson et al., “Quantum computing for theoretical nuclear physics,” Institute For Nuclear Theory, accessed
October 18, 2018.

104



24.

25.
26.
27.
28.

2019 B3, AN BEFTLHN

This recommendation and the paragraphs that follow previously appeared in a Deloitte University Press publication:
David Schatsky and Ramya Kunnath Puliyajodil, From fantasy to reality: Quantum computing is coming to the marketplace,
Deloitte University Press, April 26, 2017.

D-Wave Systems Inc., “Applications: More than 100 early applications run on D-Wave,” accessed April 6, 2017.
Natalie Wolchover, “Classical computing embraces quantum ideas,” Quanta Magazine, December 18, 2012.
Arun Majumdar, “Quantum inspired computing: QuIC,” LinkedIn Pulse, April 29, 2015.

Rohan Pearce, “Behind the Commonwealth Bank’ s investment in quantum computing,” ComputerWorld, June 2, 2016.

105



2019 B, AREATRE T I

PAUL LEE B8 ERHXESKAREH LMK, FETEBETUHROTAN, &
SEHERAK., CEMBETLHREAN, BNAREREHRENK. FEMEE
TAFREA.

DUNCAN STEWART BRI{EEEHMEARE. FEMBETULMARLE, EHHE
BEMEW, SEVNETH . BERFUERES, RIVEH. FENEETLKIRREIR.

JEFF LOUCKS B RiE{EEEhRE . FEMBETLHAORTEE, ERKEMW AR
R AN £ P REUAIE R KBS, S X AETRIAR., BEXE, NEHLWER
FARARZER,

CHRIS ARKENBERG H RI{B{EfR BRI, RHEMBETLFOAREE, HATHR
MBI AR TE,

106



2019 B3, AN BEFTLHN

BX&R A

Paul ). Sallomi Craig Wigginton
ERB, EHEMBETLASA EIRBETIREEREK,
BIKA FEMBETLRSA
Deloitte Tax LLP =/ ON

+1 408 704 4100 Deloitte & Touche LLP
psallomi@deloitte.com +1212 4363222

cwigginton@deloitte.com

Mark A. Casey

EHRBE. ERERFTIASA
Deloitte Africa

+27 118065205
mcasey@deloitte.co.za




2019 B, AN B EFTLHN

PEERA

Asma

EHhEE TR

B, FEMEETLHRSEIA
BEFULHRSEKA

=8

Big. +86 1085207102

B FH¢E. wilchou@deloitte.com.cn

RE
BTl SSEA
EE R E
HiE. +86 216141 1801
BF M. chalu@deloitte.com.cn

=34
FEAR KT LRI EKRA
=t

B, +86 108512 5337
B FH . pohou@deloitte.com.cn

R

B, EEMBETLRREEEEGIKA
Egh

5. +86 1085207315

BFER¢E, tonxue@deloitte.com.cn

HER

BE., FERERRTIRSEKA

B, FEMEEFYEITEIA

B, EEMBEETLELERRSEKA
=g

g, +86 1085207126

BFHR . talam@deloitte.com.cn

PRIEFR
B, FEMBETLERXASEURA
EEh

B35: +86 7553353 8227
B FHE ;. ybchan@deloitte.com.cn

{3

B, EEMBETLERKRSEMUA
EEhE

BHig. 86216141 1507

BFmE. zhhe@deloitte.com.cn

2

B, FEMBETLEEEZRASKA
=ghh

BiE: +86 108520 7842

BBk zhongcheng@deloitte.com.cn




=HHi

B, EEMBETIVTYESEEEHKA
EEH

BiE. +86 7553353 8098

B FH¢E. alwong@deloitte.com.cn

BRIE

BT & E RG]

=g rh

B3iE: +86 1085124816

M. yaozhang@deloitte.com.cn

ey

EHtRaRAEE

=g

Big: +8621 2316 6657

B F R rochung@deloitte.com.cn

2019 B3, AN BEFTLHN

ERI0Fi

B, EEMBETIHRESEEEUA
EE R E

B, +86 108520 7564

B FmRE. yayin@deloitte.com.cn

B3z
B, EEMBETIALEE
el

BiE: +86 108512 5909
B¢ liyzhou@deloitte.com.cn

i
B, REMBETLER
=Eh

HiE. +86 23 8969 2507
BFHRE. lavi@deloitte.com.cn




Deloitte
INsights

5 & ki www.deloitte.com/insights 1T & iR &= & H &ML,

%1% %3+ @Deloittelnsight

EEER
#Rig . Junko Kaji, M atthew Budman, Karen Edelman, Aditi Rao, B lythe Hurley,
Preetha Devan, Abrar Khan, and Rupesh Bhat

B&: Emily Koteff-Moreano, Mark Milward, Sonya Vasilieff, and Molly Woodworth
. Nabela Ahmed
@B Mike Ellis

XTREFER

BERELXHRCIE, REMPT], Al ARTEMFEBFFERELIVER, RNNEFRBIBENR, NEEHE
WRSTMNLT LR, UERRkELFNHREENEE, ROV SESBHASARRIH ZNEETERARRIT,
=)L Deloitte Development LLC 78T H AR,

XFHHH
KBEPHENED—RIEER, EORYERAST, HERAFMRTNOXRENE (GFh “EBHML" ) FAELMMRIRAE
e lENHERS, EEDETTRIMENT S SHRBHRBEEARRTHE, BREFEHERH LT L,
ETEE R ARG TR 77 B E B AR EN SENEMRIKERE.

XTEH

Deloitte ( “=%” ) ZIREHAMRAD (—RIRFERELABRAMNFAAIBRERAT, UTHR “EHERAT" ) , UEH—
R EZRMAFMEMNOEBENL, BHERAISE—NRAMIABRBIRDEEMFEAEIIR, BHERAT (X ‘&
LR ) ARARSLRERS, XE, EHRESHERAS. £XER “EH NBEEENXFIMAEESENHREAS
FIBR—RAZREERR . RBAESITEOIREN, FLRSH A EEES AEHEE. 7555 www.deloitte.com/about X
TRESEXAEYHERATIREMAFNIES,

©2018, MTMELER, BERABHTE.
BJ-49SC-18



