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Netflix, = ZHIX =M Sdlf AH|X} Lock-In RJ—|' e
= AWS= Z2212E AR Solf Netflix2| 1< ME K|, Netflixe AWSS| Z|CH 0fE DHO = HA
0|So| =8 Axt &

ach: % MEAS0| 7|1Z HE O|C|ofof| M QIE Sl 75 H[O|E] D|C|0] A[ZR22 0|
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- HI0|E| H2|7F HIE S 4ol $I%H 22HRE7}obd AK| (FFERIEI)0lA Ol R OIZICHS FOiIA,
7| ADHE ClHo| AS T} 76 ‘K| Cl8fo| A"} X|&)
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Devices + Edge nodes Larger devices will have

on-board edge server(s)

= ) = = and communicate directly
ﬁoﬂ with public cloud

L3 e
BT ESSON|
amazon D]]ﬂ]]]]]] = M,‘L;T()f E
Public cloud —
2 P («%)» -2,
~ -

Smaller or power-constrained edge devices

will need to offload some storage
and compute to fog nodes ‘:oa‘
(though some will connect directly to public cloud) , \

o

-—
-_—
=1
-—
—1
(—]

X}&: USM Business XtZ: German Academic Foundation, HI2| 253 2| A X ME]
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(=] |
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9% 27% Electric Toothbrush Automobile Computer Media Player Microwave
0] h check smartphone 5 minutes Automatically reorders Maps trafficin real Centralized control
R tely ordi Aut tically set
use smartphone to pay taxis é before going to sleep brush heads, shares time; others can for remote interface n:vr\?goe;wé:é ardseo C;JOETVBC;SNKE%;D
81% . s;‘:ifyggtrtb'ts with track your location to any other device Printer recognition
use smartphone \\ o Al Clock Refrlgerator VolP phone Automatically
; f °
while walchmg v N \ o arm Clocl RFID tags reorders Automatic updates, reorders toner and
C3h4{° oh Remote programs, grogerles astneeded, integration and paper as needed
eck smartphone custom tones, turns and suggestsrecipes i forwardin
vhil i ] 9
e O I et oncoffemate

R
o

I K- V-FF-

OQQ 32% N
Check smartphone e

within 5 minutes of

Q‘
while talking to friends

80% N
use smartphone -

9%

use smartphone to

pay for public transport
waking up

20% Coffee Maker Oven HVAC Building Security | Television
37% 8 check text messages Custom setting for Oven settings from Controls temperature Security cameras Immediate "one-click"
use smartphone first after waking up each Cof’:ee t\;pe, computer or phone & lights for maximum interact with facial ordering of products
for work emailk Z;aeréso\g’ en alarm if running late efficiency recognition database seen on commercials
89% 78% | Cell Phone Vending ) )
use smartphone G !I use sn?artphone while Smart Scale Secure performs Automatically ExerC|.se Eq_UI_pment
while at work EEB using puclic transport Measures and sends identification & reorders supplies Recognizes individual user
weight info for progress  verification for beforeit's empty and tracks workout schedule
tracking payments
AtZ: Deloitte, HI2| =5# 2| M X[ HIE] XZ:BOLD, H2| =53 2| MX|HIE
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Edge Device Data Analytics in the cloud Datausage
Cloud IoT Edge gg\(/jiiteeconfig
" . ) Cloud
Control  Real-time analytics & ML Update config & deploy ML model — o
A Edge ML Functions
Sensors . >  EdgeloT Core A Cloud
! > .
Data Data Cloud Cloud i Bigtable Cloud
Androidthings or Linux 0OS |oT Core Pub/Sub i ; - ou
. ! ] Datalab
1
CPU, GPU, Edge TPU A L> BigQuery -4 Insights
Cloud i H
Dataflow Training@ (R pata
) Update Studio
Updated Config device config t Cloud Machine
Devices o Learning
Data erving

At=Z: Google Cloud, M 2| =53 2| MX|HH
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I  Significant investment or established product
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a

1| £
=G & I3
Microsoft

H_ ] Limitedinvestment S—r
Cloud
Public cloud infrastructure I s [ O ] |
Edge infrastructure I . \ | [ | | [ | |
Devices
iz [ N ] DI . N
Smartphones [ | ] | ] | | I
Connected home I ] | | /T ]
Automobiles I ] I | ]
Applications
Augmented/Virtual reality O . I I I
Gaming I I I I
Autonomous driving N ] L] ]
Internet of Things (loT) I s I I |
Artificial intelligence (Al) NN | L] L]

Z|2 571'A Nvidia 7t

Others
19.4%

224 A|
GPU A%
HeE

GPUAE
H3R2

AMD
26%

AtE: CB insight, HI2| =5# 2| A x| ME]

Xt&E: Bloomberg, Omdia, 2| =5# 2| X[ ME
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Uber,
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(G cabify «
Uber

Service, Ride Sharing Platforms

Distributed PV

Advanced Distribution
Management System Battery Storage

> m \ Water Heater | [l

Electric Vehicle

(&4

&

Battery, LG Chemical ' N = g VPP Business Case
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Commercial & Residential
Power Consumers
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Scheaule
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Service Platform, Tesla
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Other sensors © institutions Processing m
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Motor control i
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Problem Solving

--- Body
Awareness

Language
- Reading

Speech
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Planning & Optimization Expert Systems
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Classical
probabilistic, Temporal

Machine Learning
% Deep Learning
Supervised
Unsupervised
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Py o)
@ =)
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Vision
Computer Vision

Machine Vision
Robot Vision

Natural Language

Processing (NLP)
Translation
Classification, Clustering
Information Extraction

Inference Engine
Knowledge Base

Speech interpretation

Speech to Text
Text to Speech

Robotics

Reactive Machines
Limited Memory
Theory of Mind
Self-Aware
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+ Recommended tab

« YouTube Mixes

« <Topic> tab

« Recently Uploaded

« “Up Next” Videos

« Trending

« Subscriptions

« “<Channel> viewers also watch” tab

Upstart XIAOMI

SMART

HOME

~ DEVICES
EXPLAINED

An Al-Powered
Lending Platform That
Moves Beyond Credit
Scores to Consider
Factors Like Education
and Experience to
Determine Eligibility

The Alexa Prize

$2.5 Million to Advance Conversational Artificial Intelligence
September 2016 — November 2017

A&: Google

XtE: Upstart, Palantir X2 : Xiaomi, Amazon
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‘BI0[E} > QIBRIS > ClHIOIA > HIRL|A 7z 2 Hig} Al WAR

oIZAs = H|ZLIA BY - IS QB HIO[E] 53 Soi QB WEBHOF B CIH0|A UE THs
AFE S QIBIS 92t CIHIO|AS K| ClHt0| AR H2D, CIHO|A B T X7} H|XL|A 2
" BERTISAHotcl ool 7Ietol HES HEI Bl 2ol A kol
I - K10 Q14| + D{A2{E] - 5% A|E 2 + ZHE|A £’ O BX|S HIF FASO| S8 WH STA
« B 255 744 Rl HEWE OIS 21 M 8Ale] A HEHE 0lof %

XtE: ASME, Maritime Al, Technowize, Komatsu, ehang, SICi Xt
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?_l-g-xlh 7|-Ihé|' EE-"OI OIIII_E'EI'O C FHIXE]| Meritz Future Intelligence

') O, A T —TTTo Al WAR

s cHEF2, Eald - AIEUS OIBX|S, RIS TI0[EQ] MA|ZHH2| T3t K| HEEo M| £23h
X2 DHo| oz 23t Bt 22tRC HEY0MS T2 si=sin e Ths
- 0| 22 QIBR|S DHO| YH 0|Z ] Ui A 7|2, IBNAYS TS Hal

vz ¢
@A\ Raw 0T Data From loT
.\‘u. Endpoints (e.g., Sensors)
On-Premises or | Edge Device,
Cloud-Hosted l ; l On-Premises or
v Logical Flow of Data Cloud-Hosted
Training Inference
Learning a New Applying This
Capability From Capability to
Existing Data New Data
| |
r _ \ [ U
Deep-Learning Training Dataset New Data App or Service
Framework

Featuring Capability

_of

Trained Model

= - @ —— — @ '

/
7
/

-
-

|

w*

Logical Data o oot K
O cat
Warehouse ,—_xq—'l E;‘

Xt2: Gartner, HIZ| =S 2| MX|MIE
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o
0>
L
Ra

21825 At Hel'd = Elgjd, olZ2AIAT (ANN, Artificial Neural Network) 0|23t 84 2 112|E Z JH&H et R =l 7
= QIZt k= MA THO| MANM|IE (F721) 71 2= JHO| MATER (AHA)E Soff §2 AZ
2}2to| RS L2 RO ZHE 3 MG E B0}, A|HAE Sof| HEEICIE FHO2 £ M ME
= QIZAAL D2 MY S8 28K O 2 Ao M
Q18 70| of2] & 20l 7ES K| E Zot1l 0| 25+ Tt 242 gAat eteof 3o £ 2 MY
IJUFAS AI20I= OHYe es 212lE =M OIZMAEY, OISO +3HA THOH AL

Deep Convolutional Network (DCH) Deconvolutional Netwark (DN)  Deep Conuolutional Inverse Graphics Network (BCIGN)

\ Biological Synapse \ Artificial Synapse \

Input Cell N e U ra l N e tWO rkS Deep Feed Forward (DFF)

. - P -
X e} X 0 o
© Backfed Input Cell 2019 Fiodor van Veen & Stefan Leinen  asimovinstitute org & O/ ~ O/ ~, N . wy,
earning/ Memory —@
A e e e |
B Noisy Input Cell X oo 0T SO . 5
Perceptron (P) Feed Forward (FF)  Radial Basis Network (RBF) > o> v 99 o __ > v afa-
X O X 20T SO - .
@ iddencell >,< o> 5< o] o7 T s AT
9 O 10} QO
© Probablistic Hidden Cell - 4 &g ™ Sight/ Light

-
@ spiking Hidden Cell

B Auditory/ Sound "
Smell/ Gas

~H .
Recurrent Neural Network (RNN)  Long / Short Term Memory (LSTM)  Gated Recurrent Unit (GRL  Generative Adversarial Network (GAN)  Liquid State Machine (LSM)  Extreme Learning Machine (ELM)  Echo State Network (ESM) .
o =) o o y -
© cepsulecel 2 5
IRV o) - -
B N7 o o) 7 . —
@ ocupurcel . i 88) o LR R RN, Taste / Liquid
T \..)‘\ e a4
@ Match mput Output Cell o
o [ MotorControl
. Recurrent Cell Auto Encoder (AE) Variational AE VAE) Denoising AE (DAE) sparse AE (SAE) : " &
. Memory Cell Deep Residual Network (DRN) Differentiable Neural Computer (DNC) Heural Turing Machine (NTM)
o o o
@ coted Memary cell
Kernel

© Convolution or Pool

% E ° Touch/ Pressure

Attention Network (AN)

Markov Chain (MC)  Hopfield Netwark (HN) Baltzmann Machine (BM)  Restricted BM (REM) Deep Belief Network (DBN) Capstle Network (C)

e
A A . o \ b 9. 9 Kohonen Network (KN) ) R
Belehe < mhrel ey P
NVNVZNJIS, v QWi 2 S
X s
a synapse
X2 : Asimov Institute Xt2: America Chemical Society, 2| =SH 2| A X MIE
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£121'e, HIO|E|S S5) AAR 855 CIHIO| A XHE i x| AR

5As tiESFA} "al'd = B2 25t otLte] =2 7 AlS QI RYsH0oF THEFS RS 4 JUUE 7|1E 7| A& Ea|,
& ¢ 80| CIO|H & A AL SESHA MSotH AAZ INEH S THS0] B S Rop7t= U
= QZIX| S CHAISE| flst eHE&2 QB Xl k| 1RO 2 JHssiite M, 7| &K o S =otH EH X|&
= 1943 X X0 QIZ AL DR MCP 7 S 0|2, 7|28 TH ASH2 Hald
2012'A AlexNet2| ImageNet 2t &2l £ QIS K|S U BEC = 24

HEXQ! Hayd 2102|5 NN, Ol0IX| - I SA - 2K} KIKI0] S CHUSH 010 Lol NE HYyY 2L Ml )t > ABXIS AL 25
Data Dimension: 224x224x3 109x109x96 36x36x96 36x36x256 18x18x256
: () —o— AAAI ABAS AMHBA EAfxt 4
m 16,000 HCA
1 1 — A0 a 5
K B S assuna b : —o—CVPR
:/, Nt - 3 * £ IROS
] T | ICRA
T 1 12,000 4 ——NeurlPS
Convl 7x7x96 Maxpool 3x3  Conv2 5x5x256 Maxpool 2x2 Conv3 3x3x512 —0—|CML
Input Image Face Detection: + RelU + SBN +RelU +RelU
Haar Cascades

4048x1 _ 4048x1 5x5x512 15x15x512 16x16x512 17x17x512

Cangy @ _ 8,000
| 6x1
) ‘Fear o 1 S i —
L owey K1 p g
1 Newtral =a N |8 A7 i T = 4000
‘Sad = [ | H . ;l |
| Surprise ’~7~" —— T
Output Image Prediction FC8 FC7 FC6 Maxpool 3x3  Conv5 3x3x512 Conv4 3x3x512
4049x6 4049x4048 12801x4048 +RelU +RelU 0
+ Softmax +RelU +RelU
+ Dropout + Dropout
Xt&: Stanford University X}2: Stanford University, H2| 2 5H 2| A X HIE|
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Al WAR

(%, Log scale)
100

GPT-3, loh= C|XtQI i H6HH Cefpt o]0| x| -4

an illustration of a baby daikon radish in a tutu walking a dog

- -

an armchair in the shape of an avocado [...]

FrY W

a store front that has the word ‘openai’ written on it [...]

GENE

@ Switchboard

Swjtchboard Cellular

y ; ON%Opﬂzating Speech
R X IBM,
Switchboard
10 A :
Broadcast Speech o
5.9%

Microsoft, Switchboard

1

1990 2000 2010 2020

GPT-3, Ql2tit 72

517 02 & HEL| A &

L

“What is the future of writing for humans?*

Example A:

The future of writing for humans is to write
for humans, so that humans can
communicate. It is important to remember
that the internet is not a bock. In a book,
the reader can stop, ga back, close it.
The internet is not a book. You can't stop,
go back, close it. You can’t even pause it.
It's always happening. It has to be treated
like a talk or a performance.

This means that writing for the internet is
writing in & new way. It's a new kind of
writing that needs to be learned. It's not
writing for the book or the page, it's
writing for the network.

And the true answer, beneath it all, is
“Writing for humans is dead.”

The process of writing for humans has
been geing on for thousands of years.
Wa've always been trying to find a better
way to write for humans.

Disruption
coming from
"Neural networks"

10

Example B:
The future is human

Right now we are in the midst of a
technological revolution. Computers,
smartphenes, and the internet have
changed the way humans work, live, and
think. The next big step for these
technologies will ba to create an
intelligent computer that can interact with
humans on a personal level. This is
already happening, in a way, with
smartphones. We're using our phones to
check our bank accounts, read the news,
and buy things. But these systems are
missing something. They are not aware of
the human that is using them. The human
is just an object, a smartphone user, a
user of software. What we need next is to
add what we know about humans to
these machines.

The most interesting part about the future
of writing is that it will happen in our own
minds. We will be writing for ourselves.
We will be reading for ourselves.

853, A0l 53 £
o|o|x| 257 242

Projected Path without
Neural Network

Neural Networks :
5 year leap forward

Human Performance : 5.1%

\o\°\o

2010 2012

2014 2016

AlphaFold2, 423!

A CHRIUE T 3D 22 8

Test Score; H#) SHIE S Contesie
100 AlphaFold 2
<¢- A score above 90 is
considered roughly
75 4 equivalent to the
AlphaFold

50 A

experimentally
determined structure

Tesla Autopilot AbT 2tAY

(Million Miles between Accidents)

6.0

4.5

3.0 A

1.5 4

0.0

E Al 1/10+2
Tesla Autopilot At TEHYE
0= Tesla Autopilot On
Tesla Autopilot Off / Actice Safety Features On
—o— Tesla Autopilot Off / Actice Safety Features Off
US Average(NHTSA)

N TN

3Q18

1Q21

1919 3Q19 1Q20 3Q20

Xtz

. Microsoft, Open Al, ImageNet, Nature, Tesla, H2| =5 &

2| A% MIE
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Q18Als a4, Hel'ld = QUZhk| MA M AR HHAIS HALSH PHS 02 E2{d,
O|H A= HeldS &8 | AR E & W= 2| B0 i M| 715
- Hi2{dS U XIBHS OIS N THAL OIS FOE 4,
SUX| ClHIO| A H[EL|A RIS SEE2 A|CHS| 27
gaig, A1E ] g8 Byl S AIZ X130 et a8 D2 &9 w8 MA U3 HO |AL
HCNN top e "
hidden layer Y . -
response
pre(‘;iction \ : / IT site 56
e Mw
response *

encoding decoding

o face

o bird
¢ ship
scene

Brain-inspired neural network /‘

Test images (sorted by category)

animate In.nlmllln
ral

artificial

animate | inanimate
icial

-3
g
£
83
&
|
g
£

§.

human IT IT-geometry-supervised

monkey IT
deep conv. network

Xt&: Oxford university

XtE: University of Tehran
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& 71215, SUX| C|HIO| A Ko fiet XA IEH S QIS K|S X|HlENI? Al WAR

7912 0|7|= QI8R5 M=F = Google - Microsoft - Amazon - Facebook - Apple - Baidu - Alibaba - Tencent,
CIOIE] AlZ 1 - 2K & 7[29| FAZ0|XE IE U - 7| - X|Z 213 X| &5 7|2 H| =L A HEHO| M F=X}

= O|S0| X2 S ASK|S ML S Sl HI0|E] AE 3K EE 7|0l = &M e Zd0]2t= F2 0l AL ofX| §is

Google - MS - Amazon - Facebook - Apple, NASDAQ 100 Al=S &Yt 0|4 d e Baidu-Alibaba-Tencent, = THI CIE{Yl A2 AI2H59% ES

Apple
13.2%

M;C£Zijft Others Tencent
4% 41.4% " 42.3%
Others NASDAQ100 > =
48.9% OIE{LI AL At
= APHEY HIZ
Hee
Google
10.4%
Amazon
Facebook 9.5% Alibaba Baidu
5.6% 10.1% 6.3%
F:2021.9.21 7|& AHZ: Quest Mobile, Ml2| =53 2| M X HIE

AtE: Bloomberg, M 2| =53 2| MX|MHIE
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HIOJE] Al 1- 2K XlHligt IS, 0|5 A2 =7t Al WAR

1

H|0|E

7elE o7

rir

ru | L
N84S M=

= 870 YA, X|'H 2072 =2 HIO|E ARUIM =2 HRE SXISHH 24 O| 0| 54
= Baidu, Alibaba, Tencent?| 2E2H M Q2 M EH O Z S0t HO|L},
HEO|HS - K| Oz I XM HIO[Ef A| & 28 52 F30AM 2 M
A

(Baidu A AT MQE 76% - Alibaba 2221 AT ML R 56% - Tencent SNS ER-E 78%)

1 = X = =
2 T - ¢l HAQE - BIATE 05 - THI 05 - SRS - SNS - 220 F1 - 220! AT S FQ HI0IE AR FHot 501 8 ANS
Others Others Apple Others Apple Others
12.1% Baidu  6.6% 7.5% 1.2% 14.5% 0.1%
Microsoft - Google
0
5 6% 10.8%
=224
Apple HlA3g0S
17.0%
Google
65.3% Google Microsoft Google
92.3% 80.5% 85.5%
Others h
Others Amazon 23.9% others Google Alibaba
31.0% 32.0% 28.5% 31.1% 29.0%
- . 0
p=n=1-.] :ELE‘:E 224
Google SN?E o 220l %0 gaﬁ)_lﬁa
3.9% (=Rn=1 Tencent Moo Ho
Tencent ) 3.4% ’ STE Others CL
2.0% Baidu, 58.0%
Alibaba Facebook 3.8% Amazon
. A
6.0% Google Microsoft 72.2% mazoon Alibaba Facebook 13.0%
0 20.0% 4.2%
.0% g 8.8% 20.2%

A= ZE AL, M2l =S E E[MX[ME]
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0 =
4 - BHo| HUHO| A AFX|SIH 0| 22 B2 T

HIOIE AIEC HAE, 201214 0IF HIEH SIODI AIZS 18IS AINE - §X F5

(&H) Arxiv 0| S Deep Learning L2 4 (EeE=) 224 1B £X1FY
8 48 Rest of the World
EU
6 - 36 - =3
w02
4 24
2 A 12 4 I I I
0 - 0
10 12 "4 16 18 ‘20 10 12 "14 "16 18 ‘20
CH) 0} YB3 7| HO] st ADIY CH) T ER L ETNET
20 ~ 48 -
15 A 36 |
10 + 24 |
5 4 12 4
0 - 0
Apple Google Microsoft Facebook Amazon Others Baidu Tencent Alibaba Others

XtE: Stanford University, Ml 2| =53 2| MX|MIE
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7t

CHet Ss 2012 AR E WEH 5

S Ext g

2ISA|

K

1)

Capex ® R&D

FCF

Jt

=
S

Off CHS =X} 2HTHRE SHoH 0 BEEHI

=
o

9l 7 T8 I £t A2, A8

81 =Hl

e
[=}
o
£9)
a
(o]
o
L
T
g ; | ; ,
ar
MH_O o o o o
RS ~N N N
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o
9
=
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_I__._._, T T T 1
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= © [32] 4] ©
C
o
N
@
E
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o
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R  ©
a
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o
o
(O]
o
_I__._._, T T T 1
aor
MH_O o o o o
Tz © ™ 50 ©

‘20

16 18

14

12 "4 16 18 20

10

12 14 16 18 20

10

12 14 16 18 '20

10

Tencent

Baidu

30

15

_15 4

_30 J

30

15

-15

_30 J

-2.5 -

-50 -

90

60

30

_30 J

12 14 16 18 20

10

12 14 16 18 '20

10

12 14 16 18 '20

10

12 "4 16 18 20

10

H 2| M X[ HIE

==
=]

XtE: Bloomberg, H 2|
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StEl ASICHE =t &

MU
2
m

Google cloud TPU - edge TPU, Microsoft Brainwave, Alibaba Hanguang 800, Baidu Kunlun,

SIX| AE + SBIQE 52 - U8 olx| - 2atec A2 Seloc =2 - 2ag oIX| £E + 2EHRC A -

Apple'ATd TM1, Tencent DTU (FXt=|At Enflame ZH), Amazon Inferentia,
saloc g2 salocAE . 228

DTU o 7 i
g E 51268/s.
120m FinFET : o
141 gk o

20TFLOPS /FP327)
SOTFLOPS /FP16W /)
S0TFLOPS /BP163¥)

PCle Gen4.0x 16-6468/s are
4x GCU-LARE-20068/s Silicon
L Interposer
< 2501
B inerposer

Rig: ZE AL 2| =53 2| MAIME
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I ECR TR

-

ol AIE Zofs Zetdl 2 871 YIS,

S USKS 7|H =LA RHO|ME 2 TIQ HHO SAUE 7= 2l ozl A

22U 0]7= ASAlS M= = QS XSS 0|2 HIO|E H|ZL|A RH2 H|0|E{2f &
= 7|Z H|ZL|A DM 0| S & BAIe| XIEH WHSE &
MEAH AMEE XfEA
WS HI0IH & - 159H 211dlE - =2 RS M7, HiZUA D20 tiet =2 1Y 39 20
(Test Loss) (Test Loss)
7 4.2
6 3.9
5 1 3.6 A
4 A 3.3 +
3 A 3.0 A
L = (Cmin/2.3*108)0.050 L =(D/5.4*1073)00%0
2 ‘ : 2.7 ‘ ;
1.E-09 1.E-06 1.E-03 1.E+00 2.E+07 2.E+08 2.E+09

(PF-days, non-embedding)

(Tokens)

(Test Loss)

Dataset Size

L= (N/8.8*1 013)-0.076

1.E+06 1.E+09
(Parameters, non-embedding)

1.E+03

XtE: Open Al, H2| =3 2| A X ME]
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0| 22 QI 0]7 = IBXIS e}, I50| 7}iK| g2 Lzo| Al WAR

7112 07| 012 et - GIOJE] H|ZL|A RHS Mgt 17
HOlE £ > QIBR|S BH e > HIEL|A AHEA 2ot > ALBXHETH > 0[] £ 2t
- 0[0| 2txfe| Yol M FY FS D8I YHISS 07| WL,
00| OF=| GIO|E|S BHEHX| 23t M2 P MFSHD UHAIZ Li7Hs 2 (0f]: HAH|Of - oflLA%| 5)
SH
o

A
= AEFY2 WX C[HO|A J[Et X2 S QIS K|S HI =L | A RHO| 7HE CHEHA At

0

2ABXIs 0IEet Mot JHE O 1=K ASXIS 718 XtE0IS THI0IA JHE 03I 2AZXIs 718 QY X AIAR JHE OB I”IA

1 human cancer cell lin A . . = R
000 human cancer celllines Perception Actuation Planning 3 £33 Classiier . e vl
b - =
5: o (& ‘&%: =5 : : = an I '
11,000 m@ Jaln i, Internal Sensors Vehicle Control lobal Planner B E Residential 08 Commercial LST™M Umt Analyzer
patients Odometry Gear Shift Current Location g
l - |\ll\\/ATJeel Encoders > * Steering Destination a Data Collection and Pre-processing
Filter by - Speed Control
) ificati - Steering Angle ~Throttl
Clinical Mutations 1 Amplifications Promoter rottle . ) ™) Y ™Y Y o
and deletions methylations Gear Shift - Brak 0
W} prevalence B Manual/ LSS Behavioral Planner % M, SM, SMy SM,  SM. oM,
Driverless Mode Cllooselbasedion 5
Clinicallyrel t icfeatures fi itivi deli E-stof o scenario either 2 @
inically relevant genomic features for sensitivity modeling p Auxiliary Controls ~ Pre-determined Path g
1 Headlights -RRT (or other planner) 2 o
Screen against 265 L/ P [T e ee— Blinkers | 5
compounds /\ Lo b External Sensors Horn/Sound Local Pl 3
5 [ H - LiDAR Nl N acal Planner &
55 : = Camera Avoid Obstacles g
« ‘." 3 | using planner i
= = o l decided at behavioral
Obstacle Detection External level 5 A %
Track Obstacles Communication I T y -
and/or update "Safe Low-Level Control S H — Distribution
Analysis of patients  Therapeutic markers Drug response Zone Infrastructure Drive-By-Wire ® Energy Storage Smart Grid Transmission
/cell-lines agreement I'.'II'.'II'.'I s o o modeling commands o] .
A e s
° ". .n w. .'n' PERN mutamsensmvny Localization ther Vehicl 8 & i“i ﬂﬁ_ﬁﬂ % h‘
n PTEN deleted to Drug X? B; ;
~ “ “ D w | " . 5 Coal Nuclear Thermal Hydro PV Solar Wind
€ » Ge”“’ﬂ‘ﬁs Predee L i ati Headquarters Tele-Operation c Power Power Power Power Panel Power
Transcriptorics Localization S ) )
Sensitivity Resistance power? Conventional Energy Resources Conventional Energy Resources
AtE: Cell Press, M2l =5# 2| MX|MEH X2 : University of Singapore, M 2| =S 2| X|ME . Elsevier, H2| XS 2| M X|MIE
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A1t Tesla = 871 YH|E FO|ME Q2K
AMAA| - SHA| EE0] 71HEH B2 QI

. ja1|_|- x|- S o|_._x| L o§o|

o|r
e
i
N
]
o
>
o
r|r
i
2
lo

i = Google
3Xs =2 LHSI JU2H, FAMAGM 7HE 2 A0 2= ZIH
%' z =

NES

T oo Lo

XrEFdo 22 20094 7H&O|

= ME 2 A%t Tesla2| C|HFO|A 7|4t IZ1|0|E1 ot M EkJ'lfGoogIeOI X1I°”51 I11|0|E1 ot Idéf B B
20183 O|= HIUMIX| Al 7HX| 2| S}, Waymo (Google) -85% - Tesla +1,250%

OPE! §2t7tojo|

Google, 1Y JHY B2 A3 XIS =& &H Google, ZMIAHIOA D1 2 210] et& D& JHE JdU IEFE A48 Wls i £
ok Al TH 1 x|& (A2l Log Scale) DL 2o k2 n2a| g 4 Waymo 2018 2,0002{=t2] - 2021 3009 2] (-85%)
Google o
Google, Gleb Chuvpilo2] 10000 - Switch-C (1.6t)
=0 X4 220,622 22H 19 Google ®
Gshard (600b)
OpenAl °
GPT3 (175b)

100

® Microsoft

NVIDIA @ T-NLG (17b)

MegatronLM (8.3b)
1 B
OPENAI @ o
GPT2 (1.5b)
A2 o © o o0® Facebook
Elmo(94m) RoBERTa (355m)
r T T T T 1 001 s
0 50 100 150 200 250 18.1 '18.6 '"18.12 '19.6 '19.12 '20.6 '20.12
X2 : Gleb Chuvpilo, H 2| XS 2| M x| ME] XtE: Microsoft, HI2| =Z# 2| M x| MIE

X}&: Bloomberg, Waymo, Tesla, HI2| =53 2| MX|AIE

Meritz Research 51



Meritz Future Intelligence

20| Zx5H A|XFSE Google Waymo, A|Z2{|0|M GI0|E{ &5 Al WAR

O =

. Google T MIA| £ 2
=TI [0 PSPN 3= -3— OFX & =3l St A 9| Arizona Phoenix0l| A 2018 A|ZHEl O] MH|A =,

|mdﬂm*oﬁ**m$1rM%érﬂm*“ﬁdmmwﬁﬂw
HIMEZ20|M TPU (Google ASIC) &8 B SRS TIdlst= 5,

=
q| r<Eb el =
SO[Lt,

HetH. Al=Z2f|o]d 7|8t Zat st oiE
AlE2]|o|M Solf MH| E22| T AH|o|A RS =02 Y

AEYI0IMHIME 20,0000HR] JHe XIZ2 = OFF 1,0009F Or =

TANIA| Z|Z=

A2 Tesla

Z8 MH|A XS (Waymo One)

= Google?| 213 X|5 7H%*EEH.:.
LRCIPN S P PN PSES II?;J“.:*

= Mletel Xt o2 5 1I0|E1
AXILIH S M &&= 9%“7#

2o 2 GI.E 2l:|} [".%

ol Mgk XIS0lM 600THAl XIS 2
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o o Waymo One Service Area
Y
ge -\
/
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AREFd 1t Tesla = A20|8 S 2E2 USKS2Z 2ztntel ARE AJMM S2[5ts EF Yt fA

= Google?| AlphaGo= 4%t & e
AlpahStare= QI7Fte| CHM E S¢t X[ = at&1 0|22 Zet ahE MIHE Solf oIz Mu| Aoy S2|
= Google2 A|Uo|| Mt 07X 2 2ot ot 7[dE Q1B K|S JHE S S AiEFHo| =X st K[,
HM|A 154CH2| X[2Fo| RHS0|L = Bl == Fot
HIS, CNN 718t 29} st50F M=o 013 X|S AERETH H0l =2t A3X|s, &dE T2 02 &
SirEiEn Acton = (Performance) General Computer
.......................................

2017
AlphaZero beats AlphaGo Zero ~ =======~ ol
AlphaGo Zero beats AlphaGo H

2016

Google's Tensor Processing Unit

{ 2015

2013 AlphaFo beats
DeepMindMasters Old ™ Go champion
Computer Games

2011

=== IBM Watson wins TV
quiz show "Jeopardy”

i 1997
i IBM Deep Blue beats World
i . -i Champion

i 1996
i Google's PageRank "First Commercial
i Success of Machine Learning"

1992

Estimated MMR

1956
Samuel's Checkers Alintroduced
"Father of Machine Learning"

LO (Input) L1 L2 L3 L4 F5 F6 ? 6 2 4 & 8 1 12 1 1968 First Fo Albeats human ™

4 & & 1w 12 1a Backgammon Al introduced (A1Zh
512x512 256x256 128x128 64x64 32x32 (Output) Training Days
X2 : DeepMind XI&: DeepMind Xt&: Mckinsey, HI2| =5# 2| M x| MIE
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AF1182%:= Q1Zte| H|o|- 89X THEHhE, AlSe]|0] M SetAPH et =7t Al WAR

ALSZ1} Tesla - Ag o) ARE]| 9I%H7|ES DB S 0%0] ZHAITIE 3
- 0| 7|2 KFE A AL 24 21019] 820 17Ho] H|0| A BHTH| 274

| & et 274t g2l X 0|S #IA o =2Fo] o,
AR =20l M EAE[= Ciefot 2HAS 2| AS Helof T ofsH 2R

Al 240] 82%= Q1210 HIOIYH WE, XIEFW &Y oAM= 21210 S OloHet U= B

A el Afn sl HIZ (%)

1 Driving too fast for conditions or in excess of posted limit or racing 8,596 19.91
i Under the influence of alcohol, drugs, or medication 5175 1 2.0i
: Failure to keep in proper lane 3,706 8.6:
H Failure to yield right of way 3,579 8.3]
: Distracted (phone, talking, eating, object, etc.) 2,688 6.2:
E?J?_*Ql HlOJ AR mhet Operating vehicle in a careless manner 2,797 6.SE
: Failure to obey traffic signs, signals, or officer 1,990 4.6:
: Operating vehicle in erratic, reckless or negligent manner 1,955 4.5:
H Overcorrecting/oversteering 1,617 37)
H Making improper turn 635 1.5}
: Driving wrong way on one-way traffic or wrong side of road 1,243 29 :
: Drowsy, asleep, fatigued, ill, or blacked out 1,221 2.8:
EQI—E.'— e Vision obscured (rain, snow, glare, lights, building, trees, etc.) 1,540 3.GE
S SR Swerving or avoiding due to wind, slippery surface ete._____________________1176, ________ 271
Other factors 5,203 12.1
Total 43,121 100.0

Z:2018 ~2019 E4| 7|=, Unknown - None Reported Factor M| 2| AF
AtE: NHTSA, Hi2| =53 2| MA|HIE
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A2 24T Tesla - GoogleT} 0| XHBR3 KISE Q17 HS Mol chet ofefot o =2 913t Blo|Ef HH L,
7|28 9 Q| FOR TR X ok MM O] Z510] FHBH LISl THE
- 0|2| 8|3 TFHU XIS (HD H)S Fast MM (2f0|CHE L3740 886t 7|of,
X7} Z5| 2] K| 52 Kol FIQISHALL 7|3 Hst SO2 MIA2| 914 $1o0] otste|s 3 27}
- QB A 7|5HSH 55 £ 0| RET 0] 22 WH k2l HIELA SHEA TR R[BHE

ulet XTIt XI5 HUI0IE &IXI B=E0dH =8 &0}

‘mla‘ — "h :

4178

K& Waymo, Uber, Velodyne Xt2&: Here Technology, Tomtom
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Z=solmpl Mt Zid EAlak0| TiQsy2X e 0K K] Al WAR
AZH7} Tesla . £2 Ato] RE X2 Q1m0 MAE R A 2S00 FHE SIS VOXE R 21 Exi
= D= Xt 2 el m kol HiMet T2 MM E BAISH: M 25 30,
015 2H2] wirist 0|5} O 58 7155 o17| 23t Zehel - Xix| gt HIEHT AH| 75 St opey
= Al A leh Mietel oMl dat SHE 7hs, DL HE Z2of| Mol HH et 2 E2 !
PE XS FH 2F0 WA - ZZ2 MM ZEHHO0F Ol V2X HIOIE 0ISE ISt HIENT &l =2 ZHA FH Lo 9l

B¢ Safety J3!| Infotainment -{: In-Vehicle Networks

Performance Example Application

Uncompressed ADAS Sensor Data .‘
(Level 3-4 Autonomy)

Advanced Infotainment/Uncompressed ADAS .‘ n
Sensor Data (e.g. 4K video, camera connectivity)

Infotainment n
(e.g. full HD video)

Legacy Entertainment Systems / n
Dashboard / Touchscreens

In-Vehicle Networks
I ioUMEES (e.g. Apps, Traffic, Vehicle Health Report) "l:

Xt&: Courier Xt&: TE connectivity, Ml 2| =53 2| M X|HIE
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2hE M AR Ho{X| = Under the Dome H2F L2 AM25] 7[A| A Al WAR

1O O

AREFd 1t Tesla = AP Xz F= HIE2 ZZ0(|EE 2F 600-8002t IEH
2tO|CH A S| H|E-2 ME OFCF 0[5k 50- 100iH = 1,0002H - 100-150 &2 2,0002H =&
EH

|'

= S22 H|83 X2 HEHO =2 X| QEI AL V2X BEA 2 Kot A8t 7tS Tt Under the Dome &
= 0| Z2 M2 ESHAEFH U2 2050H0| £[0{ = CHE2t 7HA| A D SCHn mEd
XIQHA - V2X= Under the Dome 2 S22 M8 INYCE 2 A2t F5 2012 XFE X - 2l0ICH HE AMIS2 = MY 201 XIS
Chls )] ——2021 Tomtom OfZ HAMIMA (eHOrEtRy) ——— 2021 Velodyne O4& HMAMA
2020 Velodyne 0§ HMMA
1,000 - 2020 Tomtom O{ZE HAMIMA 170 - y =
—— 2019 Tomtom O{E HMMA
900 | 145 1
800 - 120 -
700 95 A IJLj_
600 ‘ . . : ‘ 70 : . . . .
"19.1 "19.7 '20.1 '20.7 '21.1 '21.7 "19.1 "19.7 '20.1 '20.7 211 '21.7
XI&: CBS AtE: Bloomberg, M 2| =S# 2| M x| M
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CHE 22 7H=Tesla, BN Xt S5 Bl0|E{ 2} AR

Arg=d1t Tesla = XAEAUS QAUSK|s Z— U2 212t A= K| 7hs et 2| of| = Hatd 2t E5h= A
= LHE QIS XIS HE 2t OFEIEX 2 0| 2 2ol M= SRS HO|HE E8ot st EY o5 2R
= XFSAHHIZ M= HI =L A H-ES A ZSH Tesla, A SXS L HSHELZ AE2FHASKS HE S
= GoogleO| ZM 0|EXt 7t s0{E 5 [ B2 H|0|E| EOf 22| F 1 ok TIeh At 20],
Tesla= AHMO| XIS 0| &dt= 2Tt 7t SO{E+E H H2 HO[HE ZE +US
tEH It 52! Tesla A+ Tl 019 SHH 8% S92 Tesla®l HIOIH Y
(atch) = Autopilot Hardware 2/3 (Yot oFY) —o—Projected Autopilot Miles

Miles on Hardware 1

200 - Autopilot Hardware 1 60 - —o— Miles on Hardware 2/3

No Autopilot Hardware

Autopilot Miles: 5,134,585,459
150 A 45 4 Autopilot Miles on Hardware 1:994,077,265
Autopilot Miles on Hardware 2/3:4,140,508,193

100 30 1 Autopilot Miles: 3,324,020,246

Autopilot Miles on Hardware 1:852,461,468

Autopilot Miles on Hardware 2/3:2,471,558,7780.01
50 - I” 15
-lllIIII

0 T T T T T T O Cl* : ~ T T T T
1Q08 1Q10 1Q12 1Q14 1Q16 1Q18 1Q20 2015 2016 2017 2018 2019 2020 2021
Xt2: Lex Fridman, M 2| == 3 2| M x| ME XHE: Lex Fridman, M2 =53 2| M X[HEH
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Al WAR

DI-O
Lo —

IOJE{S O SO = SS St RS T

485U} Tesla - Tesla®| C0IE| &2, O|%| £HE3H O &S Ho| WH HMOZ 0|%
- Tesla®| 7| HIO|E] 2 4|2 HE| Ftuj2to) M HYHE OI0IXISS 22 £ - L2rsin S
- AEot BiAle| 3KHR B2 247 CH2 29| Ffuf2} 0|0 XIS S 83t Ml 2K T4 wAsto,
Ch0] KIS0 THSt 7 IS FIRoHs 2 S8t MHY BE PO A B2 8
g -T2 - XM - 2SS SOl ol JHE 01I§% HIHYE JIE S84 & ZE0l= 3K St 8E 010IX] 32t 2H0] EUX| &

NL(0.00), E(1.00), F(Q: . )
NRW: FLP(0.00); FRP(0.00) &
CutinSuprsed (LCZ0) (€A 1) (RT 0) (Pm o.m (Rods 0) (s 0) (E 1)
+0.0000 AUTO_HIGH_BEAM
+0.0000 BLINDED
+0.0000 RAINING 4/
+0.0000 TIRE_SPRAY,
+0.0000 WET_ROAD

0.0000 CONTROLLEDZA

e

The across-camera fusion
and the tracker are very
difficult to write explicitly.

Image space is not the
right output space.

XZ: Tesla

AtZ: Tesla
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itz

HIZ OF7 |E4X{7} BHSOLii= WIE| Amfo|A pYre
A3l Tesla eS0T

= Tesla H|7 OF7|Eli|, = 2HF - Af%’—”.ﬂl@E'é.*.’_"“—*!aﬁllﬂolﬁ’-_rl* ofl H|0[E{ 2{|0] = TN
4 0

= (D871 7td|2te| CHzt e £ 0|O|X|, RegNet (CNN, 2= AMAY) Soff Cirst siAlo| £
RHLE (G 2 WX )E’S*.OXH“( )S 247 58 A
HafAtE = 52 #2001 o|0|x|2] 4 m 2 oat sl

= 9 BiFPN (Bi- dlrect|onal feature pyramid network)2 2tZfe

—
0|52 ZTEXOZ 0o 4= QU= oLt EX HIE] =& (

Reghet 280l 010IX|E TS ool ET HHSEE M BiFAN2 0H& =

- 20x15x512

+  40x30x256

- 80x60x128

- 160x120x64

(8) X block, s=1

(b) X block, 5=2

: Tesla

AtZ: Tesla
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E{ ALjo] A 218510{ Q17te| = O 2| ATE{ H|FH 2 Al WAR

= (3 RegNet2} BIFPN2 2 871f 7|2t & F %t 2f2fof o] Ol X|of| s S& HEIS S =& Floll=,
EMAZN OF7|HK E S¢ll 0|52 Stz 8%
= @ EMATME S8l 27ms (2| M= = 1000=22] 1)0tC ALLE 8¢
Spatial RNN 28510, 0| A|Ztrho] 2 #IE S7HX| 1a{sf ‘4§ Amjo|A’

= (3 Spatial RNN2 AF28t=H|C|Q BEL HIE| AH|0|A X| =& 2HASHH,
QIX| K| S2| HX|- 0|5 &, 0|5 & - 2hsF 12|11 Bird’s Eye View S B2 H0|EH{E 1Al Jts

0|'

A2 Tesla

0

EWHARM - Spatial RNN ALZ0H "HE AH0[A' X 248

3-Dimensional "Vector Space”

8 Cameras
N

4/’—..7'.

Biological Visual Cortex Wiring

T E S L AR |UVE

X2 Tesla XIZ: Tesla
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ARE 1Al 0|5 HA o|= = CH=E 2=l Al WAR

Algd1t Tesla = Tesla= 3xHE Q2 T2zl O|0fX| HEof| AlZEIHES F=718H, AFE BT S| Q1K F=te ey
= Al2el =2 2K 0|0]X|:= K| 2F WM It (o2 37 FS3t X|Z! 712, HIZ S| si410] 1 of),
HHH A[ZEe| S & FE It Ho T 3xH O0[X| HIO|E & Tz &% miets Edl oIX| 2F 21| 7ts
2 JH HUAE = AS
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e
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1
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ot!

CANVAS T

11 916 189 45 54

ustom Size

Xt=: Open Al
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ilot,

Autop

FSD-

} Tesla

HCi|O]E

Aoy chet

= FSD - Autopilot, At 238

==

2SS ZEHO| Z4H| L 20i| ATStAHLt 2

= =
=0

HEf|O[E{E 2|0

off CHet

I.

e &

Tesla, FSD - Autopilot 0|20 MEXMOZ 2t E HI0IEHE 40l
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(S)

©
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T
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@©
o
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[s]
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o

=

(%)

100 +
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X O O O O
o wmnouwno
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[¢3) ©O ) ~N

200,000 300,000 400,000

100,000

Atz : Tesla

o 2| ME|HIE

XK=
=9

X}2: Toward Data Science, M| 2]
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HIES D, Hoi £ lo| E 5tz L2y 713 Al WAR

ZFEF3at Tesla = 2SO BESHSHS FA0f| sl E 11e| $HA5S SH= Zd 1 QAFSHA|,
Tesla &0t T FH MHS
= HERTERHEOIH QY PN TESTEe
2 Arstnt JHo| Hdle nf Q13 XS ZEO| 7Ha =S SHH X =Y ute| XI0|E 7|=st
O|ZHA| 7| 2= H|O|EE MER =

—
—
= 20183 0|= L& H EIME =R 2=, dd JHRE 97 22174 7HE S0l chish HE 24 T

I)
i
|.|'|
4o
HI
[
OHm
St
T 1
E
10
o>
n=
>

ro
0t
Ral
or
H
[
N
uz
do
S

E0HFH A4 HH AL AR 2= S0l of

u

20 tigt &3 88 M GIIH JHEX MF 2210 S0l toh HSH2= HI0IH &5 S

(=]
e

Data Source Developed and maintained 221 triggers. e.g.:

radar vision mismatch
Train bounding box jitter

detection flicker

detection in Main camera but not Narrow camera

driver didn't break but tracker thinks CIPV is rapidly decelerating
break lights are detected as on but acceleration is positive

rarely high/low velocity or acceleration

CIPV cuts in / cuts out

CIPV has high lateral velocity

bounding-box derived depth disagrees with network-predicted depth
rarely sloping road surface (hillcrest or dip)

rarely sharp turning road surface

driver breaks sharply on the highway

stop an go traffic

Main or Narrow or both cameras appear to be blinded

driver enters/exits tunnel

objects on the roof (e.g. canoes)

driver breaks harshly and there is a VRU cloys to us but there is no intersection

Deploy

Inaccuracy Label
Data Engine

Unit Test

AtE: Tesla, HI2| =52 2| M X|HE AtZ: Tesla, H2| = 5@ 2| MX|ME
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Al22i[0}M, S| Arzloi| it o |E] o] S 23 52 =y AL WAR

A 23} Tesla - 99.9%0] 78 BB = 2 ST 0.1%2] K| H0|A0A AL 2 1S
01Z 27| 23 HAlM ZHZ HEs17| of2 e SAS J4At 2740} 2HS0{ H[O|E 20| 2 7%y

= 1A O|0|E{ £ St K| 81 A|E2|0|M H|0|E{of| 2| X|8H= Google Waymo2t
SE20| SHEI AN OO|HE Bt UTA|7|7| 2I5H A|Z21|0| M 0|85tH= Tesla2| 22 2 10|

4%+ HIOIE YIOIES HIZB2E Zultt AIEI0IM & #=0101, & MAINIM ZE01]| o2 &0 ict dIolE gloIg =Yy

Simulation Helps When Data 5. Scenario Reconstruction

Real World Clip Auto-Labeled Reconstruction Recreated Synthetic World
Is Difficult to Source Is Difficult to Label Is Closed Loop

Xt2Z: Tesla
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The Bigger, the Better! 2 220l 0 %2 HO0IHE £ = AT 0= Y 05 2

(Performance) (Total Loss) Data Size Bottleneck

Lal ge Neural Networks 5 4
\

Small Neural Networks 1.48
688M
3 344M
Traditional Algorithms i 172M
(e.g. SVM, Logistic Regression,
RandomForest) o— 86M
—0—43M
—0—21M (Params, non-embed)
2 ‘ ; ; ‘
(Data) 1.E+05 1.E+06 1.E+07 1.E+08 1.E+09
XtE: Stanford University (Andrew Ng), HI2| =53 2| MX|HIE XFZ: Open Al, HIZ| =53 2| MX|AME
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Al WAR

Full Self-Driving Capability
Navigate on Autopilot: automatic
driving from highway on-ramp to off-
ramp including interchanges and
overtaking shower cars.
Autopark: both parallel and
perpendicular spaces.
Summon: your parked car will come find
you anywhere in a parking lot. Really.

Coming later this year:

Recognize and respond to traffic lights
and stop signs.
Automatic driving on city streets.

Autopilot

Autopilot advanced safety and convenience features are
designed to assist you with the most burdensome parts
of driving. All new Tesla cars come standard with driver
assistance features such as emergency braking, collision
warning and blind-spot monitoring.

-l
. 7

Select Option $5,000

Full Self-Driving Capability

Navigate on Autopilot: automatic
driving from highway on-ramp to off-
ramp including interchanges and
overtaking shower cars.

Auto Lane Change: automatic lane
changes while driving on the highway.
Autopark: both parallel and
perpendicular spaces.

Summon: your parked car will come find
you anywhere in a parking lot. Really.

Coming later this year:

Recognize and respond to traffic lights
and stop signs.
Automatic driving on city streets.

Select Option $7,000

Full Self-Driving Capability

Navigate on Autopilot: automatic
driving from highway on-ramp to off-
ramp including interchanges and
overtaking shower cars.

Auto Lane Change: automatic lane
changes while driving on the highway.
Autopark: both parallel and
perpendicular spaces.

Summon: your parked car will come find
you anywhere in a parking lot. Really.
Traffic Light and Stop Sing Control:
assisted stops at traffic controlled
intersections.

Upcoming:
Autosteer on city streets.

(M optionselected  $10,000 )

KHE: Tesla, H2| =53 2| MA|HE
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. T<>_4IH‘?=171|01|)\1 OlZX|s D2 =& Qo A2 =21 Z
= S#H0| 7f%§* HAF 52 3t Q|8l & A& GPUZ H0{ ASICO 2 F2H 0|,
£,2021ED1 %)

= CLHE =H
Tesla EE XA A

HERE I 2F

12 28 o) 2o A

g AlZH ®oreuy-- OIZ2CH O HIEA HXI= =

(Petaflop/s-days)
AlphaGo Zero 8‘

2N2E MCE S dillE W) fet =2
(Teraflop/s-days) Compute required to get AlexNet-level performance
| Neural Machi
50 1 lexnet o 1.E+02 1 S ransiation 3
(@] T17 Dota 1v1
2
(J‘ ResNets
- il AlexNet
8 o 1.E-02 59
o (0] Deep Belief Nets and
@ layer-wise pretraining g (o) ) DON
05 A AlexNet 1.E-06 - &
. TD-Gemmon v2.1
o o
RSIEN ey ® BiLSTM for Speech
~ o NETtalk @ leNets
o 2 years Doubling (X J AN £ N
ShuffleNet_v1_1x @ 1.E-10 4 (e ALVINN or Speec|
@ EfficientNet-b0
ShuffleNet_v1_1x ® < FirstEra  Modern Era —
0.1 T T T ) 1.E-14 O . . . . ! !
2012 2014 2016 2018 2020 1950 1960 1970 1980 1990 2000 2010 2020
=S 2| MX|MHIEH XtE: Open Al, H2| =53 2| ME|HEH
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+ Google 714 D20IBY QIBX|'s Y| ChEt 0l2H 05 A ‘SO Ho| CF'E K28t Ray Kurzwell

KR 7HE &

A2 Tesla
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XtE: Madrona Venture, M2l =5# 2| M X HIE

XtE: RSSB, M2 =S 2| A X|ME

Meritz Research 85



Meritz Future Intelligence

Tesla 7[X| &5, CllO|E{0f| 7 |2kot QIZXlS 7HE 2T &0f| CHS H|E Al WAR

A1t Tesla = A|Zt0| Hi2tE = Tesla & A2 213 X5, 13 40| Elon Musk®} Andrej KarpathyZ+ =Y.
& A2 Cieet 202 I IS5 7N MEdH= Open Al2| 35 HEXL

- Open Al Al 252 SIX| C|H{0| A 22 ANI (2 Q12 I5)S HO{M= AGI (M8 Q1B S) 7HiL
2020, 91710] 21X 0l2t L7|x| 2 rfcnrar xt20| 758 O10 O1ZX|'5 2 GPT-3 27

= Elon Musk= Neuralink= A&l Q17t9| | &#E 2 QMG AFZS MoSt= 7|2 Y S
20204, 28 72| O|M| MM S k| Q] *I"”ﬁ()ilﬁéﬂ%%olﬂ"”’*”fOEHIEIQHI 12 5t= 7|

= Tesla2| 2O H| =L A= X2 S S K|S 7|& HHO|H, 1 8f2] 7kK| AkE S0 0|2 X[

>
4

Tesla 213 XIs &HIXL Elon & Andrej

Xt&: Neuralink Xt&: Dall e/GPT—-3 AtZ: Tesla
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Tesla 2135 = Tesla, Q1 &K RE U™ Qo M| 7HK| 2= HEA| =HCH JHM
OOOIH Y @Le|E ESt =2 A HIO|H YI0|2,3 Q3K s RH =2 2ot AEEl H2f

Tesla, Al DayE S0H HIOIH HI0IE Y2 - ASXIs 22 SHE & dEY - [IEFY 948 42 SR

Multi-Task Learning i i ) g LAy Data Labeling Growth

Labels

Where Should a Top-Down Pixel Look? Seamless Training Mat

Xt2Z: Tesla
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Tesla Of|L4x], =X 2E2| H{E]2| & JHE 2tz - 24k F=H| A% Al WAR

Tesla 0fjL4 ] = TeslaZt 213 X|s CH20|LE 32 S0| 12 U= Al 20, 04X
£35170% (61771 5 43774, 2019'F & 7|F) 7t Of| LA X| At 22H0] = HHE{2| A7 TN
= 2020'4 Battery DayOil M &= Teslal| ZE At 0| 3 HEE 4680 HiE{2| & S 7H

= 46802 7|Z At H|wdl X1 F S =2 U X| 2 =2/ 2 kWhE At H|E S e,
HO7hHE M2 E 2t SIHEHES LHIY XS £2| Tabless 7|& E61 HEL 2 I1I71
LS X8 7= EAIE S8l TXE OIS HE|ZE 250mmofl A 50mmE =48] 0| X| 22 22t

- X|%| Z1E| K|l 4680 HHE|Z| 4, 2022 1K E| MM O R At 73 SCH 0

Tesla XXl £0612] 70% tHE{2] (20199 & J|=) 4680 4, x| HIE - i &5 S XHA Tabless JI1EZE ™ £ S HE A JIs
Simpler Manufacturing (I-Dr;)provement) New Cell
Fewer Parts Vehicle Range
o|EH S35 5X Reduction in Electrical 20 Cost Reduction
1802 Path

10

21 31 41 51 61
Cell Outer Diameter(mm)
5X Energy New Cell

+16% Range Charge Time (Tabless)
6X Power Charge Time (1 Tab)

HiE{2| 2t
4372H

o

21 31 41 51 61
Cell Outer Diameter(mm)

AIE: Tesla, 2| =S 2| MX|ME A& Tesla, HE| =S 2| MR|ME XtE: Tesla, M2|=SH 2l M A HE
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BEV TIHJHAO| WA UL HIM 017, =2 HHE S| 24D}

34~35
12~13 ; Electric Vehicle Powertrains That Cost Less
~2.5 N ! Than Combustion Engines
______ . Difference in Hy
Power indirect cost 12
electronics because of
225 and e-motor  volume
14 3 19.5 1
Direct Remove 11 Assumed
ICE-related 50kWh
content batterypack
cost at
190~210
=e2{/kwh
Indirect
Base ICE-vehicle Base ICE-vehicle Base EV
total cost total cost w/o total cost

AtE: Mckinsey, M2l =53 2| MX|HIEH XtE: Tesla
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Tesla 0f|LfA] = Tesla= Battery DayOll A 2| & MU Xtz 123,
HMIA A2t AMXFEOY 227 BEVE ™2HE! A| 0| = Xt @Iol HHE{2| & 10TWh 2 sttt Ag
(CHZ 100kWh HHE{2| A ZfAE- HZEAIKE4=Q 1990H 7HE Tha AH|A)

- Xb2 WP ALR7IZH121 TEfEHH, HAIA 2E 23 K12H0| BEVY 22 TR HE{2| 4 120TWh
- HEEI KIRHS0| S| B tH T HSITIT, 917k XS A Abed 24 2|2 F9,000TWh
20201 7|7 FA| 917t 5 F7| Of|L{X| AAHE 25,000TWhet TS 1, 042 2 7.2

HMAHIOM TIE = 2E HXDLBEVEHH, 010 Tigt HHE 2l & 7 10TWh

1,500 GWh 3,500 GWh 900GWh § 1,1700GWh 3,000 GWh T‘{/\(l)h

Small/Robotaxi Compact/Midsize Luxury Puckup Semi & Commercial

& SUV Truck
e

2,300 GWh 1,400 GWh 2,100 GWh 800GWh | 1,500 GWh 1,900 GWh

Non renewable electricity Coal Heating Gas Heating Oil Future EV Future Growth

Heating

(6o S\ 3

XtE: Tesla, H2| =S 2| A x| ME]
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Tesla 0L A] = =2 9.000TWhe| M7| ofX| @FZF2HE TR =
2Lt O] A&kl 12 - 20| B RE B0k, BEVZE 2SO M T 2= %X T
= SIX| HFE floll BEVHEH = 71Tt TeslaZt LA K| S ==
= Tesla, SAME QI M= SHZF 7= SOl M 74K =3 T
@ ZHY =2 B &7 Al A= TSl MM oA K] S 2,
@ LAY ol x| 2 7| E LHO| M E{X| = TS XpAte] nEY |
@IS ZEHEE VPP Sall I2 71HAH2| HH Halj 7ttt 2 - S8 dE &I

™
rE
fot
oy
-0
ot
Ral
&2
rlo
il
H>
=
>
H o
z

:|:|IL|

0%k
)
O
02k
™
m
<
m
* O

Teslall EHYE 2 IHE 0t 1 E Y ESS Powerpack It 2™ A (VPP, Virtual Power Plant)@} J1E M M40 HIWX ME It Hlul
T T— e - S TE Y MY (RE2IE AY FY) Jbat R
o 2
fﬁ "# N \é/ DR
- e I +8
B B W g =
ooy
Fﬁp _)§< % — & IR - Aggregator
~ N
.fi:. E —> ‘g —_— \é, <—|
.r.u M AR \ % ——>\£’ =:_E-E==
A
X2 Tesla AE: SFROIH K AR 2| ZSP 2| A | ME

Meritz Research 93



20| 7 Mool M HH EH - XME - S2 - e Al 2Ll S

= Tesla, TMA| F2 MM SAXRI AfHX] A EH &, F 7] oA X9

Cret XIS0IA OILX] AL & 5

Tesla Files to Become an Electricity Provider in Texas

(CNBC - Aug 26, 2021)

Tesla wants to sell electricity directly to customers in Texas, according to an application
filed by the company this month with the Public Utility Commission there.

The application follows the start of a big battery build out by Tesla in Angleton, Texas
(near Houston), where it aims to connect a 100 megawatt energy storage system to the
grid. Texas Monthly first reported on the application, submitted by a wholly owned
subsidiary of Tesla called Tesla Energy Ventures.

Tesla Autobidder Now Managing over 1.2GWh of Energy Storage
(Electrek - Mar 16, 2021)

Autobidder, Tesla’s “cutting-edge” Al software to manage energy storage projects, is
now managing over 1.2 GWh of energy capacity, according to a Tesla executive.

It's a real-time trading and control platform for energy assets, like Tesla’s Powerpacks,
Powerwalls, and Megapacks, optimized through machine leaming to better use and
more directly monetize the assets.

Tesla Batteries Save Vermont Electricity Ratepayers $3 million
(Reuter - Sep 16, 2020)

Tesla batteries deployed in Vermont have saved local electricity ratepayers about $3
million this year alone, according to the local electric utility.

Green Mountain Power (GMP), a relatively small electric utility operating in Vermont,
was one of the earliest adopters of Tesla Powerwall. It has been leading the deployment
of Tesla Powerwalls with 2,000 units deployed to date, and it has recently signed a deal
to get up to 1,000 more Powerwalls from Tesla this year.

Meritz Future Intelligence

Al WAR

LT ME, el A8 2= Hel IEt

Neoen To Build 450MWh Energy Storage using Tesla Megapacks
(Inside EV - Nov 8, 2020)

Neoen announced that by the end of 2021 it will build another huge battery energy
storage system (ESS) in Australia, using batteries from Tesla.

The scale of this ESS is more than two times bigger than the previous world's largest
Hornsdale Power Reserve in South Australia - 150 MW / 193.5 MWh after expansion.
However, it's not the biggest new ESS under construction - for example, Tesla is
installing 730 MWh system in Moss Landing, California.

Work Starts at U.K.’s Top Storage Project using Tesla Batteries
(Bloomberg - Sep 7, 2021)

Construction started on the Britain’s Biggest energy storage project, a technology that
will be vital to boost supplies when there’s little sun or wind.

The Facility in southeast England will store energy from renewable sources to be used
during peak hours, using Tesla Inc.'s Megapack lithium-ion batteries. The U.K. is in dire
need of the technology to help prevent price spikes such as those earlier this week.

Tesla Tests the Circuits for German Energy Market Push
(Reuter - Sep 16, 2020)

Musk's Tesla has recently acquired a license that will enable the carmaker to trade
electricity across western Europe and the company has also been surveying customers
in Germany about potentially using Tesla electricity in their cars.

Such moves, consultants and energy industry executives say, could set the stage for
the company - possibly with one or more partners - to take on established utilities in
Germany, Europe’s biggest power market and autos heartland.

X+E: Reuters, Mainichi, H 2| =S¢ 2| MX|ME
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Tesla 0| A] = M SSHEC| AETHAE 2o, =20 HHE S 7ttt 38 RHE B
= |IRENA, S0{Lt= AR o[ X| K& 35 FHM &HY 4+ = $HO=E 0|5 ESSI BEV HA|
= BEV7} 0|5 £LHO 2 242t 7t 55| = AL H|eHA
H| 7ts 2! BEV, 57| E Sl of|{X| HIERIZN HE 75
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O TOTAL COVERAGE

Internet to everyone,
everywhere on Earth

£ A REVOLUTION ——
IN SATELLITE
MANUFACTURING

No one has ever built a
satellite in one day... we
will build several every
day!

QGLOBAL LOW EARTH
ORBIT CONSTELLATION

Providing high-speed internet
connectivity equivalent to
terrestrial fiber-optic networks

XF2: Space & Satellite Professionals International Xt&: Google
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Tesla Y9/ - 404 71710] O[O{RI2 91 20| K| L= 9T 17, AR 3t0| Y= FOL2 HAO| ] A| 7HX|7} EXHSHS
D2 U0 @ B2 942 @ MR FS0HX| %2 40} 22 2
- SAIST 354 9 42 A0 2210F 510, 542 A9 B X| R S Fi2|X| 1] 80| FOF (2%)
ch0] S210F of 2, A5 S21 04 01 (A5 38tk S14 2 B2l 25 T2t 2 010} St
- Space X 0| DE SIS o2 S 221 S8 14 Wato] BX|K LB NAYT
QIZX|5 2Ho| 914 0|5 Hlo|EIS 20| 2en £5 wx| A n2E Yot 5
3 XA E L CHS FIE AR 3914 HIXI 2 35 THS M E Z0|0 WE YT KR T4 B g

Sz a[o|x EAkS THSSIA| o

O3 Al E80ll XIHTH0 = UERAT &= 24x &

DATA & MISSION DATA SENSING LAYER
ADDRESS RANGING ALGORITHMS ON
NETWORKING TIME XFER NETWORKING BMC3
APPLICATION APPLICATION | *  1550nm * [VAPPLICATION

e PHYSICAL PHYSICAL

ey ¥ Y ot 0 @ @ osue oiste R SR o
MSN TI&C X pata
. (LINK 16) BACKHAUL
MWIR

Probability: 9.8e-3

g e
i Persistent Global
100-200 sats:

nsing - High Altitu e Qe LEO 600-1200km
Optical Crosslinks ¢ 4,500km __—» && Sewsing — High Mitnde \{éﬁo = 4

Low Latency (<X ms)

Data Transpon High Throughput (> XGbps)

N links

f&oép&‘»o&ef = o 0%‘9‘{,&0 4

Sensing - Low Altifide MIDS/JTIDS

_..wm‘&._._.._
@& b

Xt&: NICT Xt2: Leo Labs

2020-01-29 23:39:35.69 UTC
Relative Speed: 14.672 km/s
Distance Between Objects: 0. n
Distance Between Objects (RIC): 0.013km, -0.004 km, 0
IRAS Uncertainty (RIC): 8 m, 46 m

2
GGSE 4 Uncertainty (RIC): 5m, 47 m, 37 m

Meritz Research 103



Meritz Future Intelligence

O] 2 H{E{2| - OHE|L| 22t 2M|CH | A, Starship Sdl| T ll 24| LA} Al WAR
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2M|tlE = dE83t Al
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- 2M[Chs O B QHEILERIAL, M5 K| 916l Tesla?t 226 BHE{Z] 82 SH (3kWh > 20kWh)
- LMICH AJZFEEA| 9| K|S0l CHSF QIE{S AH|A MBS A} SEZ WHH Space X 27,
322 TS| 2ol S

O FAMIAIOAM 71 E HERX I MH|A HESE SHIT D SSH
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ot=
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XtZ: Space X, H2| =S @ 2| M| ME

XtE: Space Flight, H2| =ZH 2| M x| ME]
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= Tesla, Space X 2M|tH ¢ HIERX I &E2t IS K|s ZE U 22t = AHE MO A= 2

(D Space X, X|-F 43 0| = ¢t S41 2| 42| FCCOll XH2k2t Starlink 214

HAE S 2

(@ Space X, 2571 O| 42| =7t AL XOf|A| & =80 Ob7f |4 =41 QHE|LE R Z Q1 xHE F. =T JH E{O|E2 7HEE =1 0|22 2[0|

Space X, XiZd Ay 2t HEHI M8 52 UH

Application for Blanket-Licensed Earth Stations in Motion

Grant of This Application Would Serve The Public Interest And Provide Service
to Vehicle, Vessels, And Aircraft Operating in Areas Otherwise Unserved and
Underserved by High-Throughput, Low Latency Broadband

Granting this application would serve the public interest by authorizing a new class of
ground-based components for SpaceX’s satellite system that will expand the range of
broadband capabilities available to moving vehicles throughout the United States and to
moving vessels and aircraft worldwide. The urgency to provide broadband service to
unserved and underserved areas has never been clearer. U.S. and worldwide demand
for broadband services and Internet connectivity continues to increase with escalating
requirements for speed, capacity, and reliability and ongoing adaptations for usage.

Moreover, consumers are interacting with broadband platforms in an increasing variety
of ways. No longer are users willing to forego connectivity while on the move, whether
driving a truck across the country, moving a freighter from Europe to a U.S. port, or
while on a domestic or international flight. To help meet this demand, SpaceX has
deployed an innovative, cost-effective and spectrum-efficient satellite system capable
of delivering robust broadband service to customers around the world, particularly in
unserved and underserved areas. SpaceX has already secured U.S. authority for the
space station components of its NGSO system. This application takes the next step by
seeking authority for ESIMs that will enable the extension of that network from homes
and offices to vehicles, vessels, and aircraft.

Space X, =43t JHO] A HIXI Ao H= HOIE S A%

SpaceX Automation & Controls Engineer (Starlink)

The Role:

SpaceX is developing a low latency, broadband internet system to meet the needs of
consumers across the globe. Enabled by a constellation of low Earth orbit satellites,
Starlink will provide fast, reliable internet .

SpaceX is breaking ground on a new, state of the art manufacturing facility in Austin,
TX. The Automation & Controls Engineer will play a key role as we strive to
manufacture millions of consumer facing devices that we ship directly to customers
(Starlink dishes, Wi-Fi routers, mounting hardware, etc). Specifically, they will design
and develop control systems and software for production line machinery — ultimately
tackling the toughest mechanical, software, and electrical challenges that come with
high volume manufacturing, all while maintaining a focus on flexibility, reliability,
maintainability, and ease of use.

Responsibilities:
- Design, develop, and manage automation and controls projects to manufacture
consumer electronics that are easy for humans around the world to use, but are
technically very sophisticated - this includes initial factory ideation, on-line
commissioning and proof of rate capability, and eventual hand-off to operational teams
- Set, implement, and maintain schedules and budgets to ensure project completion as
we strive to ship to 25+ countries by the end of the year

At&: FCC, 2| =3¢ 2| MX|HE

XtE: Space X, H2|=5H 2| M A HEH
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Tesla HIEQI3 = Tesla X}2F i, HHE G2 XISE| 0 JACH T $25000 2 =A| 0|= O E2pE A
Tesla Cl|O|E{ 2{[0| =, X2 Cia= S712t SAH CNN/EMAZH O [RIA 7| CHEH L0 55 5

- KIZFTHS - CHEH CIO|E] Al & 7} 7| LIEYIT AL A| TH6} 2hA Z 7]

Dojo St SHE ME2 QI BX|S DUS O A0 Edk 2 Eot WM O W2 (A= @7 2
= Starlink, O| Z2 2| S 251 HMH 2 2 HEA| 2R E MO{7EX| X[2e AHohet X HEH I T
= 20O 2| RIE FlO=inSAR 7| = B AA[ZE 3K XY ME 55 ZIE A
Starlink HIEY 3 24, Tesla LAl E22E HIO0 S It = A0l inSAR V1= HE0H 3K XIS &AIZ HUI0IE ¢ Jis
) Time . )
/ Vision s s vy
Veh'de CIOUd Computlng C 22 Transfer of embedded Paig Ao Wi s California
N g E functions into the cloud 5 WA o Francisco
'r ol Mountain View = Bay
Vision 5 Sunnyvale *
, Fusion of all DCUs in one
centralized vehicle computer MQ"
Q San Jose
% Melting of domains, fusion of
- DCUs s A Shaded relief map of above
/ = ) " interferogram
A= O S ety g
(@) %% Domain oriented centralization (DCUs) ks A o ";';m
- Standardization of basic controller V o 5“} a |
CH CH Sk v ,
/ Z N
. &

(7 —_
) A s Merge of ECUs, integration of
/ s HW&SW into existing ECUs
H3
(o i i < tion —_
(@) Each function has his own ECU e attude
/\—/ ('One function - one Box') i I-1 2 e

S 2| MR HE X}Z: Canadian Telecommunication Technology Center

XtZ: Bosch, HIZ|=
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= I.iol OIL‘I.7=I IL‘I.O XA I.T'_xo
O[0| CIEX[Rie| Held - FXlY - AT G IS S Tesla Al WAR
Tesla2t Robotaxi = Tesla, 0|0] 7| & XS 2= EO[SHA| CHE MFE2 X HIS
= A MO 7|59 X|&X AUO0|E > Mol - XM THM > HILTTI°I A1
= Model 3 1At ZHE THX|, 114 Kt -5.5% (&) W -25.2%), 3'H X} -10.2% (A Bt -35.0%)0ll =2t
010l Tesla= JIEdl= Mol OE 879 015 =2 HE =
1) (H2HoH) Tesla, A{HstEl= ALD g (%) Lowest probability (%) Tesla, AFHSHE|= 5 1A} FHETHA|
e of injury tested by NHTSA
20 1 Ho|ols ' 419 = Million miles o Model 3 lTejaﬂLVIodel 3
=3 0| between Model S Y H
. m Model X
15 | 36 accidents g | 45
10 A 2.4 A 2.05 7 A 30
5 1 12 1 0.98 6 1 15 |
l 0.48
1Q19 3Q19 1Q20 3Q20 with  with Active no AP & US average Top 50 Vehicles tested by NHTSA (Since 2011) 1K} 3%}
Autopilot ~ Safety Active
Safety
AtE: Tesla, NHTSA, NADA, HI2| =53 2| MX|HIE

Meritz Research 107



e . . Meritz Future Intelligence
MI7Ix| Bisko| gt U > X233t ME[A| =M Al WAR

Tesla®} Robotaxi = AOZ U, FH|BH2 M| 7HX| ek (QAUSX|s - 0L X] - HIERF) 7| TNl e U A%t

= FSD 7|5 Sl (AL XHEFY) + FSD 75 EA| + I2 |7 A EA| > O B2 HI0[E &=

LS 1=
Starlink 2M|CH 24 CHEF ZAL+ 21 2F HZE + g0t xHE HE > O B2 0B 2| I tHE 0| 5 ¥
FSD & &2 HE| AH|0|A H|O]E{ 2{|0] = + D1 & SttCH HE 23 > QZX|s ZE MM

—_ = -

St2 7t HHE 2| & 7|2 ESS Tl Sfth + QISX|S 7[R VPP 72l 2 24 7iM > W2 7HAS HE 35

=

XtZ: Tesla, Space X
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Tesla2 Robotaxi - AFEF 7140 U > 7IE AFSAHAIY HIXLIA ol TN ety
- 7| RFSAF A1 CHAL, B3} ol FA| 1 A
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u Tesla H|2| 2+gXt A 207 APHSAY
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AFE: Bloomberg, H2| ZS3 2| M x| M E{

Meritz Research 109



7 I_E_ %xl_ _g_-lgr A_I H Iﬁo‘" EH-é-I_ :I_I_Lol. Meritz Future Intelligence

= Al WAR
Tesla2} Robotaxi = A2l A2 2ot S 3R > HIEL A 2R FE5H HeHH
= AR ZHOP|E AL EANZCE I UJE SK IR UAS
& BH| SU2| 80%E 2Kt =22 X[F00F5h= dd > M2 AHE SXH 7|1 EE HY
= Xt 3R UHE =Xt Uber (Uber ATG) - Lyft (Level 5)2 X233 =M, AIi 2 022
417 21 0|4 XIZTHRIEFS RpH| JHe, 22 Thd 2 - B & oi2t
¥ 4T - HIZ I SWOok= Uber S¥EFE M1} 5 HKXI= Lyft C19 01MQ1 1944, 2F AL SHAF HAAX T} o 13X 8
(o) Uber 2 YX|Z (o) Lyft 52 % (e Uber &Lyt g4t 30|
80 ; —o—3ZN 16 7 —o—3ZH 0
Ot &N RTELY:
o | g o | —e— ol 2 -
_4 4
40 | 8 |
_6 4
20 4
_8 4
0 o\‘o—;_o\/ 0 o—‘o\‘_\o‘/Q -10 4
20 - 4 12 -
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AtZ: Uber, M2l =5H 2| MA[HE Atz Lyft, M2 =53 2| MXHH AHE: Uber, Lyft, HIZ| =53 E|MX|MIEH

Meritz Research 110



Tesla2| H|™, R HEHA| AI \VAR

Tesla2t Robotaxi = Tesla, 2019'4 4& Autonomy Daydil A X2 7|= 2t O[S H|=L|A 22 2 HEHA| 374
= M| 7HX| gekel 7| T £ of w2t 2EEA MI) A|7| 2H

Tesla Autonomy Day, XIS SHEA| HIZXUA 2 3

TESLA NETWORK ROBOTAXI

Any customer will be able Can share car in Only share with friends and Helping to offset some / all of
to add their vehicle particular times co-workers or social media friends monthly vehicle payments

< $38,000 1 million miles 4.5 mi / kWh
Cost of vehicle L°"‘f§:i:"b‘::;:';mc'° Motor energy efficiency

FIRST PHASE: MODEL 3 TAXI GROSS PROFIT FROM A SINGLE ROBOTAXI RIDE-SHARING APP

<$0.18 $0.65 90,000 ~-$30,000 1 years

Tot. o

We plan to buy all Model 3 Simple conversion Gradual deployment of vehicles Price per mile 2 v X Ao Vehicle longevity

back aft@rlease runs out: if necessary into Tesla Network

Xt2Z: Tesla
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= TeslaQ| 7|& ZIT D H| XL A DR X9 (> 7| E XS MY - SA SR MES MEA HAL A)
2019 0| > OTA S 7|5 Y120| =2 4E4 MM X%, 0| S St =2l RH2 21
(220194 0| > FSD T0f A|Z} FSD Sk Zotet Sl AFEE 2H&SHH 4=l THM A%
@ ZEEA ST > XM 2F - il Arg Xt 2R Xt 0| 83l Rl SIS ] MH|A MIS, =24 £330t

X3 et & JIstiiE - 01 (X2 MoH=7121 123 =X J|E)
m Model 3 Model 3 (+FSD) Model 3 (+ Robotaxi)
Robotaxi = $360,000
Premium Connectivity
& Tesla Insurance > $28,000
FSD > $10,000
Model 3's MSRP > $44,190
$44,190 $82,190 $442,190
33%
Robotaxi 0| A& 40% 7+ 10%
FSD & 7|E} 0|2 & 60% 21
Model 3 M= 0|2 & 10% 71
$4,419 $27,219 $171,219

A2 Tesla, HE|=EH 2| MR|ME
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Robotaxi is “Bigger than Google” - Larry Page Al WAR

Tesla2} Robotaxi = Google X} Larry Page, EEHEIA|Q| AX|A 7HX| 7t GoogleELCH ALt Az
= 0K o O =0 2 Aol 75 012 HA
(OFY & o= > 01 & 02 > CHEH 27 0[] > FM|AH| gHat AZH0[] > TA|A| &4t 7t 0]2)
1$2.0> $1.6 > $320 > $6.4bn > $2,336bn (=2,700x &)
@2%$1.5>%$1.1> $220> $4.4bn > $1.606bn (= 1,850%= <)
3$1.0> $0.6 > $120 > $2.4bn > $876bn (= 1,000xH)

= QI U FAHE| 2000+ - FM|A| A 0|S £=EF2,0002HH (EHA| 8O0RICH - X2 R 1,200 HCH)

ZHEAl 012 S ZHIN $056-2.0 AHO]2 24 ZHEAl ZHIA JEXIQL Big Tech &Ml 20209 S 201 Hlul
(=) o5&t OlUg 0|5 HIg E‘f%?gt;;i) s Robotaxi Robotaxi k2] ¢10]2)(Z=%) vs Big Tech Y| €210/21(2020)
qjg_r;abm ©' oi¥e $1.57t", Robotaxi
3.0 f 2 336b oRtaEol KUY $1.09H,
2.60 $2,336bn $1,606bn o1zt &8 o[y
$876bn
H B
2.00 -
1.8
12 |
056 | P -
06 | I | 0.22 [ ¢ o d” ﬁ
i ‘ Microsoft j a
00 | ——— ‘ % $57y $53 b $49y . a
x @ © $ZEW
\C R % B — $17#ty
C
8 T T T 1
5 Robotaxi Robotaxi Robotaxi Apple Microsoft Google Facebook Amazon
& ($2.0/mile)  ($1.5/mile)  ($1.0/mile)
AtE: Ark, Uber, 2| =53 2| MR MIE AtE: Bloomberg, 2| =35 # 2 A XM
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Tesla2t Robotaxi = X H 2 HERA| A{H|A OFS 7| AFSEZH

o - —
rrel ZEEA| Meto| FNA JHKl= B

Tesla Semi, 20223 E Al VolvoJt ME01 2HMAM gi= TIEFH A2}t Al AEIEY Einride®l XIETH 3= A1

At2: Tesla XtZ: Volvo XtZ: Einride
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= X2 St AFM 32t ADLE 37 & H| =LA BHS 0|0| CESO|M Ct+ EF
(AR/VR 22tA 2 H|EHHA ZHBIX - A2 /F2l/ St S AEE|AHE X - SNS/HF ZHEHIX)

= Tesla Model S Plaid (2020 6 & A[), AMD Ryzen APU M. PS5 - Xbox X =& A ZIEHIX 15
Ol= A2l MENA| =d 2Iot 82 7= Tlet S K12F LY QIEEHQIHE A|AR A== A
A A0l PS5 - Xbox X | 10 AFF A X EICHH, 1 gho| Cikot 7|5 &1 EESH O X| 42 1A

20219 Tesla - Starink 25 1ds HIY 20l tHOH 212

PS5 - Xbox X1l At HIY P > CHet ARHIAMHE J|s XA IS

Starlink to improve latency for competitive online gaming
(July 15, 2021 — Mashable)

Starlink will soon be able to support competitive online gaming, thanks to upcoming
latency enhancements, according to SpaceX CEO Elon Musk.

Currently, the latencies for SpaceX’s satellite internet network can range from over
20ms to as high as 80ms. The company’s goal is to reduce the latencies to under 20ms
later this year.

AMD confirms it's powering the gaming rig inside Tesla Model S - X
(June 1, 2021 - The Verge)

The chipmaker revealed the new Tesla infotainment system consists of an AMD Ryzen
processor with its own integrated graphics paired with a discrete AMD RDNA2 GPU.
“We have an AMD Ryzen APU powering the infotainment system in both cars as well as
discrete RDNA2-based GPU that kicks in when running AAA games, providing up to 10
teraflops of compute power, likely a little less than Sony's PS5” says AMD CEO Lisa
Su.

_ TeslaArcade |Sony PlayStation5| Xbox Series X Xbox Series S

L ] '.._

U
CPU 7nm AMD Zen2 7nm AMD Zen2 7nm AMD Zen2 7nm AMD Zen2
CPUConfig TBC 8C/16T 8C/16T 8C/16T
CPUClock TBC up to 3.5GHz up to 3.8GHz up to 3.6GHz
GPU AMD RDNA2(Navi23) AMD RDNA2 AMD RDNA2 AMD RDNA2
GPU Config 32CUs 36CUs 52CUs 20CUs
GPU Clock 2.44GHz 2.23GHz 1.83GHz 1.57GHz
GPU Power -10 TFLOPS 10.28 TFLOPS 12.15 TFLOPS 4 TFLOPS
Performance Target up to 200mph 4K up to 120fps 4K upto120fps | 1440p upto 120fps

Xt2Z: Mashable, The Verge, M2| =S H 2| M| ME

Xt=: VideoCardz, HI2| =53 2| MX|MIE
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- 2HEA| ST O[S0 B2 AH|THS S 24X1| 0[R2 OIZIS] K7 A9 A1 2Bt 2
D2 DX B2 AHIKE ES B 7| UN Y 2SI 2T 2riot S S0l HY
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(BHTHCH) Other Cars (%)
100 | Evs - 60
—o—EV %(2)
75 1 / - 45
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25 / L 15
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(Expectations)

Hype Cycle for Connected Vehicles and Smart Mobility (2020)

5G

Digital Personalization g ®

Flying Autonomous Vehicles @
Blockchain and loT @
Data Marketplaces @
and Exchanges

@ In-Vehicle Advanced UX and Ul

eSIM
@ Micromobility
& Mobility as a Service
@ Virtual Assistants
Automotive Real-
Time Data Analysis
@®” Autonomous Vehicle Perception System
HD Maps

o
Connected Car Platforms

Automotive Lidar ...‘.(‘
In-vehicle|Services Electric Vehicles

. Autonomous Vehicles Over-the-air Software Updates
Electric Vehicle Charging Infrastructure - priver Monitoring Systems

Vehicle-to-vehicle Communications ontinuous Software Deployment

Peak of Inflated
Expectations

Innovation
Trigger

Plateau of
Productivity

(Time)

Trough of
Disillusionment

Slope of
Enlightenment

A2 e =5 2| MAHE

X2 Gartner, HIZ2| =S 2| AMX|ME
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Amazon, Auto Industry is a Fascinating Industry — Jeff Bezos Al WAR

= 20194 Amazon & 2|3 0|20 M ZA| CEORE Jeff Bezos &
“If you think about the auto industry right now, there’s so many things going on with Uberization,
electrification, the connected car — so it’s a fascinating industry. It’s going to be something very
interesting to watch and participate in”

= Jeff Bezos & =, Amazon2 BEV AELE Y Riviandf| $700mn £ X+ &l
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KIS 28 of2k K28t BEY A KIS QNS EEstol4 Al WAR

Amazon = Amazon, AlZ6HAM BEV MAt ME AEIER] EX}O|0{7tH=
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Amazon, X 12| 2 224l Teslal} CHE SXF AE238H T =M 71X Al WAR
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Apple Car, an Ultimate Mobile Device - Steve Jobs Al WAR

Apple = Mickey Drexler (1999 EE] 1617t Apple At2| O|AL) - Tony Fadell (X iPod Senior VP),
Steve Jobs7}iPhone ZA| Z|Z £|Z SEfQ| DHIY C|HIO| AR ADIE I} ZH|E AIZRUCI T A

= 0= GoogleO| WaymoE Sl X233 BEV EH|E A &S 2009'A 1 FAFSHA|7|

20074 M0l XS SZETt Apple iPhone iPhone JHE X1, Steve Jobs XIEF% BEV I =HI AIZ}

XIZ: Apple X}Z: theStreet
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Apple, aniPhone experience in their Car - Tim Cook Al WAR

Apple = Steve Jobs2| RXIE 0|0 22 Tim Cook, Titan Project A| %t 2 {21 20153 WSJ QIE{ R
“Iwant people to have an iPhone experience in their car.
That’s all about trying to make your life outside the car and your life inside the car be seamless.”
= AppleS| Xt2F3l BEV T2 M E, x|\t 2014 2t 7| E 2t 4 oMo 2l 5
= XISk EE gat A7 HO| = HH o 2otz TM|A Al7HSH 191 71 Apple,
4= 0E2 AH| X1t EXFALS, AppleQl Computer on WheelO] MAHO]| S&Hst7|E 7|cHstn S

California®llAl Al =% =90l Apple Test Car (20184 6& &%) AppleOl $200mn0il Q1= XIEFM AEIE Y Drive.Al (20194 68)

Apple, X258 A =3 X2k #xl 69CH 22

Xt2: Teslarati XtZ: Drive Al
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Tesla=5E| £ sl ol2d J Al WAR

Apple = 2015'd Teslaoll M Autopilot 7 ST Jamie Carlsonzt AFEFA & - MM Q1 THA KHE >
tEFd o3 X|s BTt K| AFE JHL S H, Jamie Carlson 2016\ NioZ 0| &3 OLt 2020\ S %]

= 20154 NvidiaZ} Telsadll 2231 = Drive PX Platform 7Hg &2t 2121 Jonathan Cohen X2 >
A3 olX| AEEl Jjdr A2k st 20 Jonathan Cohen O 22 =

= 2018 Tesla Model 3 7H'e Z2XIFH Doug Field2t 2EEIA - XEFE QM| S IH A ME >
ot Ak 2= K MAZ S8, Doug Field= 2021 Ch=2| 21241t 31| Apple E|AL Ford 2 0|

Tesla Autopilot JH& &S, Jamie Carlson Nvidia-Tesla 2 X| ZFE JHE, Jonathan Cohen Tesla Model 3 J1& =&, Doud Field

K& SXSW Xtz SONY XtE: Detroit free press
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K23 BEV PletCiet ER| Sof =ik Al WAR
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r
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Xt : Teslarati, H 2| == 2| M x| ME AtE: Drive Al, HIZ2[ =53 2| MX|HIE
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X|HEl=Z A A, AlZE2 Apple Mo] o} A Al WAR

Apple

HAXIk= A2 Apple Car HIHE Ie¥s ASXs, 28E HMZF2 SAJt 0t 23S A HS

= AHEIHES LHEE 5+ A= 20| ofl, 2 2 2l M Z 2 LS00k ot A0 AEd S 13Xl

= 2014-2015'4, Apple Care| ZX{7} A|Zof| L2 X[7] A ZIH S wh A|ZH0| 7|CHSE ZEA|AI- 2 20201 O|H

= Appled]| CHe H2tot 2HO 2 HIO| Lt Q= TF International 32| Ming-Chi Kuo O 22| AE =
20214 2= Apple Care| EA| A|EE 2023-2025HC 2 7|CiROL £[2 0| £ 2025-2027HC 2 =

= XtSXAh= £5(2 0to|C|o] e = Mg = gl= ST 7HK| AFE0] 8 Ql= A0 H,
C|O[Ef Al M2 542 O 21 A|ZE XX RIS TIT0) 2ot A|ZH A= 23 Appledi| O|EX| = A

Al

No Way that Apple is building a Car
(Sep 12, 2021 — Forbes)

For Manuela Papadopol, a car industry veteran and chief executive of Designated
Driver, a start-up focused on operating cars remotely, all indications are that Apple is

=

=
paring down its ambitions from the vehicle to enhancing the digital cockpit and ML Aloorith ‘
redefining elements of the passenger experience. Learn/Optimise v donitnms,

“There’s no way on Earth that Apple is building a car,” she said.
Meanwhile, several people who have departed Project Titan said it has not yet chosen a

clear path forward. Incumbent carmakers rarely sound intimidated by the iPhone maker st Ll el
invading their turf. “I don’t really get the sense anyone fears Apple in the car industry,”
said Sasha Ostojic, operating partner at venture capital group Playground Global and a Explore/Transform
former engineer at Cruise, GM's autonomous unit.
“When | ran engineering at Cruise | interviewed a bunch of people from Apple’s special Move/Store
products group” — where Titan is housed — “and most of them were disillusioned and
said, ‘well, most of the research is directionless and we don'’t really know where it's Collect
headed. We'd rather work on a serious program.”
XtZ: Forbes, M2l =5 2| M A[HIE XtZ: Welcome Al, M| 2| =5# 2| M X[ HIE]
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Al WAR

Google = Google, Big Tech & 717% A A3 AF0f| 2t 27| AR 71 MK o 2 BXp FHI
= EXHEE2 AEFA ARSI 0[of| 7|giot QIS5 X|s ZE Vo EE
= 2009 7HE A|ZH 0|2 B2 A M M2 QUKo ZtOLY, 2|2 2|9 & A[ZF HX| D UZ
Google, Big Tech & JHS MX XIS AIZ0I &al JPRCH, OI1E M3 XOZ X &2F M
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1 2015 R E 20213 1 27| 7K A E FXHLHSE

XFE Z+ A, CB Insights, Hl2| =ZH 2| MX|ME
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CIO|E 2 #letHIE REH AR S AES AE BER Al WAR
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Amazonz} X238l 71|t BFsECEE Apple - Google Al WAR

Amazon - Apple - Google = 7t 70594 o|A&e| 27 H|E X|E T2 Amazon, X232 i 2ot £XF 2o el d EX
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Baidu, BAIC & Sdll 20211 Ak 33 Al Ki2FCHEF £ A%t Al WAR

Baidu = Baidu, Big Tech & 2t X A t2| 20| 71 2ot 2K
= 20214 62, Baidu= BAIC BEV ML Eai = Arcfox?t &F= 3 1,000CH Xj2F 22 A2k K| &2
= Apollo MoonC 2 22! XtE&Fal AR X}2H2 Arcfox2| A1 CHZF At 2 E Alpha-T 7[9tO 2 MAE|H,
Baidu XtA| JHEt X253 HEE ZHE M LT A 1T oF oM kel (P A T At 0[St
e p

= Alpha-T= 93.6kWh B{E{2| 2222 NEDC 7|Z 653km 3 7Hs (EPA 7|Z 457km £H)
CH2E Apollo Moon®2| 2t0[C MM 7, V2X S4l, ZFE I AL A =AM E0{= A

BAIC, 2% 3H2! 1,000Hel Al FH X HIS

Y ARCFOX

THETOFBEST.
N61AB PPV

XF2E: Baidu XtE: BAIC
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Baidu-Geely, 9Z & 25 EXIE 2025 A X2l 2 =0 Al WAR

Baidu = Baidu, XI27tX| £= 57 EA|0|A] FAW Hongqi EV 7HZE Atk Solf A& Z=8 T K
RIHEl SOt HA 2| Hit 27ttt £Z0|Lf, of/E 2021'H 82 7EX| 400,0002] AH|A XS H|O|E £X

= Apollo Moon S8l O B2 X| (F= Ll 3071 TA|)0l|IM ZITEl = A=ES AR A2
= 2T A2FH| 2t 2 Geely2t T O F

= 20214 1¥, Baidu-Geely= Jidu Auto &8 A2l 2025 AMX| X233 BEV 7HY {Is] 9= 2 EXHLE
S8 A3 At N SESHH, X 20131 0| BaiduZt £H|$H 2 E 2k £l o™

ST W AT MM SOHK HA 2 0I5 I}

oIr

GeelyQt2l 9ZX 3 33 Xt S0H 2025UNIXI TIEFH 24y T4

< o@t® < EETEMS < omt®

n @° " @
d WERMBBATE SNSERO0eR)
wi R s+ 2= 5 ws wi EEED =% 2= »6 ws v
< = - AR v OXLE (RUER) - e
\\ \ 4 A\ ,?.' & HK’A (ﬁg,gg) . 21.4km Ie8) »\\:\ u'.’:
\ N T LR ANER R 3 R3S ¢ S
\ TA®o N X+
\ _~ [ wER5M 217%m \ N
A ,:‘4“‘\\ L ———
s \ X \ ® {tﬂ'mﬂ!m? iﬁ_:;zg) 22.3km
\ lu::? e > g
A \ ~ o~
kY \ L o ENHQRELH 222km
% N\ ",,;:ﬁ"' BABAFREEAPIRISS
\\
\ e\ \ o B (LEE) 22.2km
® Lt o7 [ THES
- o Y oo
BE BN HS  aoER 5 ® I*?;. (‘3’58) i 20
s % B ERTAAT REREMIE 158
EHRFRALTES > REH (HEE) 23.4km
= o BRUIKO (LEE) 23.8km
. \ ! l it e
Xt=: Baidu XI2&: Baidu
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Baidu 32 282 X2 Y 2 E2HE - H L=t 2 Al WAR

Baidu = 20179 78, Baidu= AEFH L @E Z3HE ApolloE A&
HMA X2 3 70 FHS2 Apollo QIS X|s 22 286l XA S| X233 Al AHeF 23 7tSSHH,
O|HA Mo Xl 28 HEE0| ot 20| 204 Baidu= SXHHLECHH HEA 2H D317t 7Hs

= Nvidia, Intel, Microsoft, Bosch, Continental, NXP, Renesas, Grab, Tomtom &
AA 2| =2 HHIS CHE-20] Apollo SEHES 2ES HW - SW - MH|A T F

= Baidu, O| A 7=l REE SHA|Z & (Kunlun)zt
It DEIS ool Z2E =2 &l (APU) XHM| ZHEsH A& A IH|0|EAH L= S

BaiduQl XIE2¥ Y R@E SAE, O B2 IHLX ZOHH ZE LHO| J|=0i ol = Baidu, 2X| - S2t*E ARE & St XHHl Jh

[ -

2017.4 A 201710 2018.1 2018.4 2018.7 2019.7 2019.12 20209

Hello
Apollo 1.0 1.5 20 125 3055 2.0 (5.5 6.0

Apolio Platform Closed Venue  Fixed Lane AD on Simple  Geo-fenced Z’v‘;‘fuccl‘o‘::(; City Urban Qipowering Curb-to-Curb
Announced AD AD Urban Road Highway AD Venue AD Road AD Prodichion Urban Road AD

Production
Simulation
Cloud Service Component
Platform

Apollo Data Pipeline

Bl Localization Perception Prediction Planning Vox
Open Software Apollo Cyber RT Adapter

Platform

RTOS

vax

fiardware Doy Colpeid  GNss  Camera  LIDAR Radar Utrasonic Black sy axy [ ¥

Platform Box

Microphon

"°"‘°:a:‘f‘::"’:"°° Certified Apollo Compatible Drive-by-Wire Vehicle Open Vehicle Interface

2

/,/

XtZ: Baidu AtZ: Baidu
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Huawei

= 2021 43, Huawei= Xt=

B a1 5 MBS Bk HE gile Zof siol o 158 0rel £ A2 2

Meritz Future Intelligence

SFHIEoZ 2RIt =l o) waR

W - SW&E2M Huawei Inside A

= Huawei Inside, XA| 7H& AUX|-S2tREARE - OTAUIER R - X| 5 Cockpit EH £FM

Huawei= MA|A| 22IRLE A MR

£ 59| UHIZM QIS DY DT YH 2R

AND (Autonomous Driving Network), XI2>=% 2132X|s I SR

Ascend 910 Chip
320 TFLOPS @FP16
640 TOPS @INT8

HuaweiMDC 610
~ 352 TOPS

iMaster NAIE
Data Training Communication Network Al
Cloud + Al service service model service application
iMaster NCE
NCE NCE NCE NCE NCE NCE
Campus Fabric WAN IP T FAN

Network + Al

Campus DCN WAN  Backbone Transport NCE-FAN

A=

" Huawei, HI2| =&

o 2| ME|HIE

Xt&E: Huawei, 2| =53 2| AMA|HE
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Huawei, 5= T 24X ixlof|A| X2 A FE - HIESIZ S8 =il Al WAR

Huawei = Huawei, 21Xl & 67 5= 2K X2t XtE 3 XL L T S
= 71E 22 ke A2 20201 112 Huawei - CATL - ChanganO| 35 X+ M 2!5t Avatar Technology
A= 22 AtETd S E - HHE2| A - BEV 7|2 86l 20214 S X | 2 E11 EA| O F
= 20203 90| = Huawei - GAC 20233 SEE XI2FH 45HA| 7191 SCHY SUVBEV S5 7HE HH
SUVE AZCR O 2 RHO| EA|E 0| HO|H, Huawei= X258 AR E 0 U EHZ OF7 |HIX BHE

Huawei-Changan, X2+ XI&2 23 JHE AI%

XHE: Huawei At&: Huawei

Meritz Research 145



Meritz Future Intelligence

Huawei, 5= 20tE7 | QIEE|QIHE A|Fo|M = F2l0|gh 4o} ol Al WAR
Huawei + Huaweiis 215 RHEZ5% A3t 9/t B MBI Aol 21| 22817 et
D E50| X120 58 7H5 0t ADKET I EERIBIE AIAT Al Brotol 21kt

= 2021 7|& 2071 O| & kXt Al|2] 1507H o| 4 2 & 5002CHOl| Huaweil| HiCar A|AE! ZH4f of ™

Huawei HiCar Smart Screen, QIZHIQIHE J|s HIZ Huawei 20tE 3L 0S, 202109 S=1 LH 5009HH 012 XFS0fl ZHA}

ErEE EREER

Powered by HUAWEI HiCar
ks 20214533

BAfE1S

oD ® O O ¢

=) 2K P ERER T
¢ @ ) G ERERSHER
xR BN wsToumas &=D .

700nit ‘ -

8.9&EY
0RO : g i8N MER

| mEEARER . ROERS VA VioGHRSE  (v3) FHURA BRI

XHE: Huawei At&: Huawei
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Alibaba, Xr=3=% BEVO|| FXloh= 5= ECtE RS Bl Al WAR

Alibaba = Alibaba, Amazonzt % #H|H S AL e-CommerceZ A& 22t E AEE HHOM FZL EHO|[=F
Sixf| Alibaba 22I2E HMA HRIE2 9%E 39
= Amazonz} O 7K 2 213X s B2 230 Rt 22tRE AFE S A2 7o M6l
=5 0| A H[E "2t MH|A X8Rt 2|10 QT T
= A2 Ao e CHEX EXt= Auto X. 20211 128 MHEAAN B2 XX RO XEFH Al 2 A%}
Waymo2t 22 Chrysler Pacifica 25C 2&5HH, Waymo?2| 28 HA 3t H| =
= X238 JHLS Auto X7t F2SHH, BEV 7HE 2 Xpeng (K& 14%)0| MIH. = 7|2 8 AI=Z A

uto X, ZMIAI X=X 29I [Driverless) X2 A& =8 A=t
- o : L ,

PLESR

KFZ: Auto X XtE: Xpeng
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XIeZs 7|4 JHet 5l ADLE A|E] £X AL WAR

Alibaba - Alibaba, KtARS| 22 ZEE 7[ut ol
= ST OFAJOF 2374 ZAION Y| QUOT, MM Sef
7|2 MOl A SM2 A LY OIS &1z 3F4t0|0d,

o 7171

0
Ok
Ral
oIr
K
[
fot
ol

¢t CityBrain 28 &

ChHIe T A| L B E 0|5 At O|0
[2ko| 2M gl Al 0| E AFRE| D QS
A

o o
= A= 7= 22t City Brain HEH0| E|H, M0k 0|5 20| QLOJM= A0IE A[E| AE A

ra

& 22| 2=

—

o}
>

Alibaba, 010] 2371 AIOIIA] City Brain 2% =

BRREANE

HHAEISEELE ShERER  BERMER  Eu HSEOAR  pANEGAR QEFNSESNT
T TTR T T 18

TR

Xt2&: Alibaba AtZ: Alibaba
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Xiaomi, &t105t X233 BEV 7Y | X| HIE O = ZHX EX| THA| Al WAR

Xiaomi = 20214 9&, Xiaomi ZXH& QI Xtk HEHE Xiaomi EV &H
= o = s
717 232 52 SUV- M 8 SAS 20241 BA| SE, = 207 1258 SR A2 2
= 20214 82, K25 AFE S E i Xl Deep Motion 214 (9002 3)
. . . AL
= Xiaomi®}t CEO Lei Jun 2! HIX FHI|E Shunwei S 2LZ|E| 7HX| AFE0]| M 2K £X P‘d &
o - = =)
= O|N| 2 &= STl A2h0|H, 7| & 71 A =0 A ef ZX[Mut OpEt7EX| 2 7HH| =2 AiEFd BEV /L =8
20214 9&, Xiaomi EV &1 SEZ|E] 7| MU St 3HA Xt Y FAW X120l 213XIs SH2IA HIM M
EEE | Arior
Ai Park ADIE =X 224
XIAOMI COI;&’%RATION ZOngmUTeCh ADAS jl% jHHE}-
0 A B A G 5 1'1.{' T RSSO 2 A . ) =
(B 13 8 - 1810) Xiaomi Hesai Technology LiDAR M=
BEEAE X218 | shanghai Geometrical-PAL | XF2.28H 7% ol
BEEBEHIBEEKILE ) o
. oxaH ola
5 RICH (TARDE L UL TR L) 2 1B I (R A4 L DeepMotion BT 218 HY
0 B T A B U O A A A 0 ek ¥i ¥t Ganfeng Lithium GrOUp HHE_lal X‘"}_
25 PR A% 2% W] 202142 H 21 F
S SVOLT Energy Technology | & Great Wall HiE{2| Ati&
{2V TFoaE - ARYE
HHOOREG - A Benewake LIDAR X =
R R 5 00D TG P+ 3 B 55 S 9 B R 7E 00 99 R A0 - AECS XIEA FEHRZ
Shunwei
ALARARAERRAARELARAARBESBEFAGE - Capital | CassTime SR RE/2F SUE
o EX21Y
v TUTE 70mai RHSA HEHE
i CareLand H[H|H|O] A A AR
Fils + 202143130 1 Momenta el Jla g
XHE: Xiaomi, 2| ZH 2| A x| ME A2 : Automotive News, HIE2| = ZH 2| A X ME] A2 Xiaomi
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Sony, Sony CarZ = 2 Vision S &4t X7 | Al WAR

Sony = Sony, 20208 13 CESO| A XtAi| 7ot Xk2 3= BEV Vision S S7H
20204 128 QA EZ|OFOf|AM Al FRO| LA 7| = 2Lt 20213 1& A A< Ha

= Sony= AOHE S20|AZ ALEE 2T A0 M X9 7|Z ZHO| AU K| 7hsotrtn TEet B g
(OIO]X] MM - Hot/Zo4/AH & AUEHQIHE AHX - 2R N[0 - S A|A” - 2ERE MH|A §)

= =272 UUTHZ XN HE 27| X2 A W X H| XL AZ 20|02 A

Sony Vision S &t HIEI2 30 &9 OHjl &2, Tt XiEFY AMISHel Y SoH XL IS A2 21t 5=2l7] Aol Zdig A

BEITTEI.ERV *: BlackBerry. QINIX v BOSCH ‘ S R ﬂ ‘ve
AT 4 -
GENTEX -
' = BEST
MMAGNA  ANVIDIA.  Qualcomm Q_I:) r e N 2&;‘:{.;&;
g / s Z STUDIOS
™N
~

P s
USES SONY CLOUD FOR STORAGE

NO33s
e 7

4

XtZ: Sony
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Didi Chuxing 5= SXtS 7 AE 90% ERE GM2IHIE SOHZI =HAEE A waR

Didi Chuxing = Didi Chuxing 5= SAt 3/ A& 90% H &2 &t U= 02
HIE (= 2XINE HAY = U= A2FH 2HEA| 70| M2 HH |
= 20208 58, Softbank2RE AHEFA JHE At 6,000 FXt KX
20204 62 0|2 27 - Aol - MTO A V2X 7|5 2EHEHA| AR =8 A%}, 20215 E 82| =A| =2 Sy
20219 4, Volvoto| 33 7iLt 22 11 100CHS| 2 EEHA| A X2k K| &
= Didi Chuxing, 20302 1002tCHO| X2 T3 2 HENA| 2E =1

I

20202 Softbank®l 6,000 £XI 017 SHX Ol ZHEHA] JH

Xt&: Didi Chuxing X}Z: Didi Chuxing
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Uber - Lyft RiEF3 7l =24 > Il 27| Al WAR

Uber - Lyft = X238 72 2ol Uber - Lyft= 22t Uber ATG (154 &), Level 5 (174 &E) 2F
2TXtHHSt 2EHEA] MH|AS S8l 0| dE St S =1
= J2{LEAID S - =2 H|E - HElsH 7 |& ZEM 82Xl 2 X 20204 1281 20214 48 AFIS 042t
U Ah= O|H| ZEEHA| W Tt LM ZRE Q| K12 ZE S . Lyft= 20218 S0{ SICHAL - Fordet A|<F
= Cot O| St A|2kot K| S0| 2HEHA| 27| =J0| 7HsEX| o522t
72t A|9f5H 0| S0l A| 0|2 HH 2 & &0 US| O] K|

= O| STt FYUSHA| b= PHZRE ZEEHAIZHHX SESICHH, AMHO| £4 JHA1E 3| o=t A
It J1Z £ S0{U= R&D HIE - 9iA%t J|E BECE OjRE & Al At 2 2 0201 ZHIE Uberdt MK Al E=, 01F Lvfts AKY 2|
(deiga) (deiga)
5 20 -
4 4
1.5 A
3
10 - e
, | >
0.5 A
’I 4
0 A 00 -
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 RIZO DEADLY CRASH WITH SELF-DRIVING UBER
10412 40| WE T4 24 8|S0| 8t X1+ abe

Xt2Z: Uber, Lyft, HI2| =53 2| MX|HIE]
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Nio -Xpeng Tesla-copycattfiM S APIEH Top SASAIBHZ =% A wAR

Nio - Xpeng = TeslaZt th&ot BEV M= X2 QIAIRIE 20194 O[T 7HX],

Nio - Xpeng ot =2 EHX| %ﬂE%EQIHS 2l bR M| = QI A0 RES
= Teslaof| Clit Q1A TMetnt L20] 0| 22| At2Fd 7|z 2t ZH U= BEV Z20f Chet 27| 0| R0 R 1,
HT,

O|H| &= Al7I5H Top 5 XSt A= 24 * THOHZF CHE| Al 7S 42 Top 2

KEFY S0 et AIZo| 214 M - BEV Z20l S 2HIX] M2 SJt - Nio - Xpeng TIHE Ul AIJISY S= XISt 2 Top 2

—_—
(HAEH) £ Top 10 208Xt 2[2 AlPtEA (HHTHCH) 3= Top 10 2%t 21 ool HESEe) A|215% /2021 YTD ZHofch4 (%) YTD O3 S7t=&(YoY)
760.8
120 - 4 - 1,200 - 300 - -
90 - 3 4 900 - 200 A
60 - 2 A 600 - 100
30 A I I 1 4 300 A 0
0 T T T T T T T T T 1 0 T \_\ T T T T T T 1 0 T T T T T T T T T 1 _100 -
0O=0UVU ©>00U c & 0O =0 VU O >0 U c s 0O =0UVU ©>00U c & O=0UVU O>00U c &
> 08 = Z ¢ o5 << 8§ > 8 = Z € 3 5 < © § > 8 = Z ¢ o 5 << © J > 8 =3 c o 5 < 8 8
REThg8I0 22 RETag820 gz RETH38829 23 RPET0g8820 22
© ©
o G o - sz o - S5& g - sk
(0] G G} G}

XtZ: SNE Research, HL{Xt, 7|OF, M2 =53 2| X[MEH
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Nio, 2022 A X2l 155 AJH| A A=} Al WAR

Nio = Nio, Tesla 2| 2HE X} HKl| B 7tE HXA S OF7 [ElN AA| 25U 2 H Firmware OTA 794
KAl 7HEE NIO OS - ADAS A|AEINIO Pilote] 7|52 1GB/s £ =2 HO|0|E 7ts

= 20229 EA| 0| ™ ET7, XAl 7HE Xt2 33 £ M Nio Autonomous Driving 715 AH| A A|ZH (& 118H)
Nvidia2| |l SlIX| Z4ZEE{ DRIVE Orin (ADAM) EFRHSHH, SX[&QI Q12X s RE 1=

= 3370 MIMZ M El AquilaZt = 8GB H|O|E{ M4 5HH, 0|2 ADAM (1,016 TOPS)O| & At

= Nio QI3X|s 2E2 01X M2 2O 2 SHZF HE
23 15 MUH[AZ X258 0|20 Clet 28 W3 O|0|E SHE2F SCista = XA

NIO ET7, &5 7S AMHIA AIZt Aquila, 3370 MIAIZ XS 8GB HIOIEIS WA ADAM, Nvidia Orin SoC 47H EHTH X 1,016 TOPS
2o 1] NIO Aquila Super Sensing 71
8MP 18l 3|2t 1194
AZHE| T84 E 20|t (Innovusion) 174
mmWave 20| 594
IFHY GPS - IMU Unit 274
_ ‘,‘ ‘ I r“wi o ES=hii [P 1274
;’1‘ ;“\‘ el ‘,"f' 1= j V2X 11
11 :b‘ \:w.‘# o Llil = \ o) DMS(Driver Monitoring System) 14
% 339
Xt2: NIO Xt&: NIO, M2 =5 2| MR ME AtZ:NIO
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° ol=~ =, T Meritz Future Intelligence
Nio, Gl 2 = of ofct ClzF QfAt ol =2 5 Al WAR
Nio = H|O|E| =& Z7} floll M= EoHZF 2 2R, 0| S 2I8H X ST Q1 Z2t SHX O = =il A=

= Battery Swap Station, 2021'F &= 7007l - 2025'A7HX| 22H 400071 M k| =5
(=& X|<d Nio AH2Xt, Swap Station #4 3km O[LH HFE £ Y= SX U 71%)
S AlZHEE= (HHE{2| WA]) > AFEXHHO| ST > B 7> 4 H|0|E 2 A

= HZEXHEF 1002 - HHE{2| T 100GWh ‘4t 7+ ot AH| Neo ParkS 218 &. 2022 37| St 7HA|

Nio, %8 BIOIE] OF=! &

NIO =& =2l 0| 0| Ef H|

I

2022\ JtSE 1002HH CAPAQ] &1 38 £

51901y
19,329
19 of opY .
—
‘ ‘ N \\\\\\,
Tesla Nio Pilot (ADAS)  NAD(XtEZ=3H) \\\-"'{'
Autopilot+FSD
Xt&: Tesla, Beijing Self—Driving Vehicle Road Test Report Atz NIO At&: NIO
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Xpeng, 24t 2HEX} (HIS CHH| M AL ELIN V|2 +E2 25 Al WAR

Xpeng = Bi7Y Tl FQ1 P7, SEPA (Smart Electric Platform Architecture) S8 FOTA +3
KEA| 7HE Xmart OS - ADAS A|AE X Pilote| 7|5 YH0|E
= 2021 1E, Navigation Guided Pilot 7|5 A ZIEHQH 25U TH0|| =X F=HH2| 630 Ot EH
NGP, H[H[A|0|H B = 7|8t K25 7|5, KiH| -0 2FXFIHY 154km S 12| 2 45 OF%| H|eHA
(Waymo 48,192km - Cruise 45,898km - Argo 16,927km - Didi 8,368km - Zoox 2,6 18km)
= k= Alibaba (Xpeng X2 14% £5)7+ Auto X (2 Xt 70! 32,778km & 12])2| X238 &2
Xpeng 0| SUSI0] AHLIO| ADLE AE| C|HIO|AZ A 7t =0 THE

FOTA Jk=St Xpeng SEPA OFF|E4 X NGP OF=! OISt =3 o 20214 9 =AIP5, Ml

0z
¥
i
om
19
om
oy
8

e PR —

® = 0O %bw W >< = =l

= 1 48:: X o BREFESOE |

R
a ABAB 0244 @

w
titlt I B

e |

- 2

EREFN

X2 Xpeng XF2E: Xpeng X2 : Xiaomi, Amazon
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Toyota, =M|0i| =& Hybrid2| 41X} Al WAR

Toyota = ArAXto| 2X}0| Xt #xH CEOQ! Akio Toyotal| Eatst Q1% Anti-EV
(D Tesla has not created a real world business in the real world yet - 2020 11&
(@ The more EV we build, the worse carbon dioxide gets - 20204 12&
® It’s too early to focus on EV - 20215 6&
@ Carbon is our enemy, not the internal combustion engine - 2021'H 9&
(® Anyone can make a car if they have the technical ability, but they’ll recognize they have to
steel themselves for 40 years of responding to customer and to various changes - 20214 3&

ZIXIO| &XI0IXH SXH CE02! Akio Toyota®| Buot I, Anti-EV Toyota, BEV AIZ St 201 100 O1= 21200 ZHINLXI EIH

Toyota Actively Lobbying to Slow Down EV Revolution
(Jul 30, 2021 - Clean Technica)

ET Last month it was revealed that Toyota was the largest corporate contributor to
'.' ¢ members of Congress who voted against certifying the result of the last election.
oy Toyota executive has been scurrying off to Washington for closed-door sessions with
= ‘ various members of Congress, urging them to water down the administration’s policies

for electric car charging stations, EV incentives, and tailpipe emissions.

Toyota lobbies US government in its effort to slow down EVs
(Mar 17, 2021 — Electrek)

& Toyota is currently lobbying the US government asking them to slow their rollout when it
‘ comes to battery-electric vehicles.
Robert Wimmer, director of Energy and Environmental Research at Toyota Motor
testified at a Senate Energy and Natural Resources Committee. “Making dramatic
progress in electrification will require overcoming tremendous challenges, including
refueling infrastructure, battery availability, consumer acceptance, and affordability.”

X2 Toyota Xt2: Clean Technica, Electrek, 2| =Z3 2| MA[ME
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H{2|X| 25H= Hybride] 2, MIH|E Hybrid5E

Toyota = Toyota, = T{ S2I IZ0A 2| BEV 22 £xf. 2021 oixli 22 & A[F0| BEV2E &
| SOILL7|EHEVEE
2 BTAIZE 7k T K| HHE 2| M2 SIHHQLY,
L3t 2ol HX| AL, 2026\ Z4HE O] HHE{2|=

X228t Q|5 OlIX| ZHEE{= 3-4kWhe| AH| X3 @3
BEVCHH| AH|MEHE S Hat st

ToyotaOjlHl A0 &2

= 20229 X i BEV EA| A=l
- 22 OHHY - 21 T2

Of SE3HHEV AEN 2

o 710

Z 10499 MX == (0{X0] Hybrid

te= JItH 22 MK HHE{2] SEOF 2030ENEX] Hybrid 2

Meritz Future Intelligence

Al WAR

ce o

1 212t TNGA S ES 7HE et e-TNGA 7|t

2030E77EX| HEV o2t & 8 A=

HEVO] chiet &2 K23 e S 200 o Fet

S

Path toward carbon neutrality: Electrified vehicle global sales

(HHTHTH) BEV, FCEV
8 - = pHEV
HEV

Cumulative HEV global sales*
: 18.1 million units

6 1 Converted to Converted to
BEV units BEV units

Battery volume CO2 emissions reduction effect

Volume of HEV CO2 reduction
converted to units of BEVs |

\
\‘_______"""'
k&3

~—— Earlyrealization of use inHEV's —

4 7 : Approx. 260,000 BEVs : Approx, 5.5 million BEVs /’
Small battery volume Big reduction effect ’
2 A B ’,o”’
 — B == B | ’,.'r’
10 11 12 13 14 15 16 17 18 19 '20 *°* '25E °*** '30E

Dissemination of HEV's has efficiently reduced CO2 emissions with a small volume of batteries
Advancing BEV & PHEV technologies for further dissemination

Future Development and Challenges of All-Solid-State Batteries

[Merits of all-solid-state batteries]

Simple lon movement(fast)

ot

High voltage tolerance High temperature tolerance

—— R&Dfor futureusein BEVs ——

Key issue: Securing the service life of
L high-capacity batteries
Utilizing ion speed for
high-output batteries Initial stages Afterlong-termuse
* ’Iom
Development of process \% X@
for bonding solid materials Solid Active anode Gap
ol material
electrolyte
Now developing materials to reduce the
occurrence of gaps
J (. J

Dissemination of HEV's has efficiently reduced CO2 emissions with a small volume of batteries
Advancing BEV & PHEV technologies for further dissemination

A=

: Toyota, H2| =5 2| MX|ME

2: Toyota, HIZ|

A 2MFME
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Hybride} x| AFEle| Bxslet =0 AEFH /HE 0l £ Al WAR

Toyota = F2 AH|HEH Q0= AEFH A2 Hybridet R X225 7|5 FH| = HE &

= 2016'F 58, Toyota= X238 2-3¢HA| Guardian - 4-5T%HA| Chauffeur A2t H|H S 74
#xH, Chauffeur= 2 20| Guardian XM A BRI M2 L[ X| 410 QUS

= 20184 18, CESO|AN BIHEHE e-Palettes X|LHE ST 712HS Al 2km S 20| E At 2hAY
e-Palette LH &M 7|& (12X s B - AIX| AEE - MM)=HE 8 =T

= 20219 S0{ Aurora?t tE LY M A (2)5t1 Lyfte| Level 5 Q1 (48R OLLY,
I A|ZE EET 4atE HO{FX| T 0| = XS o A X|E E &= A}SX| 0K

SUIH ANV EHUX| &= K& 2-39| J1s Toyota Guardian Toyota e—Palette, Q1X] - TH - HI0] SHA HH D= XK JHE J1= £

Automated Driving Kit Mobility Services Related
Automated Driving Ejguem?uw to Automated Driving
{—.1

Control Computer
<Automated Driving Software> 8 Camera API, such Software for
as operating Automated driving
control data <updated version>
Vehicle Control
Command
MSPF
Vehicle Control Interface <Mobility Service Platform>
Guardian Capability
Various vehicle information Over-the-air
<e.g. speed, location, updates of
automated driving state> software for
Various vehicle Control commands, automated
information such as running, driving kit
stopping and turning D T
C
. D
‘ Vehicle M ] C
H Toyota
W Other automated driving tech company
XtE: Toyota XtZ: Toyota, H2| =53 2| X|AHIE
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VW, Helof| 75 S S X E LIS S0l 2HSXH &AM Al WAR

VW = VW2 Halof| 71 I Ml HEHEO|H Teslal| MEf2 s8X o2 HIX|0t 35t /S
The main benchmark s Tesla. They are capable of new product development in half the time as
us using the same suppliers - Matthias Schmidt, VW Group CEO, 2021H 9&

= VW, 2030 HoH K2FQ| 50% BEV = (ZH 50F 0|4 £Al). &= 54 100E# (€73bn) FAH A

= 2019 tAMXL HaiE = J1EHA| BEV M2 Z2E MEBE 20T VW
20240]|= $4xH A2 S92 MEB - PPE E85ESSP ZEA| > 47 HZH/MA 2 8M SCl/E 2 CrHFst Alsd

= HiE 2| A2l = 7. R 67 3& Sl 240GWh 2. A H1f 7|7t E2| 2023'E Northvolt S8l 7+S

0101 20212 BEV 10JH 2= SAISH VW, 2030E0HX1 5071 Ol&C= S S8 EHZ SSP= HW Ord SW XI010fl 21EHH Ml JH MIJME=Z &

pasliy b=y | N N Volkswagen Platform Roadmap: Hardware, software and battery will ultimately lead
9 ? \w_u ? into a unified, highly-effective and highly-scalable platform for nearly all Group models

enyaqiv. @) || etronGT QED | Taycan ]
Cross Turisme
— ~ .
Launched Models s | e |
@

LI LS L =

1D.3 (2020) @
Q P ! 2021 2022 ab 2024
! ’ MQB MEB SSp e
3 , o
! gl (L
-tron (2019)/ GBED ! -
2:::: (ss (zo)zo) Trinity
Group e
HE= wide Apollon
Taycan (2020) e
- PPE .
A MLB A
SSP )
Artemis
Q1 Q2 Q3 Q4
AHE: VW, M2 =53 2| MXHE A2 VW, M2 ZS3 2| MR MIE]
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VW = 2019'4,4,000F2| AX|L|0{ 2 74 E SW T2 ZZ| CARIAD £H (2025'H 10,000 = H)
CARIAD, X 25 QISX|5 23 - 2MH| - X| 58 KA MO - XF2f L ZAHIX H| =LA D™ S TS
VW, CARIADS| S-dat £X 2|3l X|'=F 2019'H 7,000E 2| 7| & 13 Z=ZFEMEK| T

= 20214 9€, 214 717710] X|HE| O L ID A|2|X0]| CHEH FOTA A2 (SW 2.3, 7HH2L Q1A S JHM 5)

= VW, CARIAD S3ll 2025 AMX| X238 It 7HX| At=2] 2| & 60% LixHet =&
SixH =T SO| CHEX QI I MM 2= Tesla FSD Chipdt 22 X3 =2 & XA &A|

2021 92 132, VW 2= 1D 220l HSt FOTA HUI0IE 48 CARIADC| =& mHAl, XHdl JHE =2 & 4|

VW Will Develop In-house Self-Driving Chip to Compete with Tesla
(Apr 30, 2021 - Observer)

Volkswagen Group CEO Herbert Diess said the auto giant plans to design and develop
its own chips and software for future autonomous vehicles.

“To achieve optimal performance in light of the high demands that exist for cars,
software and hardware have to come out of one hand,” Diess told the newspaper,
Reuters first reported Friday.

The project will fall under Volkswagen'’s software unit Cariad.

Volkswagen is also acutely aware of the potential threat from Apple, which is rumored to
be working on its own electric autonomous vehicles.

Updating your Volkswagen... It may take a while.

“Apple and Tesla have higher competence in terms of how semiconductors are defined,”
Diess told Handelsblatt.

xE: VW XtE: Observer, H2| =53 2| M X HE
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=H3alLO IX e 2T 0ol S e}
SO PE RS SetUSK|s RE =T ot ) Al WAR
W + FOTARIEIOLE - OTA S35t Kl 23 To|E| £ - QI BX|s RUHue 22toc AR U
2|

= CARIAD, 20211 22 MS®H S2HR.E AfH| A 0|8 7ot 22
VW, ID AI2| X8 Eeio) YO 2 BHNE DE XIS 93t AUX|-Z2HQE HEL AAH 25 24
- CARIAD, I X|-222C 2HE Sof /jst XS5 2 oL ulz 28
202141 68, IS5 24 20| A B 31 =X

r
riot
X
Jtot
123
=]

20219 28, AX|-2ARE AFE TOH 100 MS24 HIt CARIAD, 32 XIEFY £FM 215 201MA THIH HI=

Volkswagen Automotive Cloud Operating Result Planned Business model CARIAD

The Group is building the digital ecosystem with technology partners

(€ bn)
bevelone et Investmentphase  Income phase
CARIAD in brands (R&D) through licenses
One Digital Platform
Q1 2021 2020 2021 2022 2023 - -
Platform Platform 7
) % e
[} / /”
= Connectivity of all vehicles, g Customers get access to ~ /% //
< continuous uopdates & upgrades ] services via “Volkswagen We" -0.2 SO ’/’
(/Ai\\ £ Sl =
‘0 O More partners More partners = | \S»aa -~ Tt T
Vehicle
Microsoft Microsoft

) CARIAD currently included in 'Other line'

Microsoft Brand R&D costs shifting to CARIAD

- R&D € 0.5bn
- ca. 4k headcount Based on primary R&D costs
X2 VW, H2| XS 3 2| A x| MIE] Az:vw, #2253 2| MAWH
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VW = 20193 48 VWe| XIA| X 57 EHEMOIAE
MOIA= VW2| 37 X2 M& BEV e- rafter(35kWh 173km) &
= MOIA E21Z 1} 2024 ZA| 0| ™21 ID.BUZZ (110kWH, 320-500km) &6l 20254 Z HEHA| A|ZF
= VW EHEHA| = X2 B2 HHISO0| T FU A THE S HEYA| AMH[ALQ} E2| A2 H|EL|A BH
SAt 37 SUZ R X1 228 AlZHY @ A|ARIIEX] o|0] FAHE! Azt

= HWeE SW7HEof| CHEE =2 RHUZHS 2410 Q= VW, 2HEXE A S SRl 7 2FM U0t "ot Jts

|

194 48 SHBYW SXI A1 25 SHE MOIA 254 IDBUZZ 714t Car-Pooling MHIA 2] HI= Ford®} 2l Xi2% BEV JHE BHE! =

@ Collaboration @
Projects

Volkswagen

).
 amr ».
S W N

Vehicles . Investment in
Pickup, City Van, M?g;l(ai; I(Ehlflgé;lc Autonomous
1 ton-cargovan Driving
Independent Go-To-Market Plans Independent Go-To-MarketPlans
— @ a3GO0- Vellawagati —
Leading SDS Technology

Best global talent pool
Region-specific market solutions
Largest OEM customers

RtE: VW, Ford, HZ| =S 2[AMX|ME
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o
kl
_%

@ HE2 Ef M TGS
C

[=ETEISESES

= 2[E| AZe| JH=tof Tt TM|A| FXIXS2| 2= &,

22 7|2t ot - 7[oto]| EXUE 2| =l FXIRIS2 XEHL = 0|E

2 = 2019 48, BHIZ|E| IQQI 22 A TeslaFSD S&t
= TeslaQ &2 D 22 ¢ OH= RRUZ|E| A& EFXIS0|AH O] HEE WAL,

E0t DUS|E[of THSE HAM|IAA F Xt 2ty
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HUSE| £[)lS

20

38

32

26

20

"1 13 15 17 19 21

SHAL Q=21 XIE2E 201949 &HD| 0= XI5 O J10L A=2! XIE2& 201949 &HH)] 01 XI5 Ot
50 - 50 -
44

"1 13 15

17

19 21

=

- Bloomberg, H2| =53 2| MX|MHIE A=

Bloomberg, 2| =5# 2| x| ME
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(=) — :
BE MM AME > Apple Car} = HAPE £ 17} Al WAR
2z - Boh 7 ool ele| o1 o 22 01 235 el 48
« 202141 12 AppleTtel Hel B Ol KSR STk -7lo} 71ei kx| B7tol O} g Ho
+ SIAFS{ MTI7} ZARHE O AL F71, 15 8-9H) PER YHE O 2684 QI 7| 71K B} 2] St

- BEHTE HTA® Applelt #iTH - 7|0t & Zo| A FIH £HHE FIH= CHA| 7| E ZR o2 87

AppleltQ] HE HE= JIE JIE JIX ot 2y SMMUE & ST UM FIZ OA JIE ZYIASE 21
() () 710k %2t 0|
280,000 100,000 T

210,000 75,000 +

140,000 - 50,000 -

70,000 - 25,000 -+
0 . . . . . 0 . . . . !
"11 13 15 17 19 21 11 13 15 17 19 21
Xt2: Bloomberg, HIE| =EH 2| A X ME] XIZ: Bloomberg, H2| =53 2| X|ME
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Zaz = M LH2|2f 20 Ql= 2= Q! X221t Apple Car £ 0|2 2| 7HX| Wt &y Met AE
Gifl - 7|0t= S22 ot 1t 22 XISk HE0| 2ETHHAIXIE M
= 7YX 0 Q= RRUZE| A|EOf| CHEE I 20| 7| E XHSXt B2 e MEn MEe| =
= QtoF HIBIE| 2o ZIME 7| & M8 E Soll ZHEHLNX| RotCHHA,

L= o

AIZ2 7b7h2 Djeofl EHE 7| Z XSAL Lol S2E F7tof #HFok7| AR A

ZHIE AE &3 £ X 31 0/Y 1 SHol= S Aol =t X 2049 5515 OIS0lIHl &0 & (EF0I0IM 2ZNE FHOIK| BUS
(=9) AL AP HE Y (Z=9) (Z9) 2|OFk} A|7pESH (=)
S B 20]2 (2 2|0FX} 1 E#0[2|(R)
60 - r 2.4 48 1 r18
AEA=0.91 Y= 0.85
40 | - 15
50 |
18 1.2
32
40 - | 09
- 1.2 24 A
30 A - 0.6
16 -
- 03
- 0.6
o 8 1 L 00
10 T g T OO 0 T T T T T T '03
1Q08 1Q10 1012 1Q14 1016 1Q18 1020  1Q22 1Q04 1Q07 1Q10 1Q13 1Q16 1Q19 1Q22
Xt2: Bloomberg, SICHA}, M 2| XSH 2| A X|ME] XtZ: Bloomberg, 7|0, 2| =5# 2| MX|HEH
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715]: S| Eof| CHt 2EH] 7 EE kALK Q1K) AR
712 = GICHX 2F0| ZEEE| AFO|M dEE F2l7] 2let e A Ho[E =tE S &
0| S TS| [k 2ITHAE 2 F0] Cet 7|22t 91712 @2 HH ER
= UTH7|E A EMIS S0 M= S Ut BT
= 59| CAM (Center of Automotive Management), Tesla 2| 2HXt H| & M| HIY =22 MH
DHIA|E| 7|&1 EX AR 2B 29100 7|Z0 2 ERE &9 M™U|M o] 22 Zit= 12 H

CAM, 29171 J|=C & DHZIE] HAl XI5 A= SIHXI O, VW - BYDQL 2HHl Tesla § 2= Fast FollowerZ 25

£91(2021)  £9I(2020) 31 SR us
=T = = 2020 2021 =

1 1 Tesla 159.4 T Top Innovator

2 2 Volkswagen Group 122.6 T Fast Fallower
_______ S e A YD e 00 2 FastRallower
I 4o ER— Hyundai Group 582 . = FastFallower __~_ T k

5 5 Renault 41.4 /' Follower

6 8 GM 40.2 /" Follower

7 15 Geely 36.6 - Follower

8 6 BAIC 34.4 /" Follower

9 9 PSA 31.9 - Follower

10 20 SAIC 31.4 - Follower

11 10 Daimler 26.0 - Follower

12 17 GreatWall 24.3 T Follower

13 11 BMW 18.8 - Follower

14 25 Fiat-Chrysler 17.3 - Follower

15 14 Tata 15.7 /" Follower

16 13 Nissan 13.2 - Leggard

17 28 Ford 12.8 - Leggard

18 18 Nio 9.2 - Newcomer

19 29 Mazda 7.8 - Leggard

20 - Xiaopeng 7.2 - Newcomer

21 S Aiways 5.6 - Newcomer

22 22 Toyota 53 - Leggard

23 26 Honda 8.2 - Leggard

24 - Lucid 0.0 T Newcomer

AtZ: CAM, H2| =5 2| MA|HIE]
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Motional, 215%|s & 7HE 2/t H|O|E] 2tE L= 2%} Al WAR

713 = 2019 9, HCiAt O&2 Aptivel 252 X2 Q15 XS 7HE ==& Motional 24

= Motional, Las VegasOll A 102+=|2| 2 HEHA| A MH|A IS 1
2412t ZZ0|E AlE T8 Solf TUV SUDZERE X233 4THA| 2kl st 015 St
= 2021 S0 Al A X[ at XH2ES =S, O B2 H|0|E & 3l O #E QI3 X| s JHEof| 0jE &

Motional, X2 AlI& =% X|

3 < \ "v_'_—?’ — ————
Motional’s public robotaxi fleet Grow ourteam by over 100 employees
— M & - ‘-

: had. ! the size of our test track
This expansion will help us prepare for the
launch of our fully driverless service in 2023 that Wi" more than triple

X+E: Motional
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3 = XAEFY T M 7|28 ZH2 ePEEQI MY oL X| 32 53 > O|E /IS BEVHE EHE TR
= BEVHE ZME 71 =0] 7+E A H Tesla (20123)0f| F0[04
S=9| MM BEV &4 Nio (2019'4) - Xpeng (2018'A)0| BEV M E SHE 7=
= PICiX 35220219 A8ty Mg E3E 7|U BEVEE S SAMCH,
Ol 7| & 2tMdXt Aol M= VW (2020) 01 0|0 F HIY

SUiXE =2 BEV M8 SAZ, VWOI 0101 J1Z 28Xt &Ml 5 5 HIHE WHE N

Xt2: VW, ST}

Meritz Research 172



M8 &2 4582 BEVHIZ S22

713 = BEV 7Hol| Chit b7}t oka

- O

Meritz Future Intelligence

Al WAR

BEV 22| 0|4 X| AHE 284 CHHS}= Core Efficiency0 A = H| ! 2[2| & Al

Core Efficiency (S FHIE S2 Hdl 0IF API=dl RS M) Hlul

(kWh/100km/1kg) EV Core Efficiency Comparison
14 - 13.5
12.112.112.3
i 11.511.6
12 108111
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10.210.2 10.2 104 ™%
g6 9.8 100
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Z: WattEV2Buy (5= OEM), EV Compare (A|= OEM), EV Database (8+=/7&/7|Et OEM)O| M 2& & kWh/F&# 2|/ 3RS 2 &0l
Zt 2719 7|0 wet Ao| s T3 2| = Inside EVZF M A SHEPA: WLTP: NEDC = 1: 1.121: 1.428 H| & M 2510 Z42 7| =02 &F
Az He| =B 2 MA[ME
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2171: 202114, 2= 2HMXL IM|S BEVHE SSHE SA| A1 2 H Al WAR

= 7|Z 2AEAHOH| TN O 2 7= TIT Q| FH| B QUE Xt 25, 22{Lt Teslal 452 UE LH 252 *Iﬁl% A7 AS
B e

- —-O

o
= 20218 HO| 2= 2tEAL UM SO|BEVEHE EHZ EA LH S OHX| S5 28 =2

ol
Ml
b
117
-
14

Ol S =& X} Ml HFZ01 BEV &L St A

Next Up: New BEV Flexible Architectures —

SEA

SR i Scalable Electric Architecture |

| L4 pULE BEY PYATFORMS

NEW ALLIANCE PLATFORM,
DEDICATED TO EV STLA MEDIUM
+ -40% R&D Entry Ticket

= -30% Manufacturing cost

STLA FRAME

NEW ALLIANCE

E-MOTOR GENERATION
-20% cost vs current

= 100% shared e-components

NEW BATTERY PACKS,
FOR THE ALLIANCE NEEDS
- 30% in $/kWh at pack level (2016-22)

VW 7|E MEB - PPEE O| 3tk = EHE 23 SSP,
Honda - SAIC GM2| Ultium Z81ZE 28 Z7d/ Renault - Nissan - Mitsubishi Alliance 2%/ Ford 4% Meritz Research 174
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HHE{2| 2 Z=E A2l EEot ZMAL CHH| X|SH 2 Al WAR

2171 = BEV THOH 2CHE fIs A= 0|0l & 3dt=HiE 2| & =& A=l He
= Z N[t H| W 20l M eAX] MA|E| 2 Q= SItiXE O E 2  HiE 2] ZE Al=l2 MietH 12
= HHE{2| A2 A AHII S AE FE T,
AKX T AL Bt A7)0 HtZ 71 2~ /= 2 F0| ofL[ 7|0 MA|[Hl S5 Al 227 EHR
3ZHO D & X3 H™ ZH 2 4K
2HEXH A HiE 2| A Capacity UH

Tesla 23342 2022 100GWh/yr, 2030 3TWh/yr CAPA A2l -3TWh/yr  ~20304
GM-LGES JV Ultium Cells, Lordstown 3% (30GWh/yr, ~2022'4) - Springhill 3% (30GWh/yr, ~20234d) 14 &

GM 0 20] 8hEi2] 23 29K ot 243 A2 -60GWh/yr  ~2023
Ford Ford-SKO|'=t|0| 4 JV BlueOvalSK &2 2|t MOU H|&, 2024~2025'HLE{ ¢12t 60GWh/yr CAPA &l -60GWh/yr  ~20254
Stellantis-Daimler-Total Energies JV Automotive Cells, 44 Q1 TatA (32GWh/yr, ~2023H) « SY(32GWh/yr, ~2023H) E%, 2030E7HX| 120GWh/yr CAPA A&
Stellantis O|Et2|of - O|= HHE{2| B HM A&l - 260GWh/yr ~2030&
5749| HHE{2| 3% « It 32AH - THEL Y S6l| 2025 7EX] 130GWh/yr « 2030'E7EX| 260GWh/yr CAPA &t &l
] o2 o 17(}- A‘l 2| ~ I_
BMW 2025'ENEX] HA[HHE 2| ’IEEEfH ”E* , 2030‘-.3 At A= _ _
CATLZ} TIEY S ISAHUOZ '31ENX| £ 73 Q2 A2 32AH
Daimler =224 ﬂ_fE'-iH It 2| 87K HIE 2| S E(RE, DI%, OFA|of) ’d’é‘jlﬁ'(ZOOGWh/W. ~20301) - 200GWh/yr  ~2030%
Stellantis-Daimler-Total Energies JV Automotive Cells, A4 &1 Ta&tA (32GWh/yr, ~2023H) « SY(32GWh/yr, ~2023H) 3+, 2030EA7HX] 120GWh/yr CAPA A&
Renault Envision AESCt TIE L4, Z2&EA Duoai & (43GWh/yr, ~2030) EXIZ L& (9GWh/yr, ~2024'F / 24GWh/yr, ~2030'4) &% - 24GWh/yr ~2030&
Volvo 2E-LAEE )V, 7 %‘—o* A A|gl (50GWh/yr, ~2026) -50GWh/yr  ~20264
Honda CATLI OIE LA B! 3SAHUYOZ 2027HANX| & 56GWh HHE 2| 2t A= - & 56GWh ~20274
Toyota HHE{2| EX} SCH2 2030E7HX | 180 ~ 200GWh HHE{2| SHE A=l - % 200GWh ~20304
Nissan Envision AESC®t TIE {4, ¥= Sunderland 3% (25GWh/yr, ~2030F) HAM . 2= o|u}2t3| 3EH(18GWh/yr, ~2028'd) S4 A=l - 43GWh/yr ~2030
HCHA LGES-3iCH gh&fteol Mal °|E|-‘|‘|:|0f 10GWh/yr 3% A4 (~1H23) ) . - 10GWh/yr ~ 20234
202 1ENEX| ZL{e| HHE'IEI SN ST UZ AHZ (150GWh) / #xH 3XILX| &tZ (1XF: SKO|=H|0|M, 2X}: LGES - CATL, 3Xk: SKO|=H||0|M) - & 150GWh
NIO NeoPark A4AHEEX[0ff 100GWh/yr 1_-.1E°| *"*““HI 24 A=l - 100GWh/yr -
BYD S2LY AALEH] B4 A (170GWh/yr, ~20251-) - 170GWh/yr ~20254
SAIC SAIC-CATL JV 'United Auto Battery' Liyang 3% Z4 &l (18GWh/yr » 36GWh/yr) - 36GWh/yr -

R1Z: ZHA W QIR BB B2l 25 2| M RIE
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27| = Motional0| FE38t= ZHEHA| MH|A EA|E 2023
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IR HHete| HYS St ZEEA| JHE S 0|07t )l= Big Tech2te| H|WOf| M= W=Ct & 4= 1S

FRIIH SHEA| MUIA g X A

2| (RF2|AD) HHAX| AH|A XS (AH) Chip 7|y H|Z
Tesla = = FSD Chip, D1 Daimler BoschQt 2SI £ ('21.08)
GM (Cruise) Microsoft SHL0| (23) - ZEIZLO - HOIP(ARFY)
VW Argo.Al =9 (25) XA M 5 oy s M2 Lo} (AEFY)
Ford Argo.Ai, Lyft QIAIE DC 23691 EA| (123) - = Honda HE|ZL|OF - UL (A|YZ=3H)
etz el By oI (23) - Toyota  H2|ZLIot- HOIF (AIZFH)
29* Voo DiDi A8t0| (20.07) AGX Pegasus & Orin BMW MB|ZL|O} (A|EZH)
NIO Meitae 0| A2121(22), 22| ELI0F - HIOF(AIBES) Mobieye Eyeds, m Apple | BRIZLIO (=)
Udelv H2|ZL|O} (A[HFE)
Geely Caocao, HIO|F &2 ('20.08), H|0|H ('21.05) - Nuro 342 TLI0} (A8 =3)
SAIC - g3tol - x4 (21 OJU) - SF Motors 2| EL|o (AI&FH)
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XY=} (9.27) 2040009 K|t 28 Cra=2f M|t X233 BEV L 23 HE 0|2t 3A|
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o ALk} AT 00 oj=e  @Yolof #0[9]  EPS () SUE BPS PER PBR  EV/EBITDA ROE HX{H|S
(HYg) (XH==F)  (K|eiEF (%) (%) (HH) (HH) (HH) (%) (%)
240 1 2018 96,812.6  2,422.2  1,508.1 5,791 626 266831 354 08 6.4 20 1445
160 1 3,050 2019 105,746.4  3,6055  2,9800 12,782 97.6 275,749 16.0 0.7 5.6 40 1547
80 | 2020 103,997.6 23947  1,424.4 5,790 -522 275,660 35.4 0.7 7.8 19 1742
o ‘ ‘ 1 5100 2021E 119,608.7  7.3848 64285 29,122 3513 298,427 7.0 0.7 44 81 1605
209 211 215 218 2022E 127,5548  8,169.4  7,0259 31,822 93 324,682 6.4 06 40 8.1 148.6
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Al WAR

(eig) 1Q20 2Q20 3020 4Q20 1021 2021 3Q21E 4Q21E 2020 2021E 2022E
GTELT] 25,319.4 21,859.0 27,575.8 29,243.4 27,390.9 30,326.1 28,921.8 32,970.0 103,997.6 119,608.7 127,554.8
(% YoY) 5.6 -18.9 23 5.1 8.2 38.7 49 12.7 -1.7 15.0 6.6
IZY|E= W= E (MY 791.1 580.6 853.9 994.6 890.4 865.0 868.0 1,018.2 3,220.3 3,676.6 3,790.0
(% YoY) -116 4122 -76 -0.9 12.6 49.0 16 2.4 -155 142 3.1
GIZI|Z= ASP (H{THS) 22.4 26.4 233 23.1 236 25.8 25.1 26.1 236 24.9 26.0
(% YoY) 11.5 273 13.1 9.2 53 -25 7.4 12.9 14.1 5.6 44
XHEA} 19,554.7 16,056.5 21,486.5 23,479.6 21,700.0 24,674.1 23,118.1 27,391.2 80,577.3 96,883.4 104,250.6
(% YoY) 5.1 -236 4.2 5.6 11.0 53.7 76 16.7 -23 20.2 76
a8 4,176.1 43415 4,440.8 3,889.7 42875 4,038.0 4,242.9 3,611.1 16,848.1 16,179.4 16,612.8
(% YoY) 8.5 45 17 6.4 2.7 -7.0 -45 7.2 5.1 -4.0 2.7
J|E 1,588.7 1,461.0 1,648.5 1,874.1 1,403.3 1,614.0 1,560.8 1,967.7 6,572.2 6,545.8 6,691.4
(% YoY) 36 -18.1 -16.8 -32 -11.7 105 -53 5.0 -9.1 -0.4 2.2
oP 863.8 590.3 -313.8 1,254.4 1,656.6 1,886.0 1,786.6 2,055.6 2,394.7 7,384.8 8,169.4
(% YoY) 47 -52.3 XX} 7.7 91.8 2195 =Pzt 63.9 -336 208.4 106
Xt 574.5 276.6 -891.7 768.7 1,049.8 1,236.0 1,110.0 1,519.0 728.1 49148 5,630.7
(% YoY) 15.2 -70.2 -789.0 -276 82.7 346.8 -2245 976 -72.2 575.0 14.6
a8 218.3 271.9 505.2 372.4 530.3 554.0 590.7 430.3 1,367.9 2,105.4 2,170.6
(% Yov) -18.1 8.7 1216 159.9 142.9 103.7 16.9 15.5 54.0 53.9 3.1
JIE} 709 418 72.7 113.2 76.5 96.0 85.8 106.3 298.6 364.6 368.0
(% YoY) 19.3 -30.6 2446 -374.2 7.8 129.9 18.1 -6.2 200.2 221 0.9
RP 7243 596.3 -362.3 1,136.2 2,046.3 2,502.0 2,108.1 2,411.3 2,094.4 9,067.6 9,889.6
(% YaY) 405 -57.0 EX g 0.4 182.5 319.6 SxpEs 112.2 -49.7 332.9 9.1
NP 4633 227.4 -336.1 1,070.9 1,327.3 1,761.9 1,557.5 1,781.9 1,425.6 6,428.5 7,025.9
(% YoY) 44,1 -75.3 XX} 33.1 186.5 674.8 SxpEst 66.4 -52.2 350.9 9.3
OP margin (%) 34 2.7 -1 43 6.0 6.2 6.2 6.2 23 6.2 6.4
xHEXF 2.9 17 -4.2 33 48 5.0 438 5.5 0.9 5.1 5.4
a8 5.2 6.3 1.4 9.6 12.4 13.7 13.9 11.9 8.1 13.0 13.1
J|E} 45 2.9 44 6.0 5.5 5.9 5.5 5.4 45 5.6 5.5
RP margin (%) 2.9 2.7 -13 3.9 75 8.3 7.3 7.3 2.0 7.6 7.8
NP margin (%) 1.8 1.0 -1.2 3.7 48 5.8 5.4 5.4 1.4 5.4 55
24 o= (M) 858.3 703.8 976.8 1,145.1 988.2 967.5 9473 1,121.6 3,684.0 4,059.5 4,205.0
(% YoY) -16.6 -37.8 -11.2 -59 15.1 375 -3.0 -2.1 -17.7 10.2 3.6
22 ASP (D12l 218 243 223 22.1 229 247 24.2 25.2 225 24.1 25.1
(% YaY) 11.8 215 12,5 9.7 5.0 16 8.6 14.3 13.2 7.0 4.1
2 ASP (M) 18.3 19.9 18.8 19.7 206 220 21.0 217 19.1 21.2 222
(% YoY) 55 16.2 13.1 15.4 12.4 10.5 115 10.2 11.8 10.9 49
mRstg (Y2 1,192.6 1,219.9 1,187.9 1,117.9 1,113.8 11213 1,157.0 1,160.0 1,179.6 1,138.0 1,130.0
J|ustg (9 1,218.9 1,199.4 1,170.2 1,089.7 1,128.0 1,130.6 1,160.0 1,150.0 1,089.7 1,150.0 1,110.0

AtE: HU AL 2| =53 2| M A HE
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(HY¥) 2018 2019 2020 2021E 2022E (MA#) 2018 2019 2020 2021E 2022E

oj= 96,8126 105,746.4 103,997.6 119,608.7 127,554.8 U FHISE 3,764.3 419.8 -409.8 3,971.8 3,689.1

HEBZEILE(%) 0.5 9.2 -1.7 15.0 6.6 o7)20(2(2A) 1,645.0 3,185.6 1,924.6 7,029.9 7,667.2

i E=Chl 81,670.5 880914 855159 97,2581 103,599.9 QLI 2,357.9 2,545.2 2,749.5 2,814.8 3,048.4

&S0 15,1421 17,6550 18,4817  22,350.6 23,9549 FARpL 24| 1,403.6 1,286.7 1,435.9 1,532.3 1,635.0

Thob| b2t b 12,7200 14,0495 16,0870 14,9658 15,7855 xRS Y -9,592.8  -156443 -169918 -17,148.6  -18,829.1

ol 2,422.2 3,605.5 2,394.7 7,384.8 8,169.4 EXLS HaSE -2,415.1 -59292  -93376 -16149  -1,766.2
GHOIAE(%) 2.5 3.4 2.3 6.2 6.4 SEXIALS| ZIHCAPEX) -3,226.5 -3,586.7 -4,687.8 -4,781.6 -4,686.0
2ga0] 2226 351.9 ~142.1 923 2336 EXRALY| 2EA(STH -61.6 -1,275.6 -1,445.1 -3,647.5 -1,991.1
SE/EAP gy 404.5 542.8 162.2 1,476.1 1,715.6 RS HIEE -880.8 48749 11,3525 300.2 -1,088.6

JEfE & -519.8 -336.5 -320.4 299.0 38.3 N I= =y 500.9 6,542.5 12,779.0 1,095.3 100.9

NEA S Aol 2,529.6 4,163.8 2,094.4 9,067.6 9,889.6 Xpo| 50} 0.0 0.0 0.0 1.0 2.0
HolMH| S 884.6 978.1 168.7 2,037.7 2,222.4 F2ABIHH L) 292.1 -431.7 1,180.2 2,696.8 834.3

F21&0[9] 1,645.0 3,185.6 1,925.7 7,029.9 7,667.2 MES = 8,821.5 9,113.6 8,682.0 9,862.1 12,558.9

X|HiFFX|E +0]2) 1,508.1 2,980.0 1,425.6 6,428.5 7,025.9 e 9,113.6 8,682.0 9,862.1 12,558.9 13,393.3

Balance Sheet Key Financial Data

(H) 2018 2019 2020 2021E 2022E 2018 2019 2020 2021E 2022E

SEXA 73,008.1 76,0829 83,6864 827088  86,290.1 EEEIE)]

SIS 2 XA 9,113.6 8,682.0 9,862.1 12,5589 13,3933 SPS 445,288 494,910 486,725 559,787 596,976
WESVE] 3,596.0 3,513.1 3,284.0 3,588.3 3,826.6 EPS(X|HIZ=3) 5,791 12,782 5,790 29,122 31,822
XD KpAF 10,7149 11,6638 11,3337 10,7648  11,479.9 CFPS 72,127 85,795 87,673 101,524 105,389

HI QS XA 107,647.7 118,429.3 1256579 132,602.7 1372748 EBITDAPS 28,441 34,808 30,796 54,907 60,153
QEXIL 30,545.6 32,8315 34,0922 356995  37,337.0 BPS 266,831 275,749 275,660 298,427 324,682
SE XA 49214 5,266.5 5677.6 6,059.0 6,464.9 DPS 4,000 4,000 3,000 4,500 5,000
EXpXtAE 19,479.0 22,2381 22,7663 27,0914 29,0825 HH 01 5 (%) 2.0 2.0 15 2.2 2.4

e | 180,655.8 194,512.2 209,344.2 215,311.5 223,565.0 Valuation(Multiple)

SEuRy 494384 533141 594595 565765  56,966.8 PER 35.4 16.0 354 7.0 6.4
OHQUkHR 7,655.6 7,669.4 8,793.2 8,435.6 8,868.4 PCR 2.8 2.4 2.3 2.0 1.9
ch|xtela 12,2499 12,5707 13,780.7 14,3319 14,4752 PSR 0.5 0.4 0.4 0.4 03
L5 MED| Y 14,1049 15,7786 16,1040  16,587.1  16,421.3 PBR 08 07 07 0.7 06

H|Q S E x| 57,321.3 64,8324 73,5437 76,089.0  76,680.9 EBITDA 61,836.3 74,373.8 65,8004 117,319.2 128,527.8
AFEH 36,956.1 41,8058 48,7954 51,2351 51,2351 EV/EBITDA 6.4 5.6 7.8 4.4 4.0
PSP =3 9,985.3 11,2171 12,726.7 12,3449 12,468.4 Key Financial Ratio(%)

EXEA 106,759.7 118,146.5 133,003.2 132,665.5 133,647.7 X}7|XH20|2Z(ROE) 2.0 4.0 19 8.1 8.1

=2 1,489.0 1,489.0 1,489.0 1,489.0 1,489.0 EBITDAO|YE 6.4 7.0 6.3 9.8 10.1

2oz 4,201.2 4,197.0 4,190.1 4,190.1 4,190.1 EN E1E= 144.5 154.7 174.2 160.5 148.6

J|EFEL 20| Q)= H|oH -3,051.1 -2,353.0  -3,409.7  -3,409.7  -3,409.7 agH|8HElE 0.3 0.3 03 02 02

ojeldoiz 66,490.1 68,2496  68911.8 746154 81,2454 O|XFE AMHH 8 (x) 0.8 1.1 0.7 26 29

HI X[ X2 5,922.0 6,300.0 6,860.3 7,461.7 8,103.0 iSRS E(x) 26.0 29.7 30.6 34.8 34.4

N | 73,8960 76,3658 76,341.0 82,6460 89,917.2 THDXHALE H 8 (x) 8.7 9.2 9.1 10.5 10.9
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Buy
T T— T 202144 o} 2|} §I7HOE X H0|2! 7|2 6, 202214 M| ojojZ T
ST =I}(9.27) 82,1008 ofZ=/Feiol2l, 2021 71.1%F 2 (+20% Yoy, 0[5t YoY)/5.5%F 2 (+165%), 20221 76.3% 2 (+7%)/6.0F 2 (+10%)
450 46.2% Eit a2 A erF 0 SUV SA A3 MR 20t 2ol Solf Ttof 2ot Tyt 2 5= o 2| 0 X E Z A
s o 202240/ C19 42 812 K|452} 32 SUV AARAE - AZEIX| - 7| Ak} 50} 26 X} FIHE 0]2) Z7F0l0f2 %
AR 4053651
REFHIE G202 202001 18 S S37| B2|E| 2 B2 SOIA PBY AR CHSt 5 S, J2{LE OS] JhAI S| At e
Q=FIHIF 34.61% N . N R
i — 101.50081/44.000%4 PBVOI| st 7|cH= CHE X 7| (SXH SR, e-Commerce 5)2| ZRUZ|E| AH|A 93t XH2FH BEV AM3ot= A
BIRAE 1,429, 4942 £2 04X B3 EEYO|e-GMP RUS £ A7} 0|0{X|= B SHHOILL RISFH N TIT RIS 2SE
SIHREAF 91 5 0! 3562 Amazonl| 3AXMRIXIEF EXI A S 2H 2% KNS EHEA| SA| A LHIIXE S
AEUsEd 8.46 ARS 40| 7|2 CH2 MEHo| 7HK| 2 O1-HE7 | 9|6l HCFEEa3shHF K| A|2}0|of Ch3H A FoH L@
FIISSE(%) 1704 67HE 12718
E=[NESIY 0.0 19 86.6 '%xl'gla Buy 19rx| : 51I6|$-7|‘120,000%| x'“AI
Chlsdi 0.0 1.2 35.7 DEIZ|E| AR ZIH 7| CHZ S Bt M2 EH XX PER 11.3HE CHA| 2t 1549 W PER9.OHH 2 =X
FItazE o e
N 0|2 20221 EPS £ X X|0f| M3l MEZ=7}+2 7| = 140000210l A 1200002 O 2 33
gl anxiacey (PO
o ) T mamE) B s @olel  wolel EPS(Y)  E2E  BPS  PER  PBR EV/EBIDA  ROE SAju|E
(HYg) (XH==F)  (K|eiEF (%) (%) (HH) (HH) (HH) (%) (%)
2018 54,1698 1,575  1,155.9 2,852 19.4 67,208 303 13 109 43 90.1
64 1 3,050 2019 58,146.0  2,009.7 1,826.7 4,506 58.0 71,487 19.2 1.2 8.0 6.5 91.0
2020 59,168.1  2,0665  1,487.6 3,670 -186 73,740 235 12 7.2 51 1024
o ‘ ‘ 1 5100 2021E 711371 54702 48201 11,891 2240 84,399 73 1.0 42 15.0 93.6
209 211 215 218 2022E 76,2496 60254 53385 13,170 108 97,092 6.6 0.9 38 145 77.7
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(&) \ 1Q20 2Q20 3Q20 4Q20 1Q21 2Q21 3Q21E 4Q21E 2020 2021E 2022E
o=y 14,566.9 11,368.8 16,321.8 16,910.6 16,581.7 18,339.5 17,5829 18,625.5 59,168.1 71,1371 76,249.6
(% YovY) 17.1 -216 8.2 5.0 13.8 61.3 7.7 10.1 18 20.2 7.2
ABY|E HHEE (W) 561.3 4140 575.4 626.7 641.9 644.6 601.6 680.7 2,177.4 2,568.7 2,670.0
(% YoY) -1.3 -335 -1.6 -2.0 14.3 55.7 45 8.6 -9.9 18.0 39
2uhE 301.0 301.2 343.2 356.6 3615 385.0 352.2 396.3 1,302.1 1,495.0 1,505.0
(% YoY) -13.7 -22.4 -1.9 -2.7 20.1 27.8 2.6 1.1 -10.4 14.8 0.7
st 260.3 112.8 23222 270.1 280.4 259.6 249.3 284.4 875.3 1,073.7 1,165.0
(% YoY) 18.3 -51.8 -1.2 1.1 7.7 130.1 7.4 53 -9.0 22.7 85
Q17 ASP (442Hel) 24.2 26.1 26.4 25.2 239 27.3 27.9 259 25.4 26.2 27.0
(% YoY) 185 19.2 8.9 7.3 -1.3 45 5.8 2.8 12.9 3.1 3.1
oP 4445 145.2 195.2 1,281.6 1,076.4 1,487.2 1,332.9 1,566.4 2,066.5 5,470.2 6,025.4
(% YoY) -25.2 -72.8 -33.0 117.0 142.2 924.5 582.7 222 2.8 164.7 10.1
RP 282.0 211.4 2319 1,116.1 1,319.3 1,839.8 1,466.2 1,734.5 1,841.4 6,367.3 7,052.1
(% YovY) -70.2 -67.8 -48.0 130.2 367.9 770.5 532.2 55.4 -27.3 2458 10.8
Xl2gol« 16.5 60.8 109.4 -125.3 188.7 327.0 238.7 248.1 61.4 1,002.5 1,105.6
(% YoY) -89.7 -67.5 -243 -908.0 1,046.2 4377 118.1 -298.0 -94.7 77.8 79.2
NP 266.0 126.3 133.7 961.6 1,035.0 1,345.1 1,114.3 1,318.2 1,487.6 4,820.1 5,338.5
(% YoY) -59.0 -75.0 -59.0 177.6 289.2 964.9 7336 37.1 -18.6 224.0 10.8
OP margin 3.1 1.3 1.2 7.6 6.5 8.1 7.6 8.4 35 7.7 7.9
RP margin 1.9 19 1.4 6.6 8.0 10.0 8.3 9.3 3.1 9.0 9.2
NP margin 1.8 1.1 0.8 5.7 6.2 7.3 6.3 7.1 25 6.8 7.0
=24 HZE (M) 602.3 483.0 641.2 693.5 676.7 682.6 636.6 726.8 2,420.0 2,718.7 2,890.0
(% YoY) -7.7 -30.1 -1.4 -1.8 12.4 413 -0.7 48 -10.4 12.3 6.3
22 ASP (BiTH) 25.2 256 27.1 258 253 27.7 285 26.6 25.9 27.0 276
(% YoY) 21.1 15.0 10.5 6.8 0.3 8.1 5.4 3.4 13.1 43 2.1
22 ASP (M) 21.1 21.0 22.8 23.0 22.7 24.7 24.6 23.0 22.0 238 24.4
(% YovY) 14.3 10.0 11.1 124 7.4 17.6 8.2 -0.3 11.7 8.1 29
Bretg (2/2H) 1,192.6 1,219.9 1,187.9 1,117.9 1,113.8 1,121.3 1,157.0 1,160.0 1,179.6 1,138.0 1,130.0
J|geE (2/g8) 1,218.9 1,199.4 1,170.2 1,089.7 1,131.8 1,126.3 1,160.0 1,150.0 1,089.7 1,150.0 1,110.0
AtZ: 7|0F 2| =5 2| M X[HIE]
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[REE)) 2018 2019 2020 2021E 2022E (A2 2018 2019 2020 2021E 2022E

b 54,1698 58,1460 59,168.1 71,137.1  76,249.6 YUgsHaISE 4,470.8 3,610.7 5,423.9 21711 5,055.0

HEBZEILE(%) 1.2 7.3 1.8 20.2 7.2 o7)20(2(2A) 1,155.9 1,826.7 1,487.6 48127 5,338.5

Oj=24ot 46,177.3 48,7666 49,2226  58,081.1 61,943.3 [T 2HH| 1,302.6 1,532.1 1,675.7 1,708.5 1,744.6

&S0 7,992.5 9,379.4 99455  13,056.0  14,306.3 FARpL 24| 632.2 597.3 543.9 568.5 649.4

Thob| b2t b 6,835.1 7,369.7 7,879.1 7,585.7 8,280.9 xRS Y -29.5 -2,350.7 -1,797.7 -5,774.4 -3,075.2

ol 1,157.5 2,009.7 2,066.5 5,470.2 6,025.4 EXLS HaSE -1,155.4  -1,1042  -2,8649 -43752  -4,015.1
GHOIAE(%) 2.1 35 35 7.7 7.9 SEXIALS| ZIHCAPEX) -2,376.3 -1,736.5 -1,661.9 -1,745.0 -1,797.3
=829 -63.4 -54.5 -82.9 -91.2 -40.7 EXpRte| ZEA (B2 -7.4 -49.1 -777.5 -2,480.5 -1,448.7
S&/EAD | getEse] 616.8 507.1 61.4 1,002.5 1,105.6 HWRESHISE -2,543.0 -726.3 3,517.3 -185.0 -477.5

JEfE & -242.3 68.8 -203.6 -14.2 -38.1 N I= =y -2,215.9 -312.3 4,041.0 276.0 49.5

MTASAIR0IY 1,468.6 2,531.1 1,841.4 6,367.3 7,052.1 22|52t 0.0 0.0 0.0 0.0 0.0
HolMH| S 312.7 704.4 353.8 1,547.2 1,713.6 F2ABIHH L) 730.9 1,976.1 5,892.0 -2,335.6 562.4

Fo[=01Y 1,155.9 1,826.7 1,487.6 4,820.1 5,338.5 M= 1,561.7 2,2927 4,268.7 10,160.7 7,825.1

X|HiFFX|E +0]2) 1,155.9 1,826.7 1,487.6 4,820.1 5,338.5 e 2,292.7 4,268.7 10,160.7 7,825.1 8,387.5

Balance Sheet Key Financial Data

(M) 2018 2019 2020 2021E 2022E 2018 2019 2020 2021E 2022E

SEXA 19,7118 21,5554 26,0934 29,1853  31,282.8 EEEIE)]

SIS 2 XA 2,292.7 42687  10,160.7 7,825.1 8,387.5 SPS 133,633 143,442 145,963 175,490 188,102
WESVE] 2,049.2 2,154.7 1,819.0 2,489.8 2,668.7 EPS(X|HIZ=3) 2,852 4,506 3,670 11,891 13,170
XD KpAF 7.233.9 8,108.7 7,094.0 9,959.2 10,6749 CFPS 12,058 14,641 18,376 19,945 20,056

HI QS XA 32,0748 33,7894  34397.1 37,0429  38,665.4 EBITDAPS 7,629 10,211 10,573 19,112 20,770
SR 14,803.3 157467 15579.7  15289.6 153423 BPS 67,208 71,487 73,740 84,399 97,092
I=ETp N 2,510.4 2,552.8 2,665.6 2,786.5 2,861.0 DPS 900 1,150 1,000 1,300 1,400
EXpXtAE 13,8740 146262 152657 18,0363  19,485.1 Hi =301 (%) 1.0 1.3 1.2 15 1.6

e | 51,7866 553448 60,490.4 66,228.1 69,948.1 Valuation(Multiple)

SEuRy 14,8347 17,2766 21,0976 22,8062 21,3889 PER 30.3 19.2 235 7.3 6.6
OHQUkHR 6,244.9 6,766.8 7,302.4 7.113.7 7,625.0 PCR 7.2 59 47 43 4.3
[=ElP T 1,366.6 1,414.8 44795 4,569.0 4,340.6 PSR 0.6 0.6 0.6 0.5 05
SELEI|IEN 906.4 1,126.0 788.5 1,025.1 1,035.4 PBR 13 12 1.2 1.0 0.9

H|Q S E x| 9,708.4 9,090.0 9,501.2 9,209.6 9,201.7 EBITDA 3,092.4 4139.1 4.286.0 7.747.3 8,419.4
AFEH 3,099.0 2,667.1 2,723.0 2,750.2 2,777.7 EV/EBITDA 10.9 8.0 7.2 4.2 3.8
PSPIPN = 1,311.2 1,307.8 2,175.7 2,197.5 2,219.5 Key Financial Ratio(%)

EXEA 24,5431 26,366.7 30,598.8 32,0158 30,590.6 X}7|XH20|2E(ROE) 43 6.5 5.1 15.0 145

=2 2,139.3 2,139.3 2,139.3 2,139.3 2,139.3 EBITDAO|YE 5.7 7.1 7.2 10.9 11.0

2oz 1,715.8 1,715.8 1,715.8 1,715.8 1,715.8 Hifjb|g 90.1 91.0 102.4 936 77.7

7 |EFEL 0| -1,107.1 -717.0 -9206  -1,0127  -1,1140 Z8HIERHE 0.4 03 0.4 03 0.2

ojeldoiz 247117 26,0562 271734 315862  36,832.6 O|XFE AMHH 8 (x) 57 10.6 8.8 28.8 323

PN ES=N 0.0 0.0 0.0 0.0 0.0 OHEXM T E(x) 26.2 277 29.8 33.0 296

N | 27,2435 289781 29,891.7 34,2123 39,3576 THDXHALE H 8 (x) 6.9 76 78 8.3 74
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Buy
HEZIL(12212) 330,000% 0|2 E M H HZE 513N
=T} (9.27) 259,5009 Sitf - 7|0t =2 Y Tof 7ot Sl OiE G& XSS oLt, +=d stz Yol o AR XXt
4503 27.4% AS At SYO|UER 2h2 HE0| 2 P N 2ISHH 20%LH =& +=F2 X|AHZSLY,
KOSPI 3,133.64pt HI ALY HAO|AEL 2011HE 6.9%0|A 2017 1.0%7HK| ZAE F| M| X| 2510 Qe
APHEH 245514AH< . .
RSN 0479015 Ol= o H|E S7t0f e $=9d 23l A0 EH| 2011 3261 | > 20214 2 11T/
QExAHE 64.97% Gz DH|ATFKAIBE 2025 IR EH| X|E Al=l2 1728
el=eHIE 35.15% A M A= K| 4E +378% OHZE S7H0| = HX} 7| 59 BEV AFYE S HO2tRE &0l 2
523 F|10/X| Xt 361,0009/222,000¢
HrHeioE 701,64
T #CY - 7|0f CHH| AHTH 7} B E H|R HS
J|OFXb= R} Q| 6 QI . " - o
2ot 216 3130 DH| & FIHs O§20] 90% 0|40 WIS D Qi Birj - 7|ofetol B BHHOA B
JIXIALS 2 | . —
DIPHOIRIXHEE 219 2l >10 L - 7|0 CHH| 2 H|AC| ROEQ} EPS H&EO0| HOtE X|F, npAet 22 WR 00| Z2|0|Q 20 27}
BRsEK) i ol 121 AS ARIS ST AN OFEA O EXSILY, SR X} Chb| ATH F7t i =7t S0k BT 4 gl
Hoyzot -4.4 -8.6 16.7
Sl By -4.4 -11.3 -15.2
=z EXxtelH Buy - HEFEI} 330,000%" HIA|
- s o 2022\ EPS FFX|0f| 17 33 Ft Tyr forward Bt PER 1058 X483 X F37} 330,000 H|A|
il a2l p
400 1 FATEE) 4000 DjE  @¥olel  2olo]  EPS(Y)  EUE BPS PER  PBR EV/EBITDA ROE Hxfulg
320 (HYg) (XH==F)  (K|eiEF (%) (%) (HH) (HH) (HH) (%) (%)
240 - 2018 35,149.2 2,025.0 1,888.8 19,403 20.4 315,399 13.3 0.8 9.3 6.3 40.3
3,050
160 - 2019 38,048.8 2,359.3 2,290.7 23,532 21.3 332,926 11.0 0.8 7.7 73 438
80 4 2020 36,626.5 1,830.3 1,529.1 15,709 -33.2 342,361 16.4 0.8 8.9 4.7 455
0 T T ™ 2,100 2021E 41,263.3 2,224.0 2,645.9 27,181 73.0 360,559 9.5 0.7 7.6 7.7 476
'20.9 21.1 '21.5 '21.9
2022E 441429 2,580.5 3,082.5 31,666 16.5 388,241 8.1 0.7 6.5 8.5 453
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(AHY, %) ‘ 1Q20 2Q20 3Q20 4Q20 ‘ 1Q21 2Q21 3Q21E 4Q21E 2020 2021E 2022E
ojE 8,423.0 7,535.5 9,991.6 10,676.4 9,815.8 10,285.1 10,328.8 10,8336 36,626.5 41,263.3 44,1429
(% YoY) -3.6 -20.4 5.8 2.6 16.5 36.5 3.4 1.5 -3.7 12.7 7.0
-] 6,536.1 6,092.5 8,156.3 8,801.6 7,952.4 8,272.8 8,380.8 8,898.3 29,586.4 33,504.3 36,530.2
(% YoY) -5.7 -19.6 8.6 4.0 21.7 358 2.8 1.1 -2.9 13.2 9.0
st 702.4 989.8 1,246.2 1,256.9 1,150.1 1,363.7 1,516.8 1,577.7 4,195.3 5,608.4 7,347.4

(% YoY) 22.2 50.1 76.9 46.5 63.7 378 21.7 255 50.0 33.7 31.0
HEMZ 1,782.9 1,521.7 1,936.5 2,154.7 1,955.8 1,983.8 1,954.9 2,153.5 7,395.8 8,047.9 8,597.3

(% YoY) -55 -23.4 -2.1 -1.3 9.7 30.4 0.9 -0.1 -7.9 8.8 6.8
DEXY 4,050.8 3,580.9 4,973.5 5,390.1 4,846.5 4,925.3 4,909.1 5,167.2 17,995.3 19,848.0 20,585.5

(% YoY) -9.3 -27.4 3.0 -0.6 19.6 375 -1.3 -4.1 -8.4 10.3 3.7

AS 1,886.9 1,443.0 1,835.3 1,874.8 1,863.4 2,012.3 1,948.0 1,935.3 7,040.1 7,759.0 7,612.7
(% YoY) 4.3 -23.4 -5.1 -33 -1.2 39.5 6.1 3.2 -7.0 10.2 -1.9
oP 360.9 168.7 598.3 702.3 490.4 563.6 562.4 607.6 1,830.3 2,224.0 2,580.5
(% YoY) -26.9 -73.1 -0.9 10.7 359 234.0 -6.0 -13.5 -22.4 215 16.0
25 -89.9 -149.4 161.3 3435 55.6 89.8 75.4 1335 265.6 354.3 730.6
(% YoY) -329.4 -206.1 46.0 1121 -161.9 -160.1 -53.2 -61.1 -41.3 334 106.2
AS 450.8 318.1 437.0 358.8 4347 4738 487.0 4741 1,564.7 1,869.7 1,849.9
(% YoY) -0.8 -34.6 -11.4 -24.0 -3.6 489 1.4 321 -17.9 19.5 -1.1
RP 501.8 259.8 548.2 808.1 824.6 924.1 893.6 954.2 2,118.0 3,596.5 4,188.3
(% YoY) -29.9 -70.4 -28.9 -4.9 64.3 255.7 63.0 18.1 -34.1 69.8 16.5
NP 348.4 234.2 389.7 556.8 599.8 666.6 667.1 712.4 1,529.1 2,645.9 3,082.5
(% Yov) -27.9 -63.6 -325 -5.3 721 184.6 71.2 28.0 -33.2 73.0 16.5
OP margin 4.3 2.2 6.0 6.6 5.0 55 5.4 5.6 5.0 5.4 5.8
2= -1.4 -2.5 2.0 39 0.7 1.1 0.9 1.5 0.9 1.1 2.0
AS 239 220 238 19.1 233 235 25.0 24.5 222 24.1 24.3
RP margin 6.0 3.4 55 7.6 8.4 9.0 8.7 8.8 5.8 8.7 9.5
NP margin 4.1 3.1 3.9 5.2 6.1 6.5 6.5 6.6 4.2 6.4 7.0

X2 SO RH A M2 =

ST EIMA|IHE
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[CER)) 2018 2019 2020 2021E 2022E (HA#) 2018 2019 2020 2021E 2022E

oj =2 35,149.2 38,0488 36,6265 41,2633 44,1429 I FHIEE 1,610.1 2,644.1 2,476.7 2,806.8 2,992.9

MHEASIHE(%) 0.0 8.2 -3.7 12.7 7.0 F2120[9)(24) 1,888.2 2,294.3 1,526.9 2,658.8 3,096.3

ekl 30,582.2 32,8196 31,9223 36,0440  38,318.1 QEX LI 638.9 7515 788.8 809.3 9234

=309 4,567.0 5,229.2 4,704.2 5,219.3 5,824.8 e NN ] 75.3 69.6 66.8 65.2 64.1

THofH| 2f2tE|H] 2,542.0 2,869.9 2,873.9 2,995.3 3,244.3 2Txe 3 -1,298.6 -502.0 -231.6 122.2 81.2

Fo|y 2,025.0 2,359.3 1,830.3 2,224.0 2,580.5 EXgE HIEE -944.0 -720.2 -1,256.8 -1,627.9 -2,317.2
FHO0[UE(%) 5.8 6.2 50 5.4 5.8 [YXpAe| ZIHCAPEX) -531.4 -789.4 -1,095.9 -1,117.8 -1,140.2
=829 69.6 143.3 18.8 309.0 278.1 EXpRte| ZEA (B2 -22.2 -0.2 -527.4 -1,779.9 -1,189.5
S&/EAP gy 3925 708.9 378.0 1,150.9 1,415.2 RS HIEE -720.6 -972.0 -231.9 -936.0 -358.9

JEfd & -12.1 2.8 -109.1 -87.3 -85.5 N I== g -629.8 -439.5 10.3 -398.1 19.2

NEA S A0l 2,474.9 3,214.3 2,118.0 3,596.5 4,188.3 = 0.0 -322.5 -234.9 -113.7 0.0
HolMH| S 586.7 920.0 591.1 937.7 1,092.0 oF2BIHH L) -72.8 1,006.9 860.5 336.5 316.8

F21&0[¢] 1,888.2 2,294.3 1,526.9 2,658.8 3,096.3 J|xeiz 2,409.3 2,336.4 3,343.3 4,202.4 4,539.0

X|HiFFX| 2 +0(2) 1,888.8 2,290.7 1,529.1 2,645.9 3,082.5 e 2,335.1 3,342.0 4,202.4 4,539.0 4,855.7

Balance Sheet Key Financial Data

[EE) 2018 2019 2020 2021E 2022E 2018 2019 2020 2021E 2022E

[t 19,7205 21,5046 22,9029 23,4974 251372 EEEMEIE)

AFAAF Gt 2,335.1 3,342.0 4,202.4 4,539.0 4,855.7 SPS 361,083 390,870 376,259 423,892 453,474
EN ] 6,444.7 6,949.2 7,554.6 7,840.0 7,945.7 EPS(X|HiFZF) 19,403 23,532 15,709 27,181 31,666
THAfAE 2,762.9 3,034.2 3,057.2 3,301.1 3,531.4 CFPS 31,891 36,146 29,335 28,777 29,910

HIQ S KA 23,350.7 251014 255947 283176  29,777.6 EBITDAPS 28,139 32,671 27,592 31,830 36,653
[ 8,029.5 8,605.4 8,721.1 9,434.6 9,651.4 BPS 315,399 332,926 342,361 360,559 388,241
e N 9314 914.0 881.3 866.1 852.0 DPS 4,000 4,000 4,000 4,000 4,200
EXpXbat 14,0207 146604 151290 17,0443 18,2338 iU E(%) 1.6 1.6 1.6 1.6 1.6

N | 43,0711  46,606.1 48,4977 51,8151 54,9149 Valuation(Multiple)

2 8,242.2 8,962.3 10,0822  11,519.7  11,839.1 PER 13.3 11.0 16.4 95 8.1
O XH S 4,554.3 4,798.3 5,307.0 5978.8 6,396.1 PCR 8.1 7.1 8.8 9.0 8.6
RPN = 1,123.2 1,270.4 1,404.6 1,390.6 1,404.5 PSR 0.7 0.7 0.7 0.6 0.6
FESEEI|IEH 518.9 3215 535.4 530.1 535.4 PBR 0.8 0.8 0.8 0.7 0.7

HIR S5 41255 5,234.2 5,087.4 5,195.8 5,281.4 EBITDA 2,739.2 3,180.3 2,685.9 3,098.5 3,568.0
ALY 0.0 0.0 0.0 0.0 0.0 EV/EBITDA 9.3 7.7 8.9 7.6 6.5
oIkt2 1,059.0 1,152.5 1,1355 1,124.2 1,135.4 Key Financial Ratio(%)

Ex 5 12,367.7 14,1964 15169.6 16,7155 17,1205 X}2|XH20|| E(ROE) 6.3 7.3 4.7 7.7 8.5

=2 4911 4911 4911 491.1 4911 EBITDAO|YE 7.8 8.4 7.3 7.5 8.1

Yo2 1,396.0 1,397.9 1,398.0 1,398.0 1,398.0 ExfH|g 40.3 438 455 476 453

7 |EFEL 0| -1,013.3 -822.8 -927.8 -927.8 -927.8 28HIBEHYE 0.2 0.2 0.1 0.1 0.1

ojeidoiz 30,0955 31,656.8 32,8513 34,6937  37,400.6 O| KMt & (x) 3.2 3.1 34 40 45

EIPNL RSN 729 79.6 75.5 60.4 483 =X HE(x) 5.6 5.7 5.1 5.4 5.6

XHELEH 30,703.4 32,409.6 33,3281 35,099.6 37,794.4 HOX 2T E () 12.9 13.1 12.0 13.0 12.9
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Buy

HEEI}H(1298) 130,000 AR IS AAH . ANIEWER| BEV ST 22| A|AH S X 0iE MEH S M|

I Z}(9.27) 80,9002 4% 75 AAEL SUV- Luxury - BEV RO H|E Z71et SAlsH 7| = 2& CHH| 4-128 =2 ASP2| 0= X|& B2t
A0 60.7% AOIEWEZ| AGV-AMR- Collaboration 22 O Z, Cell Al AL 7 SFEfL SHH6H AlLoH A HE

ore S BEV & Zata| A|AH, 2023 4177 e-GMP 20| Lt 23 ot2. BEV IO SVt S3ol 2| Ehoy MY
FILIESNES 2:7205; A28 BEV 7HE 5l ol Sttlets O S0 MA WSFMOM 71 22 46| 52 £ U= EE YA

[SFAHIE 56.85%

oZolt|E 8.48% N

[ 108.500%4/39,200%! HIZH| 22 8E - M2 A0 oSt Th| AHAFZEA Of| 2 Abst

BozHcha 320.7%4¥ 3Q210H= 1.81%% (-1% YoV, 0|8t YoY) - Z0|2l 566242 (+330%) X2t

= xx(%) —

A — — HEE | 20|49 2I9] U H|4:7| 9F0}3Q21 7|H OI3F2] BT 7|0 AR 7| = 2]

=udasd 1203 42 5 A|AH IS H|S ST} 7|A| HALE 54 7|2 0 FO|LE, FA| IS 72 HEOZ 0142 27| A of| At

FHSSE(%) 118 6g 1270

HLf=o} -73 4.0 106.4 '%xl'gla Buy 'I?I'xln 51@;7}130.m%‘|2§ OI'-‘gr
CRxd) 73 0.9 501 2022'4 EPS =M X|0f| 7| = & PER 13.3t (22 Z 22| A|AH Peer W) ME0H ™7} 130000 HA|
ES T [
(=2 eichof ®y
. PSS
136 <) 4,000 =Y ¥olel £0[9]  EPS () == BPS PER PBR  EV/EBITDA ROE SxfH|g
(M) (RHIFZF)  (X|ufRZF (%) ) (eH) (eH) () (%) (%)
2018 7,880.5 5.0 -556  -2,043  HXX& 111672 -416 0.8 12.7 -1.8 1340
68 - 3,050
2019 7,314.6 101.9 55.2 2,030 BXpEEH 113690 419 0.7 7.8 1.8 1191
2020 6,592.2 720 488 2,242 104 114656 379 0.7 9.7 20 1190
0 ‘ ‘ 2100 2021E 7,700.6 2215 181.7 6,680 197.9 105,081 12.7 0.8 7.0 6.1 1391
'20.9 211 21.5 21.9
2022E 8,367.3 360.1 2619 9,632 442 113,756 8.8 0.7 5.3 88 1324
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¢iCiglof 27| & A7t & Snapshot Al WAR

(MY, %) \ 1Q20 2Q20 3Q20 4Q20 ‘ 1Q21 2Q21 3Q21E 4Q21E 2020 2021E 2022E
o= 1,647.8 1,213.7 1,839.4 1,891.4 1,854.8 1,980.1 1,814.0 2,051.7 6,592.2 7,700.6 8,367.3
(%, YoY) -109 -359 36 5.2 12.6 63.2 14 8.5 -9.9 16.8 8.7
SAEE 1,470.8 1,051.1 1,668.3 1,727.4 1,686.0 1,783.1 1,615.0 1,821.7 5917.6 6,905.8 7,270.5
(%, YovY) -9.0 -37.0 7.8 6.4 14.6 69.6 -3.2 55 -8.3 16.7 53
21A 176.9 162.5 171.1 164.0 168.8 197.0 199.0 230.0 674.6 794.8 1,096.8
(%, YoY) -24.3 -26.9 -25.0 -6.4 -4.6 21.2 16.3 40.2 -21.5 17.8 38.0
oP 84.5 -38.6 13.2 12.8 27.4 452 56.6 92.2 72.0 2215 360.1
(%, YovY) 478.8 HH -64.6 -36.5 -67.6 =¥ 3298 620.0 -29.4 207.8 62.6
NI 74.7 -34.8 18.5 325 42.0 59.1 64.6 91.1 90.9 256.8 327.2
(%, YoY) 162.0 -172.6 -62.9 -26.8 -43.7 =¥y 2484 180.5 -46.7 182.4 27.4
21 9.9 -3.8 -5.4 -19.7 -14.6 -13.9 -8.0 1.2 -19.0 -35.3 329
(%, YoY) g4 HX| eI eI HH x| g4 = x| x| =
RP 129.4 -54.9 68.0 -58.2 30.6 49.1 589 93.4 84.5 2321 3422
(%, YoY) 7105 ESFS| 123.6 =H -76.3 =¥ -13.4 -260.6 70.7 174.8 474
NP 76.5 -48.4 70.4 -49.7 30.9 375 436 69.6 48.8 181.7 261.9
(%, YoY) 4552 HH 256.2 -427.5 -59.6 =% -38.0 -240.0 -11.7 272.6 44.2
OP margin 5.1 -3.2 0.7 0.7 1.5 2.3 3.1 45 1.1 29 4.3
SRS 5.1 -33 1.1 1.9 25 33 4.0 5.0 15 3.7 4.5
1A 5.6 -23 -3.1 -12.0 -8.7 -7.1 -40 0.5 -2.8 -4.4 30
RP margin 79 -4.5 37 -3.1 1.7 2.5 32 4.6 13 3.0 4.1
NP margin 4,6 -4,0 3.8 -2.6 1.7 1.9 2.4 3.4 0.7 2.4 3.1

AtZz: Hcfelof, M2l =53 2| MM
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() 2018 2019 2020 2021E 2022E (HA#) 2018 2019 2020 2021E 2022E

oj =2 7,880.5 7,314.6 6,592.2 7,700.6 8,367.3 I FHIEE -113.3 444.2 189.1 474.4 187.3

IHER/EI+2(%) 53 -7.2 -9.9 16.8 8.7 F2120[9)(24) -55.6 55.2 53.7 173.7 254.9

Oj=24o} 7,578.4 6,917.9 6,241.3 7.116.7 7,631.7 [T 2| 204.0 207.6 246.2 233.7 232.1

=309 302.1 396.7 3509 583.9 735.6 e NN ] 57.1 96.9 43.3 41.8 42.4

THofH| QbR b 297.0 294.8 279.0 362.4 3755 2R Y -407.8 72.3 -79.0 146.5 -234.3

Fo|y 5.0 101.9 72.0 221.5 360.1 EXgs3HI=E -463.9 -248.8 -324.7 -618.7 -145.1
FHO0[UE(%) 0.1 1.4 1.1 29 43 [YXpAe| ZIHCAPEX) -174.0 -178.4 -251.6 -200.0 -200.0
=829 -46.7 -39.8 -36.9 -56.3 -54.8 EXpRte| ZEA (B2 -36.9 -35.7 -26.6 14.8 15.3
S&/EAP gy -16.9 0.5 -28.0 29 3.1 RS HIEE -20.9 -152.1 3329 -25.5 -8.8

J|Et el -12.1 -13.2 77.4 64.1 338 PN p= o 213.8 218.8 354.1 -6.5 10.2

MEA L ARG -70.6 495 84.5 232.1 3422 X237t 0.0 0.0 0.0 0.0 0.0
HolMH|E -15.1 -5.7 30.8 58.4 87.3 oF2BIHH L) -595.6 46.8 172.4 -169.9 33.3

FI[=0l9] -55.6 55.2 53.7 173.7 254.9 MESEE 931.3 3358 382.6 554.9 385.0

X|HiFFX| 2 +0(2) -55.6 55.2 48.8 181.7 261.9 J|Ysig 335.8 382.6 554.9 385.0 418.4

Balance Sheet Key Financial Data

(A9 2018 2019 2020 2021E 2022E (4,9 HH) 2018 2019 2020 2021E 2022E

[ 3,890.8 3,569.1 3,988.0 4,183.0 4,628.8 EEEMEIE)

AFAAF Gt 335.8 382.6 554.9 385.0 418.4 SPS 289,776 268,969 242,406 283,161 307,675
OHEXHA 1,670.0 1,401.1 1,464.3 1,617.1 1,840.8 EPS(X|EiZFZF) -2,043 2,030 2,242 6,680 9,632
THAfAE 803.1 665.2 761.0 770.1 836.7 CFPS 12,347 14,068 20,406 14,158 15,384

HI S-St 3,216.7 3,205.2 3,7319 3,624.1 3,507.9 EBITDAPS 9,784 14,946 13,291 18,276 23,336
Q&I 2,569.5 2,561.0 3,158.7 3,013.9 2,881.0 BPS 111,672 113,690 114,656 105,081 113,756
Syt 213.2 170.2 172.2 157.4 1421 DPS 600 700 700 700 700
EXpXbat 3714 383.4 295.3 3449 3748 S+ E(%) 0.71 0.82 0.82 0.82 0.82

XAEAH| 7,107.4 6,774.3 7,719.9 7,807.1 8,136.7 Valuation(Multiple)

2 1,862.8 1,861.4 1,985.7 2,304.8 2,387.7 PER -41.6 419 379 12.7 8.8
O XH S 1,191.0 876.8 915.9 885.6 962.2 PCR 1.2 6.4 6.6 5.1 4.3
RPN = 52.0 128.0 97.0 735 77.2 PSR 0.3 0.3 0.4 0.3 0.3
FESEEI|IEH 304.8 494.9 649.0 655.5 662.1 PBR 0.8 0.7 0.7 0.8 0.7

H {52 2,207.7 1,821.1 2,208.3 2,236.8 2,247.7 EBITDA 266.1 406.5 3614 497.0 634.6
ALXH 1,147.4 907.9 1,047.4 1,057.8 1,057.8 EV/EBITDA 12.7 7.8 9.7 7.0 5.3
HIIktd= 775.2 621.6 981.3 981.3 981.3 Key Financial Ratio(%)

e | 4,070.5 3,682.5 4,194.0 4,541.6 4,635.4 X}2|XH20|| E(ROE) -1.8 1.8 2.0 6.1 8.8

=2 136.0 136.0 136.0 128.7 128.7 EBITDAO|E 34 56 55 6.5 7.6

Ao 500.5 500.5 500.5 500.5 500.5 Exijdlg 134.0 119.1 119.0 139.1 132.4

J|EFIL 0| Q)= Aol 0.0 0.0 0.0 1.0 2.0 28HIBEHYE 7.4 8.8 8.8 10.1 9.3

ojeidoiz 2,520.4 2,549.5 2,593.6 2,748.3 2,984.2 O| KMt & (x) 0.0 0.2 0.1 03 05

EIPNL RSN 0.0 0.0 407.8 407.8 407.8 =X HE(x) 5.5 4.8 46 5.0 4.8

XHEEH 3,036.9 3,091.8 3,525.9 3,265.4 3,501.4 THOXpARS| T E(x) 9.3 10.0 9.2 10.1 10.4
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Buy

MAFI(12718) 85,0008
XY FIt(9.27) 59,400¢
450 43.1%
KOSPI 3,133.64pt
AP HEY 27,8932
e 4,6960t
RESTAHIE 68.48%
Q=QH|IF 25.12%
523 A|1/%|X7} 80,000/33,150¢
BoofEhts 203.79%
FRFF(%)

stakggA 2 4 ¢l 30.26
Sl =) 8.82

FHSSE(%) 118 6g 1270

Aozt -1.0 -10.5 79.2
P ET -1.0 -13.2 30.3
FIpas

#) oz AmxAE) (P
96 - 4,000
72 A
48 A 3,050
24

0 T T — 2,100

'20.9 211 ‘215 '21.9

50| BEV 2H|0fl CH2k == ZH 5! #4CH - 7|0f ADAS THE HE U f=
50| BEVYHI|0|=/=2 3 A ST U S M YR M = M - T HIF 5 2

=X 22 X X|AHUH 0f= 5l 0|2 7|of k= H| S E M
0fZ= 201 3700242 (2F 50THH) — 21 7,00021 2 (24 80THH) — 2214 17 0f| AH(2F 1502HCH)

FiCH - 7|0t 4Q215E] 2MIcH S X|017] A{EH > ADAS S5 HZE DCU100|A DCU152 =
MO Hel 2THOl| [HE CHE ASP &85 210t 7S, 2M|CH SEFHI017| &2 22 B S7t Sdsl 0z 48 X%
50| BEV M| THoH 3L dCh - 7|0t ADAS A{EH 0} SH S ESHH, Et RE M| Cib| XHE=HEl 0iE S7t 0|01 = HY

HEE X =S ol
3Q21oi=- ¥ 2 2 ZAMMA CHH| ZHZ-20%, -24% St3| &t Hat
Q=112 O HE Y=Ll - 7|ote] 3F 715 HAlst ol

EXt2|A Buy SXI, M 71 85,0008 HA|
2022 EPS =X X[0f| 7|Z & X PER 13.94H (222 ADAS Peer W) M 3|| M7} 85000 AH

o= Yol 209l  EPS (%) SUE BPS PER PBR  EV/EBITDA ROE Ex{H|&
(212 (X)) (REIFF (%) (3) (EH) (HH) (EH) (%) (%)
2018 5,664.8 197.4 105.7 2,250 341.8 31,556 27.3 1.9 8.8 73 1995
2019 5,981.9 2186 110.5 2,354 46 33767 26.1 1.8 8.1 72 1898
2020 5,563.5 88.7 5.8 123 -948 36,407  498.8 1.7 10.1 04 1889
2021E 6,182.0 312.1 229.1 4879 38578 40,670 12.6 15 6.6 12,7 1876
2022E 6,969.9 4150 287.2 6,116 254 45735 10.1 13 5.4 142 1717

Meritz Research 198



Meritz Future Intelligence

Db 7] 3 47k M1 Snapshot VAR
(Mod9) ‘ 1Q20 2Q20 3Q20 4Q20 1Q21 2Q21 3Q21E 4Q21E 2020 2021E 2022E
o=y 1,310.1 1,013.4 1,501.5 1,7385 1,501.5 1,487.5 1,501.9 1,691.2 5,563.5 6,182.0 6,969.9
(% Yov) -74 -30.8 2.3 6.3 14.6 46.8 0.0 -2.7 -7.0 1.1 12.7
oP 18.5 -75.9 65.6 80.4 71.8 76.7 64.1 99.6 88.7 312.1 4150
(% YoY) -42.3 ESPAENE) -6.8 25.1 288.0 Sxpzt -2.4 238 -59.4 251.9 33.0
RP 13.9 -109.5 51.9 489 68.1 102.1 52.2 86.3 5.2 308.7 385.7
(% YaY) -44.3 HxtEst -38.1 747 389.1 Xt 06 76.5 -97.1 5,839.6 24.9
NP 8.3 -112.3 36.9 72.9 491 78.2 38.3 63.5 5.8 229.1 287.2
(% YaY) -50.5 et -27.6 527.3 489.2 SXpdgt 38 -12.8 -94.8 3,857.7 25.4
OP margin (%) 14 -75 4.4 46 4.8 5.2 43 5.9 1.6 5.0 6.0
RP margin (%) 1.1 -10.8 35 2.8 45 6.9 35 5.1 0.1 5.0 55
NP margin (%) 0.6 -11.1 2.5 4.2 33 53 2.5 3.8 0.1 37 4,1

AE: U, HE|=S3 2| MAIHE
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BHE (204320)

Income Statement

Statement of Cash Flow

Meritz Future Intelligence

Al WAR

[CER)) 2018 2019 2020 2021E 2022E (HA#) 2018 2019 2020 2021E 2022E

oj =2 5,664.8 5,981.9 5,563.5 6,182.0 6,969.9 I FHIEE 286.9 272.5 430.0 563.6 598.5

IHER/EI+2(%) -0.3 56 -7.0 11.1 12.7 F2120[9)(24) 1129 118.2 139 239.0 297.0

ekl 49405 5,147.8 4,893.8 5,307.0 5,945.4 QEX LI 2189 2452 253.6 260.4 254.4

=309 7244 834.1 669.7 875.1 1,024.6 B2 52.8 55.4 522 471 39.8

Thfjb|F 22| H| 526.9 615.6 581.0 562.9 609.6 xRS Y -170.8 -236.2 52.4 1.8 -38.6

Fo|y 197.4 218.6 88.7 312.1 4150 EXgE HIEE -297.6 -300.1 -144.4 -516.2 -290.0
FHO0[UE(%) 35 37 1.6 5.0 6.0 [YXpAe| ZIHCAPEX) -262.5 -221.9 -177.6 -200.0 -200.0
=829 -44.4 -26.0 -49.9 -42.4 -37.4 EXpRte| ZEA (B2 35 -74.7 155 25.7 15.6
S&/EAP gy -65.2 -65.2 334 41.7 45.0 RS HIEE 10.0 114.7 71.4 2515 -198.3

JEfd & 53.6 49.1 -67.1 -2.7 -37.0 N I== g 323 164.0 126.9 253.3 -170.1

MTA A0 141.4 176.5 52 308.7 385.7 Xr2el &2t 0.0 1.0 1.0 2.0 3.0
HRINH|E 285 58.2 -8.7 69.7 88.7 oF2BIHH L) -1.1 87.7 356.1 304.1 110.3

F21&0[¢] 1129 118.2 13.9 239.0 297.0 RES 118.8 117.6 205.3 561.4 865.5

X|HiFFX| 2 +0(2) 105.7 110.5 5.8 229.1 287.2 e 117.6 205.3 561.4 865.5 975.8

Balance Sheet Key Financial Data

(CER) 2018 2019 2020 2021E 2022E 2018 2019 2020 2021E 2022E

[t 1,972.7 2,109.8 2,407.0 3,015.6 3,399.9 EEEMEIE)

AFAAF Gt 117.6 205.3 561.4 865.5 975.8 SPS 120,638 127,390 118,481 131,653 148,432
EN ] 1,348.9 1,345.4 1,334.0 1,545.5 1,742.5 EPS(X|HiFZF) 2,250 2,354 123 4,879 6,116
THAfAE 3186 336.8 3226 3709 418.2 CFPS 2,505 4,372 11,956 18,431 20,780

HI S-St 2,464.5 2,485.8 2,531.3 2,477.6 2,435.4 EBITDAPS 9,990 11,056 8,401 13,196 15,104
[ 1,943.0 1,946.6 2,039.4 1,979.0 1,924.6 BPS 31,556 33,767 36,407 40,670 45,735
e N 2122 171.3 125.2 100.1 84.5 DPS 500 500 0 600 700
EXpXbat 110.5 142.6 157.9 185.5 209.1 iU E(%) 0.8 0.8 0.0 1.0 1.1

N | 4,437.3 4,595.6 4,938.3 5,493.1 5,835.4 Valuation(Multiple)

2 1,835.8 1,756.8 2,0316 2,231.3 2,321.4 PER 27.3 26.1 498.8 12.6 10.1
OH XS 960.2 995.1 1,098.8 1,050.9 1,254.6 PCR 7.7 7.0 9.3 5.4 50
RPN = 98.0 87.5 108.5 195.3 156.2 PSR 0.5 0.5 0.5 0.5 0.4
FESEEI|IEH 460.1 349.0 502.7 703.8 563.0 PBR 1.9 1.8 1.7 15 13

HIR S5 1,119.7 1,253.2 1,197.2 1,352.1 1,366.4 EBITDA 469.1 519.2 394.5 619.6 709.3
ALXH 498.5 7479 548.5 713.1 720.2 EV/EBITDA 8.8 8.1 10.1 6.6 5.4
HIIktd= 3237 377.3 518.7 521.3 523.9 Key Financial Ratio(%)

Ex 5 2,955.5 3,010.0 3,228.8 3,583.4 3,687.8 X}2|Xp20|2 & (ROE) 7.3 7.2 0.4 12.7 14.2

=2 470 47.0 47.0 47.0 47.0 EBITDAO|YE 3.1 3.1 3.1 3.1 3.1

Ao 601.8 601.8 601.8 601.8 601.8 Exijdlg 199.5 189.8 188.9 187.6 171.7

7 |EFEL 0| -5.2 -5.2 -5.2 -5.2 -5.2 28HIBEHYE 7.3 8.1 8.1 7.1 5.8

ojeidoiz 681.2 7545 722.3 956.8 1,225.6 O| KMt & (x) 05 05 0.2 0.7 1.0

H| X|HiFF X2 157.0 187.5 3438 309.4 278.4 OHEXH 2| & (%) 4.1 4.4 4.2 4.3 4.2

XHELEH 1,481.8 1,585.6 1,709.6 1,909.7 2,147.6 HOX 2T E () 17.9 18.3 16.9 17.8 17.7
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Compliance Notice

= ZAMEM AR = M SXOA| AFE M SE A O] YISUICH FAE AEATL S 2 ZAZMAEN HGE S50 X2 1% 0old 27t UX| BaLltt

=
= AR E Adetofge|AEE AR AYY S of S SFa AL O3 A 7F A S LI T

= AtEOl| AR E LI E2 2012] o|A S Y| BHEst e, o Fo| F et H0[Lt 7] @lo] Mo A3 HYE U S S Sl gL .
= A2 FAAES FAHEO| &It 5 WE2 A 2IMAIME Q| FYRZAM 2t

HEA 32 SN O R WEEE XHEALC 2 x1=0| £2E
e 4 9lOM HEYO|LE 21 2 BSHR UELICH 2 KRS 0|SSHAIE 22 = XpEet URiEt FAI0| 51T A2 AHIQ| HEO 2 SHA|7| HiEiLCY,
A OfTf 1 P01 = 2 A= SAH A The BRipt WX Melan|o] SYAR R AFRE 4 &L Bsio] i E5|= Ra 2
ShAfel 52 gfo] ZAL COf, B E B 4 gL

S 2L 20194 98 16YRE] 7|F HH AlH) Ezjo| 7 H|E
71™ S 1N FEI| =Y A W E 2t BASIMH| FE S =2 o4 SE4SES 90| FXelA HIE
FE715Y Buy FE7IZY NF B2 BISIIHE| +20% 0|4 s 818%
ESFSEV P, i ool o 5 18.2%
2oty 352 Hold ZH7|EY MF ML BIFEIHHH| —20% O| & ~ +20% 0|8t ﬂH; oo

=XM7|Z RA 4L 7F HAZIICH| —20% 0|0 i

Sell FH7|1EY A 12 HFE TN —20% 0]2t 2021 62 30 7| Zo=
et N7HEU 7| Aofe AR S thH| 2 QS0 Hals £ #2147t 28T AYEO
CHstd S ®EH 22
FMI|IEY Overweight (H| SZCH) EXs=2 Hig
Al EX| 4=ChH| 385 =
e = Neutral (5&)
Underweight (HIE&A)
SCH2H005380) EAtSSHE LIE *HHZILCIAAIE 190|H, EXHSTHE D TE +HFIL2 Y
HAY N =R EXte|H HEFF  HYX 22|18 (%)*
ot HEFotEsR0|
(%) e X O(XH)

2019.09.18  AHHEAM Buy 175,000 HEY -27.2 -23.1
20191025 7IYEEZ  Buy 165,000 A=Y -26.5 -176 @ sy HHzot
202003.16 7I¥EE[Z  Buy 145000 AEH -333 -14.1 360,000 1
2020.07.24 AtEB|ZT  Buy 165000 A=Y -9.0 8.5
20200831 AQEN Buy 220,000 ZAEH -20.2 -15.0 240000 |
20201027 AMYPEZI|Z  Buy 240,000 ZEH -27.8 -24.0
2020.11.18  AHHEAM Buy 250,000 HEH -238 -1.6
2021.01.11  AtdEB|Z Buy 300,000 ZAEH -21.9 -10.8 120,000
20210526  AMYPEN Buy 320000 ZEM -26.5 -23.9
2021.07.22 7|¥EBZ  Buy 330,000 HEH -35.0 -30.8 0
2021.09.28 AI_"%-E-)S! BUy 285,000 ?:!'T'_Sg - - 19.9 20.3 20.9 21.3 21.9



7|0k000270) EASEHZ LIE *HE

Rl
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ox
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i

[ e} oo
HEY X2 g4 EXto|H HEFF  EHEYX 22|E(%)* b I it
(%) T-g-& }_|J_l_(3§_|I-|) 'I'jl' E | é'l'jl' |_c>—r0|
2019.09.18  AtAEA Buy 52,000 #EH -16.9 -10.8
2020.01.15 7|¥YEBE[Z  Buy 50,000 #EH -29.8 -13.2 @
2020.04.06 AtAEA Buy 37,000 A=Y -14.7 1.2 180“000 7 210t HEF
2020.07.07 7ZIYEE[E  Buy 41,000 A=Y -15.2 -7.3 '
2020.07.24  AHYEE|Z Buy 43,000 A=Y -2.7 9.8
2020.08.31 AHYEAM Buy 53,000 AEHY -133 -4.0
2020.10.19  APYEE[EZ Buy 57,000 #&EH -18.6 -15.9 00,000 |
2020.10.27 MYEE[Z  Buy 70,000 A=Y -22.4 -14.7
2020.11.18  AHHEA Buy 80,000 HEH -22.8 -14.6
2021.01.11  AMYEE[Z Buy 90,000 A=Y -10.1 37
2021.01.28 7|¥YEE[Z  Buy 120,000 HEH -30.3 -15.4 0 ‘ ‘ ‘ ‘
2021.05.26 AHYEAM Buy 130,000 HEY -32.1 -29.6 19.9 20.3 20.9 213 219
2021.07.05 7|YEE[EZ  Buy 140,000 ZEHM -39.3 -36.5
2021.09.28 AtYEA Buy 120,000 HEH - -
SICHEH|A(012330) BEAlSEHZA LI * MR CYAIE 1190|0, EXIEEHY JeiDe TR AgE
HEY 24 ExtolA HEFt =YX |2 2(%)* b Bl R ot b s
(-od) ]104& K_ljl_(ﬁlx-i) le' =" JTJI' |_10'I'0|

2019.09.18  AtEA Buy 320,000 #EH -27.7 -16.6
2020.04.06 AHYEAM Buy 240,000 HEH -17.7 -0.4
2020.08.31 AtEA Buy 270,000 A=Y -13.6 -6.5 @ E[E=E[ES MYzt
20201118 AMYEA Buy 285000 ZAEM -103 26.1 450,000 7
2021.01.11  MY¥EZ|Z  Buy 420,000 HEY -24.6 -14.0
2021.0412 7|YEE[E  Buy 400,000 ZUEH -24.4 -22.5 300,000 |
2021.04.26 7|¥YEEZ  Buy 345000 #EH -19.6 -14.8
2021.09.28 AHHEAM Buy 330,000 HEH - -

150,000

0 T T T T
19.9 20.3 20.9 21.3 219
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HEd

2019.07.29
2019.11.12
2020.05.26
2020.07.27
2021.01.11
2021.01.18
2021.06.21
2021.09.28

EL T

VEEEES
NEED
X
Tl =
NECEE:
NECEE:

o
71gEY

iz
s}
AT
X

Extol

Trading Buy
Buy
Buy
Buy
Hold
Buy
Buy
Buy

OH=(204320) FALISEHA LIS

HEd

2019.09.30
2020.04.06
2020.07.31
2020.08.31
2020.10.14
2020.10.30
2020.11.18
2021.01.05
2021.02.04
2021.09.28

Xt=EA

Jl¥eR=
LEEA
Jlgee|=
At M

- HT
M EET =
J|9EE|=

LR

AR =R=l =y
JlgeE|=

LR

Sxtol

Buy
Buy
Buy
Buy
Buy
Buy
Buy
Buy
Buy
Buy

=yt
#)
52,000
58,000
50,000
45,000
60,000
100,000
150,000
130,000

HyZI}

()
47,000
32,000
35,000
40,000
45,000
48,000
60,000
75,000
90,000
85,000

oN oN oN oN oY oN oN oM
AX FY AN FY Y EA A A
0X 0X 0X 0X 0X 0X 0X 0X

oN oN oN oN oN oN oN oN oN oY
FX AN MY Y Y A EY AN AN A
0X 0X 0X 0X 0X 0X 0X OX 0X 0X

2IE(%)*

o AD(EX)

-11.5 -0.8
-29.4 -4.7
252 -18.2
0.0 90.9
34.4 405
-17.0 8.5
-38.1 -27.7
2|2 (%)*

o ED(EX)

-30.7 -17.0
-23.3 -10.6
-14.5 -3.4
-14.9 -1.8
-21.2 -17.8
-17.5 -6.9
-12.2 4.5

-1.0 6.7
-28.4 -15.8

*HYFOLYAIE 10|, RXISEHE D= +FF0LE A YE
7ot U HEFoLEo|
ol #eplol SRES
190,000 +
95,000 1 O
0 T T T T
19.9 20.3 20.9 21.3 21.9

* BRI DA 190/0, SRS Y DHEE SHFE HAY

ot U HyFoEER0|

@ o Byt
120,000
80,000 -
40,000 -
0 T T T T
19.9 20.3 20.9 21.3 21.9
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