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Analysis of the Crucial Factors for the Approval of Autonomous
Vehicles on Freeway in Taiwan

Yu-Ting Huang

Chien-Hung Wei

Department of Transportation and Communication Management Science, College
of management

SUMMARY

In recent years, many countries have invested a lot of resources in research on
autonomous vehicles technology based on various goals. Our government is also
committed to promoting smart and innovative transportation services, hoping to
solve traffic problems. As of June 2022, 10 experimental programs have been
passed in Taiwan. However, compared with other countries that have approved
AVs for testing or driving on general roads and high-speed roads, our country still
lacks experiments on high-speed roads. But when the vehicle is driving at high
speed, the stability of the vehicle is a tough test. And With the commercialization
of AVs, itis difficult to avoid the need for driving on freeways. Therefore, in order
to reduce the obstacles and negative impacts of promoting AVs on freeway in
Taiwan, the purpose of this study is to explore the crucial factors for the approval
of commercialized AVs on freeway in Taiwan, and to understand the priorities of
various stakeholders.

After reviewing many relevant materials and literatures, this study divides the
possible challenges faced by the AVs into four criteria, and find out the alternatives
as strategies to promote the development in all critetia. Then, through the
questionnaire survey and AHP analysis, it is concluded that experts believe that
whether it is to approve “Level 3 and 4” or “Level 5” AVs to drive on freeway, the
most important thing is “ensuring the safety of AV technology”, and the others in
order are “implementation of digital infrastructure”, “enhancing the information
security resilience of V2X” and “increasing public acceptance”. However, the
weights of the comprehensive criteria in each planning phase and the matters that
experts in each field value are not the same. Therefore, the final result of this study
Is expected to serve as a strategic reference for the government to promote the
development of AVS on freeway in the future, as well as the trend of technology
research and development in the industry during the test period.

Keywords: Autonomous vehicles, Freeway, Technology management, Analytic
Hierarchy Process




INTRODUCTION

Taiwan has successively introduced foreign autonomous buses and conducted
autonomous vehicles experiments in closed areas since 2017. Subsequently, in
response to the rising trend of unmanned vehicle technology in the world, and to
encourage domestic industries to invest in the research and application of related
technologies, the Executive Yuan promulgated “unmanned vehicle technology
innovation experimental regulations” to release drones and autonomous vehicles
from various traffic restrictions during their testing in December 2018. It can be found
that the experimental road types in Taiwan already include suburban roads and urban
streets in the current autonomous vehicle experimentation programs. However,
compared with other countries that have approved AVs for testing or driving on public

roads, our country still lacks experiments on high-speed roads.

Therefore, in order to enhance the comprehensiveness of the development of
autonomous vehicles in Taiwan, and reduce the obstacles and negative impact when
the government implements autonomous vehicles on freeway. The purpose of this
study is to explore the crucial elements and their priorities for “Taiwan orderly
approve commercialized autonomous vehicles from level 3 to level 5 to drive on

freeway”.

MATERIALS AND MATHODS

This study uses the Analytic Hierarchy Process (AHP) proposed by Saaty in 1971.
This method simplifies complex evaluation problems into a systematic hierarchical
structure, so that decision-makers can make decisions more effectively and
comprehensively. First, through literature analysis or brainstorming, a research
hierarchy is established as shown in Figure 1. In order to distinguish the differences
in survey results that may be caused by the characteristics of different autonomous
level systems, the questionnaire is divided into two sections, “level three, four” and
“level five”, depending on whether the autonomous system requires human driving

intervention. The survey's respondents, who represented enterprises, government,



academia, and research institutes, chose three experts from each field. And then, on

the basis of the survey findings, the consistency ratio and weights are then completed.

Target Criteria Alternative

—[ Al. Improve the integrity of vehicle peripheral data collection

A2. Reduce the latency of perceptual fusion systems

| A Ensuring the safety of AV technology A3. Improve the accuracy of the map positioning system

A4. Improve the quality of decision-making control system

| AS5. Design a real-time and effective backup mechanism

—| B1. Strengthen the information security protection measures

Taiwan orderly B. Enhancing the information security

approve resilience of V2X ‘l—i B2. Comply with International Vehicle Cyber Security Standards
commercialized
AVs from level 3 | | —l B3. Keep personal data safe
to level 5 to

—{ C. Implementation of digital infrastructure

C2. Build dedicated lanes for autonomous vehicles

C3. Build a remote road condition information warning system

—| C4. Improve and digitize road facilities

—[ D1. Raise public awareness of autonomous technology
|

D3. Strengthening emergency response measures for AV accidents

D2. Formulate regulations for the use of AV technology
“— D. Increasing public acceptance

I
|
|
|
|
|
I
!
drive on freeway 4{ C1. Build an efficient communication network |
|
|
|
|
|
|
I

—' D4. Improve the attribution of legal responsibility for AVs

Figure 1. Research Structure

RESULTS AND DISCUSSION

As planned, 12 valid questionnaires were used in this study. Table 1 displays the
consistency test findings for these 12 questionnaires. And the results of the
questionnaires analysis are shown in Figures 2 to 4. As demonstrated in Figure 2, the
experts feel that “A. ensuring the safety of AV technology” is the most important
factor, and that it takes precedence over other factors in determining whether Taiwan
will permit "level 3, 4" or "level 5" autonomous vehicles to drive on freeway in the
future. The findings of the inquiry into the crucial factors of allowing level 3 and level
4 autonomous vehicles on freeway are shown in Figure 3. As seen in the graphic, the
experts consider “create secure autonomous technologies” to be the primary matter
at this point. Figure 4 displays the findings of the inquiry into the crucial factors of

allowing level 5 autonomous vehicles on freeway. From this figure, it can be seen



that the experts believe that building a communication network, strengthening data
transmission and increasing information security protection will be the important

matters for the development of level 5 autonomous vehicles.

Table 1. Consistency test results

Part1 Part2

CR CRH CR CRH
Target | A B C D © | Target | A B C D -

Expert1l | 0.03 | 0.00 | 0.00 | 0.00 | 0.06 0.02 0.06 | 0.00 | 0.00 [ 0.00 | 0.01 0.03
Expert2 | 0.05 | 0.09 | 0.01 | 0.07 | 0.04 0.06 0.05 | 0.09 | 0.01 0.07 | 0.04 0.06

Expert 3 0.03 0.09 | 0.06 | 0.09 | 0.04 0.06 0.04 0.06 0.06 0.07 0.06 0.05

Expert4 | 0.06 | 0.03 0.07 | 0.09 | 0.05 0.05 0.04 0.09 0.03 0.06 0.09 0.06

ExpertS | 0.10 | 0.09 | 0.03 0.08 0.04 0.09 0.03 0.03 0.03 0.09 0.08 0.04

Expert6 | 0.01 0.03 0.00 | 0.00 | 0.02 0.02 0.09 0.09 0.06 0.06 0.09 0.08

Expert7 | 0.08 0.08 0.07 | 0.06 | 0.07 0.08 0.03 0.10 0.07 0.07 0.07 0.06

Expert8 | 0.04 | 0.05 0.00 | 0.05 0.10 0.05 0.00 0.05 0.00 0.02 0.10 0.02

Expert9 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Expert 10 | 0.04 0.7 0.04 | 0.04 | 0.07 0.05 0.04 0.07 0.04 0.04 0.04 0.05

Expert 11 | 0.02 0.04 | 0.00 | 0.05 0.04 0.03 0.04 0.04 0.03 0.01 0.04 0.03

Expert 12 | 0.06 | 0.05 0.06 | 0.04 | 0.07 0.05 0.06 0.05 0.06 0.10 0.06 0.06

——Ievel3 -4 m—Level 5
1.0
0.9
0.8
07 0.599
= 0.6
D05
0.519
= g;‘ 0232
' 0.165
0.2 0.088
0.1 —
0.179
0.0 0.133 0.084
A C B D
CRITERIA

Figure 2. Line chart of the weights of the four criteria
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Figure 3. Line chart of the weights of the alternatives (Level 3 and Level 4)
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Figure 4. Line chart of the weights of the alternatives (Level 5)

CONCLUSION

The following conclusions may be drawn by examining the research findings: (1)

Experts feel that maintaining the safety of autonomous vehicles technology is the

vi



most crucial factor, regardless of which level of autonomous vehicles are permitted
to operate on freeway. (2) According to the experts, system development, data
collecting, facility building, and public awareness may be given priority at this point
in the project to advance the development of autonomous vehicles. Data transmission,
communication networks building, information security, and legal drafting can all be
taken into consideration as autonomous vehicles technology develops over time. (3)
The industry's decision-making outcomes in comparison to those of other institutions
show the most glaring discrepancies. For instance, they placed emphasis on “ensuring
the safety of AV technology” and “implementation of digital infrastructure” at the
bottom, while placed emphasis on “enhancing the information security resilience of

V2X” and “increasing public acceptance” at the top.

Therefore, based on the above results, this study makes the following
recommendations: (1) The primary goal is to increase the sensor's accuracy,
supported by a decrease in production costs, in order to increase the industry's
international competitiveness in Taiwan. (2) Cultivate the professional talents of my
country's information and communication to ensure the future labor supply. (3)
Reduce the differences of opinion between industries and the government to promote

the development of autonomous vehicles in Taiwan.
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2.1 p #F 3 2 4% (Autonomous Vehicle, AV)

EAERSD fRePE A AR - L E kA ( The Atlantic, 2016 ) » & % ¥ %
X1 EIHEER > Ao LR Y Biep & F ® 2 §m (Hussain and

Zeadally,2019)- m 37= L #enfl g B> { R @ p EHMFP AT B p R ER
BRE A DA g AL > ¥ &ﬁr}&ﬂﬁ;ﬂ;‘f:& g otz 211 844 B ER

AMEFREDNE TRFEH BRI RS 5D N FRe 212 & o
2.1.1 p # % % % s (Autonomous Drive System, ADS )

é@%,”&éﬁaﬁ;ﬁ@ﬁ;\ B BBk B R R E AP T 1T kR g
PR AR EEREG A PRER IALIEd B B gy
S\

(M mE % 8 §mF7 7 P3¢ < > 2020a)

x
SHEE | rEEHA% | 4mES

[
[
[ﬁ%éﬁ%% =
s

Kim o RESE (2019)
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PEEEESEND LR E > R rERD fp% i 360 & kB
TEHENGHOERTN P LR SRR FL R HL TR E
SRR EIF o ARPIBELIETHRLS LS EN AT E S kE
B2 nBy e drdk 221977 o 7
PR R AR SRR BT RRBEER KB R RS BT R
NIRRT EBEFREY hEE I AR FE I kB2 p R D

syl 4 (AN E TR 0 2017 ) o

*2-1 R E B E R

R RE 2k # 8l
. PRI G ERE g
ERATE |, | &mgzi i R PoREFEZ G HEH B o
R 2] %
e MBIERE D HE B[ L2458 T2 EBEFG
;
- HERESHE 5o B
BRTER(RE)P I | B Gl i = 2 o 4
PHRRERE | TR R EERIFEORR | FART XA E PR E
T PR

TR KR B @42 (2019)

A

PRI ARNGFHAETEREHREF FEGELD R SN LY B a2
PEDRLGTRADFEAERY cn G P LG S Wi
FRABEFFY AR AR FHAT LA LERIFF Lo
I R R R 8 S AT E 3 TE (HaR R 2020) ¢
R AR T R A ?iiﬁ%’ﬁ%dﬁﬁﬁﬁﬁﬁmw“am%
RS EK

B> kg B ARG H R R o R B FE SR



PRAGEI EAIIRERIFERFPD ERTEEE SRS (MEZE LD
FRFT g RIRE Y w0 20200) 0 FPh G B B B @ Gm A E o e AR
0k Bl P o T R EEE A AR T Bl fﬁ(Slmultaneous Localization
and Mapping, SLAM) # E > # thd @@ Blag o f1* kd - JEmPBE
ERZE  AHFHIBPREYFTREFLEIEN > 22 H R B £
P R R N E AR F AN REP RS ABZ S BlY il
PLECS R R BRI T R T S hdk K (A BE A B RET R R

> 2019 BH: R % > 2020) -

SLAM3k B «—— “BEZH
—_ \—+—/ —> HEw
———— | —» b
HEEFS > BEHKE

\ v A o

A 4

BA % — ]
—>

Y

QIR frEHE A A% 0 ih

TR KR TG B A B geE L Rl o (2019)

Bl 2-2 I o T2 3 BlaE R Bk A ]

L4

;M

R dl A A p B K5 mRenp 2 B0 ARRIIE TR s f A
BHAREC AR BN RBEEY BTG AT AR e B ARy ¥
TR BRI o Ry £ TS B R h S R S T e B R i (f

H L BEF > 2021) -
pE D A Al AR R R B QB P R Asdg ~ A E il
FEEHT o B R e

RUBBEPR ORI LN L ROFERD R N B R TR



@

4 ehg fBle o 4o Padenetal. (2016) & B p B & afi5 ki > &4

=
s

BOHRA R I RDERT - X 22 LK 40 2 5 Hubmann
etal. (2018) RIA_3%3 B ¥ > 5§ & A7 LA ERAE L BR TR

ot SBEA AR fop AR BB L TR RN B F kA
B R i 4 a8 B R0 5 e 4 (2021) AT g o RIELL B dmAL & 2
WP ORFRES P& RN TR REERES 0 (7RI LF TR

1f K R 3

212 hHERD A B

PHREg R A PEPRAITIHRE M B ERI (S K2
T EZEFRP T B2 TRE W Z BETR L TR
B THIE R EAR RG] 2 T D BRI IS p R T2 T

ﬂis?]l 2o W% 2 §m1 A2FF 2 € (International Society of Automotive Engineers, SAE
International ) % p & & = B 2473 48 T 2 4ok endidy T B 4R Bk
By ARG EEREAOLE | A AEERS D §m AR T

MR B ARRLIA L 0D 5 H 2 Bu2 R EAeT A B N drd 221 9 o

Level 0 : d & % A > 424k i o

Level 1: x3iv W4 BERE(T > o &8 dird] o Hapkind ¥Ry -

Level 2: i v et EREPFEFT > 2 2 8 gird] > BN RD FREH -

Level3:d XM FERBZBEHET I > 7 § B I4F R 5 Sude Dk (T2 478
oS FEE

Level 41 Joxiit == 2 AR ®F T > F g RAEPF S ERAXA L
FRCRCRNVE WL R

Level 5: e fFim™ %+ il S A - S



222 pE BRI s B

#HEh BB & 4 B8 ER LR
0 1 9 3 4 5
. | owmy | mae | BE w2
Famie | MEES | Lot | agn | amie | a@i
P .
Rk | AB | O e | s | am | A4
FERS ##
égﬁﬁ AR | Am | AR | Rm | A% | A%
R
BREER | Al A #$E A% A8 % % A&
1275 X 3%
s £ -
%gﬁﬁ G | | Bme | B | WeBR | mE B
a9 % ﬁ;‘;fﬁﬁz #1445 o
d g | M| Rt | patit | e | TEPR s e
T |REEE LA BES A REAT o T
s HE | R ICAT | R AR E%%&,ﬁq%ﬁ;ﬁ#Tﬁ
o e 57 Ry | PR

FH kR : BT SAE (2021a) - SAE (2021b)
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22 R B ER2 w5 B {3

FURBIORBLE D A Lt BRAFFERL L A AT 5
BHE R ER A APF R Qe et EET AR AR R
FRR hE 2o d for FH S 6 £ ¥ g4 (Brar and Caulfield,
2017)c k@ PP A 5 0k oAb g X RER* pF ok 2P DEFFEY D
B2 FI PR AED S 2 M2 FELAPED > PE e H S PR o
HOAFT G MR M 221 40222 H HERm F R E D v E R 10

223 &40 224 F R w ER RPN P B enp BB E A e
221 $ B p & FE R D /2L E

RBRF RPN FAFEp HRERD IRiRELe Fcf 8% 2
WAL R E R T R S8 B RELE Y A ﬁ#%J%rE’j

B WP 4o

|
’
"-‘L—k

SEUE IS L

L e AR ( World Health Organization, WHO ) 2018 # 1 I > zfif gt %
>4 n4R 2 (Global status reportonroad safety ) | ¥ &1 » 22 F* £ F| ¥
G A BB i 185 F A 0 £ A BP9 5000 § A fE WE E G QB
3FAFIREF a7~ o NHTSA(2016) 47 7 94% % s 5 A 5 2 4% &
B 4 RO QE TR E e RERALT 255 AP gL GHIL
AL o @t Petrovicetal. (2020) A3 P dp i p B &kt w0 B &2
B2 IEFAERBZ AR > T R AFEEREF JLLRRDE S
Fagnant and Kockelman (2015) R # 77 & §mp & it 0% &@ B ﬁ W 9 PRE

MABAL A S m ERALE AT F i TROVAAE X ADE S > Fpt 43F



PRI B RBPR G R AU FRF L i k2 - 0 F
$p ERPEERER AP Y (BMVIL2015; 3 R FHE T Xy h7—7
At 4 faigEiez A 3% 2018 5 NHTSA, 2017) «

REEFEA AT E RERE T EIRIEE A EH A 0 FRF h il e S
S EREHERaR 4 (Changetal.. 2017 ) > & H &7 kenf o 28> 7 5@

%%&ﬁﬁﬁﬁ@ﬁﬁsﬁﬁ%ﬁﬁﬂﬁﬁﬁnﬁ%%#ﬁ@%ﬁ&%Jﬁﬁ’

2003)c- @ T # = F MK

'

FERFEFEEFLEFFEHTEAYES A R F (Weisbrod et al,
\_)L :\:} 5 mﬁﬁh S EI g a§ o4 "’t’ B Eq.- ]b;}i,ﬁirmxa‘.ﬂj » ¥R
BEd PR % R TEEERFEEN kRS oA R

2
f
] m_g z qL ;Iz,_i B4R 2 ﬁg%ﬁ B e i peE o Em —2.: s F] % i fEFR

T\J

kenf m §2 3 (Bose and loannou, 2003 ; Hoogendoorn et al., 2014 ; Fagnant and

Kockelman, 2015 ; Wang et al., 2017 ) -
ERNAEE 3 B el Rl
Wb BdmA A FRF o ARARRY RER T § %P R ARk
B R (2022) chER AT BB dRERT 54 T RIETA B F
AFGEY (ot - F R FF P F R LFR) ok RERP (e
ROFHORZ o ) NI P s s AP R E RS WS
2 &%*"?Kg =&+ g5 T (Zhuetal, 2022 ; Soleimani et al., 2022) » F]}t 2F
PR Te PR ER S AEL
KFE P AFBL A Kehx £ 7§

fé”#gﬁ;ftaiaﬁ—\“? @ijfg_)% = 4 _;;_—’—k,

Ao R ITBEETR K HATES L G4

sl

kg 5 TR ALM LT B R B AR LA R KD 6 ok T

S g dfd pRETEA R B gRA g KD T AR iy R

wid I - TR G F S ecd (Rafael etal., 2020 ; Silvaetal., 2022) -
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S R I RN g 4 R SR A T e 2
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TG RE LR BRI ERERE RIS REAEL ISR

(

b
i
In’g

2R P FRE oA FEPREEEpE Ahi R FIEEG BT 2R
PN A SRR RSP iR #0204 Level 4~ Level 5 @ B p F Haweng B AT
BEID SRS R F> T NS FHEMTRAY R 3 LA
RAL o 4ep A 2018 EFF P BERFIREFES Y 0 PR R R

BERBIFE DR AR A R R X 2R DS
¥k e %¥@¢m@’v%”%ﬁg%ﬁﬁmﬁ,@?%ﬁﬂgﬁiwaﬁ
LR R E Ak A 4 AT ER LR LR P LpE A
£ ROREE T2 B 0 4o 2016 £ (7R E R E D RFE [ OTTO §
K+2 (F¥2:552016);2019 £ 4 T T 1 ¥ | i 72 T-Pod &
A iﬁé}w (Insideevs,2019); % 2021 # 2 W@ B2 W E g p § h & 7

& — 4gig & (Florida Governor, 2019) %
222 F B p fr’v.’g,ﬁﬁ iﬁaiﬂ-m

W B EPHEEN R RERBTG FRREDOR 0 R R R
PARS B chle s p B2 A g 2 b2 FE TR G R R LA E S
TR LR HPREFERAET L 5 BRI RHAE 7 & iz A
BUAHB G L FAE 2EFRERA DB E R KT E P T
- PR RAE T B

Electronics Engineering Times (2020) 45 1 B p B & cnM &R LA p K
gREA T REARERDN A AT R A T R REHRE B

EREp @A HESRN S F2F N > Ra FRER L AL4 A
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2R o n R EERNEREFE APV EREBRR AT TS
g2 %] (Chapman and Underwood, 1998 ; McCartt et al., 2009 ; Antinetal., 2017 ) -
PEE2ZFRBERFRERIRF  BHET 2T AR E e
P ED ¥ Fg R RN FREERE 2 TR F s R W F >
PF o RA B A BPR A B HEAOSRR LT A g R
TR oA TS EF M A R D T EE @ 4o 2018 E - dmEad p R kA
R R BRADEPN Y BAEPRET AR FERO B (P LA

2021) 5 & > a1 7R (Arizona) # 24 0 FACF R PR kA R

R F R Gd BEALFR FEmF L RTS Uber chp 2 E R L E
2T A AR T AR B 2 74 (Weird> 2019 )e B2 2R 5 384 04 305 o
Fp B Al g ntil Tt bt SRAGERTFP Agmd FROTE

EF R e B AR TRFELRFIOT S L dem D R L e

if@_ﬁ:,fu*ﬁi » BB ga@tﬁ H‘S"é\+ig BirEod & iRz - o

SR AT AR 2
é_iry;}-%_',@:_,_ mE] i ,l« j\q';g:.gu ’ "f 7@ iﬁiﬂ\f/m_@\ﬁg%ﬁﬂiﬁ’ E‘S’? S

ERAERBERE LA ER AR RE 2R B2 P P o
L AR AT BA 0 RFLERR S LR € P
ER R FINEEFA R i) > R B ERP T A AR R
&R A Lenp )k SR Besg § ik i 2 F s (Elliootetal, 2019) - wed i ¥
DR FR B mED HE (V2V) &3 HAMK S (V20) S kv

?«

a\

22

B R Bk EREz L > & Willkeetal. (2009) # % ¢ g o
FEREIWERY R TR 73 H 7% 0% 22 25 - Manivasakan et

al. (2021) s g ¢ Mg * S B R D R AHERDRFER AL G P

B FAMARER GRE QAR B AnBE s o
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Somd s gD A KSR SPRL - o

E ?“F‘E—? ifpi%f T’H_;EFFB%E

-

;’ftférffi’é’-’* Vg B ‘F%,ﬁ“ ,%‘%gﬁﬁg\?ﬁu%j\iim?ﬁi)@%&g%

3%
7

=t
+L

G B BH e e B 2E ﬁT’?E—ﬁﬁ*mvH&m? B PR T
d BRSNS H ARSI SR AR peRApE O B KE o @E S W
B ek S Mk (g 4 >2021) o @ B p B B AR 2 ¥ AR 2
Bl 2R OR R B LR R X § 2
FHEFTENL P FEMELRIT > WEI 57 BB A T Ra o
JRFTHERETEER T FRL O HR Y F REIA L T FARSDEY 5 2
FHRAF TG RAENAEARF PN EREAET KA B E D 2o s (Al
2020 ; Hussain and Zeadally, 2019 ) » F]3* 5 ®F & & ~ F s &)° B A "B 0
EE > TALX 2R P LA > 3 5 A KT F AR TR -
s R BEXREALRS

FEEFOREIGREAE AT RA 2 B AF T 2L i g
ﬁ%Wﬁ&ﬁi*4ﬁ%53ﬁﬁﬁﬁ’fﬁ§ﬁiﬁﬁ@%@%ﬁﬁﬁ+m
RPN TRAES LB X B p gf ol f By AV

7
BRAGIALIH R PR EFADYL A NHRD GG

&t

(Tanetal., 2022 ; Janatabadi and Ermagun, 2022 ) - # Santosetal. (2022)
v‘a‘%:’: FoRpR fEF R S Faeogp B 2 faotazigypp e
PRFAAFVELZ DR - afUp S G L %7 g0 2 RHH 2 s
B A&RPATE R B RS s gy s B ard 2 b o
L EREFH B > DR Hp FHENE 2B RRE L LTI TR
e1— & (Noyetal., 2018 ; Hohenberger etal., 2016 ; Santosetal., 2022) - @ F] B
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ﬁ@“%j f?#\ ? ﬁi’ﬁf{ E‘mJﬁ» LE‘ IRIPEE K FE B’-FM i :}i,{h‘m—k\ i” ("f‘

%02019) sp FHAFMFEEE = 52 5% £ 8 3 2 o7 L1

-
T

FEEENES S ERRET TP B SR = F A

PR Rl ARPRAER T M T EARE FE B NIE R

AR B RB R i B A AR R F R iR 1 IR 4 SR~
Big* 2 ART 2ehotedemBARHp FI N ERAKF AR

AP RER  LLRARE AERFFLY e o
223 F%f 8K R 3 iR5 B AR

KPMG (Klynveld Peat Marwick Goerdeler ) **+ 2020 & % # chp & & % ;T 2
® i B384 (Autonomous Vehicles Readiness Index, AVRI) # > &-43 30 B B e
HpBoHEr 2 R REFTRER L TR E 2R FLHILIRT AAH

Bfe2RBL RS Boow 0 2T L ReDEp B2 g BIF8 A KPR
ARG RGP LT 20 LR RENE B v TALE 4o 2-3 99T o

> KPMG edf &£ ¢ 7 g R R A Wap B2 F R RARY &3
HREZBHFRRE DFE S v o dofTée v B ROz A FE Lﬁ,# PBEY
BB P ARPHAREFL A > d AFt{2 2R »fE A7 2 X FX VTR

EX R RN ST DS IR  E L

A
o
=

o MR R an®
s B LT R b A AHER
e LI R
fe EHAIFS
BAFEE ARG w AT AT R Ree N E B MR (e Ime s F R T

th‘}j{i%ﬁ?ﬁﬁ;ﬁrwﬂ' lfgﬁmlﬁ Wﬁ;ﬁ’lﬁ

‘?“

By
¢ B g ¥ - ?l—"f‘lli K} ; 1 g 3!];!,’,%]]\ '_?]”ﬁ 84 ﬁ:!,&l;’f"E] i;}i

T
FTREAPMAD »x Flptdge 4353 3 Ha R 4
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223 H20 FRTLAEIE <5 e B RE L8 A K

oy FCRZ R | PLHEE LT AR W FERIR
pr | s |2z | sl 2o sl | 2 | Ak
1| #4est | 1 |6084| 11 |4230| 5 |3379| 1 | 4873
2| FW 3 [5576| 10 |4403| 1 |4221| 7 | 4034
3|  me 10 |5161| 5 [5209| 3 |3495| 5 | 4078
4| 1R 6 |5461| 2 |568L| 9 |2878| 6 | 4.069
5| % 4 |5521| 8 |4475| 11 |2738| 2 | 4718
6| e 15 4834 6 |4946| 8 |3.023| 3 | 4377
7| ik 16 |4777| 7 |483%2| 2 |3525| 10 | 3597
8 : f"fg 8 |5278| 22 [2864| 4 [343L| 4 |4271
o| ¥® 2 |5626| 9 |4456| 16 |2442| 12 | 3515
10| =3 12 |4931| 15 [3896| 10 |2823| 8 | 3927
1| A 18 | 4496 | 3 |4258| 6 |3233| 18 | 2.678
12| 4k 9 |[5242| 13 |4114| 13 |2580| 13 | 3457
13| 4 13 |4920| 14 |3946| 14 |2558| 15 | 3.396
14| A 7 |5301| 4 |5250| 19 |2192| 21 | 2581
15| 17 |4683| 17 [3248| 12 |2735| 9 | 3.670
16| mé¢# | 19 |4097| 1 |5722| 25 |1712| 11 | 3553
17| =d@ | 5 |5509| 19 |3155| 20 |2121| 14 | 3.420
18| ®¥ 4l | 11 |4952| 16 |3527| 7 |3.005| 24 | 2.463
19| #®H 14 |4854| 12 |4127| 17 |238L| 19 | 2.622
20 | 21 |3944| 20 |2913| 22 |1.884| 16 | 3.364
T %R A KPMG (2020)
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PREEFEFREBAD RI-PRHEE IR R EPB PSS R P
2HE A REEHRBHNP A S 5 0 Alphabet 0+ 2 2 Waymo ~ Uber

Apple~Mobileye # F 3 = & » 7= & 4 1 4E B Mercedes-Benz ~Volkswagen~BMW:;
% B General Motors ~ Zoox ~ Ford ~ FCA ~ Tesla; p 4 Nissan ~ TOYOTA ; i B
Hyundai ; 5% Volvo ; ;# ® Renault SA 40 2378 * iy (B4 el g
M > 2018)c Flt AT T KA E R TP K B FE m#ﬁﬁeﬁ?}f 7o & KPMG
FE2 PR r TR FO FENSBRE AL ORREO ) TEERP o7
- 3R
=3 % W a 49 (State of Michigan) 4 = 8¢k 352 (Detroit) 2 >+
FhAnTd 19w R BERSFERBSF 2P AT 4 F A T
(OICA, 2021 ) > @ = % B4 fl4g £ & V' (State of California) #* =4 % &
(Silicon Valley) > Bl % & + - &5 o @ enB B+ o Flot £ Wrcfrp 2016 &
AT SR p E AR s M F R R B A R BARS S 4
2RSS SEN
% W 2 i #% (U.S. Department of transportation, DOT ) »+ 2016 + 9 * 20 p
AE RIS - BAE D gxg\ﬂfﬂa (ozn p # K % 5ol ) (Federal Automated
Vehicles Policy) » #1238 & p & K % & #& (Highly Automated Vehicles, HAVs )

% RN 0 BT R R INAE S R ATE R R i Y o KR F

T

LA AU T EIBRED oA LXK R ,gi"r’??é,ifi‘g'&%i% #*
BRI AR NI X 2R R F (drdk 2-4) 0 1 iF L 2 Vg g
451 22017 £ QP sp# s Tp g m k20 % 2fFF (Automated Driving
Systems: A Vision for Safety 2.0, AV2.0) ; 1 B~i% (Eg2Rp o F Ryt ) Hp 3

AR GRDEFARFP R AR BE  RRER S Y g 12 254
MR T L 2ERFEZ (40 2-4)-
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24 mzmp e R (AV10) &% 2% 8% (AV20) v in

X rRIE AV10 | AV20
1 | % %= >(System Safety)
2 | 3 i * 4~ Fl(Operational Design Domain, ODD) VvV \Y
3 pEfrE 2 i 22 £ i (Object and Event v v
Detection and Response, OEDR)
4 | i3 4 4] (Fallback) Vv Vv
5 | %&# > 2 (Validation Methods) V \Y/
6 | *# <3 4 % (Human Machine Interface, HMI) \ \%
7 | 7@ %% >(Vehicle Cybersecurity) \Y/ \Y/
8 | @41+ st (Crashworthiness) Vv Vv
9 | AL {8 4 3R (Post-Crash ADS Behavior) \% \%
10 | #icdy & 4x(Data Recording) \Y/ \Y/
1 i .?_]z ¥ 5 ¥2 312 2" (Consumer Education and v v
Training)
12 | ¥ Friz “.(Federal, State, and Local Laws) \Y \
13 | *& 4~ (Privacy) \Y
14 | 2 22357 (Registration and Certification) \
15 | i 4% ¥ ¥7(Ethical Considerationsy) \Y/

FH kR ¢ A NHTSA (2016) ~ NHTSA (2017)

2018 & 10 * > # T # & v 2 ﬁ@ﬁ%fﬁ% kip & E & D 4w 3.0(Preparing
for the Future of Transportation: Automated Vehicles 3.0, AV3.0) ;> # 12 AV2.0 3
A e HRr Vo e T T R AR R Y I
B2 ?ﬁﬁ# ﬂ?@ﬂ47W%ai’%&ﬁﬁﬁ€@ﬁiiiiﬁ*

FERZ A FmE o g dias X R F@4c£ 2-5 (NHTSA, 2018 ) - 2020
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B0 FRRARLAREE I R RBE R LS G AN 2 Y
FrEEFOTRT RN T ERERAE P & E R D R
B % & & % 4.0 (Ensuring American Leadership in Automated Vehicle
Technologies: Automated Vehicles 4.0, AV 4.0) ;> # % £+ AV 3.0 #74& J1 eh-L &

P (4o 25) 7 ® A 5= sz uqlz o

%25 =+ hpl (AV3.0) &2+ % p & (AV4.0)

AV 3.0 AV 4.0
1 ZRE AN
1 2R . ey
RARALAREGRT |, | gn e rmsrs
(Protect Users and
2| 4t Communities) 3| AREHRE RS
4 BB MR R AL
3 P <
FRARAE 5 HeAFE TP I
1% 3 35 3k & -
- ( Promote Efficient 6 | FEAERBIBRAEN
4 Mis — Rt Markets )
% EMIRARAE
S| BURERFIEE) 18 8 1% 1 B R AR — B
BAL TAE A o1
( Facilitate Coordinated | 9 BE AR R R 98 2 — B
6 LA EffOI’tS) -
bR¥ A 10 R LW §

F 4L % & : NHTSA (2018) ~ NHTSA (2020)

2021 & 1 * - WA AmFEAD p &K R IT D &L -4 (Automated Vehicles
ComprehensivePlan) | 2 i 5 AV 4.0 ez i 22555 » Har % > gL~ Bag s
Friche BN AT A AL Y UFRpFEFELY EAEERFE D
BHEMAEALE S > AP FP FP ERBEPHER LIFE = AP
B AR RERBLTEFTREP L T EFRBERAT 2 LT LA BER

SERF S LD R E R 7 BB 23 4T
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 REHASHEATAENAL (b2 EN44% BEERRANRIL

% HRIE
HERM sided Lok
G Fiid 4o

HATIREE B
MRt &

FH AR TR ES S B LA R KPP o (2021) ~ NHTSA (2021)

i
B 23 £Rf 0 RS AEEpILA Ruk 70
.3%—?@5:@?32)?1—2&;201633_ 2021 e Forg A ni B p o fadaci o7 L
i@ﬁﬁa&%wméﬁﬁé%&ﬁ%@%iﬁﬁ@&,ﬁﬁ%ﬁ@é@%%
FFEHIHA R FRUG] > frse AP M p B HATA L EEBINRE R &
FE > U HhBpF I AP ECEFNRA - LARPEIFHE DT F

Rciv s b g RIR 2 £ 2Pl R AP IR & o o g

E AR BB RHpPEENCRERFRAPACEFLBRLAR o
2. p *

PARNHIIARAEF 2N SR S KRB {# R
AxE A AH BB REEIE TN frRFR A E 4 % p ik (SIP,
2018)> > 2014 & = = A éé?awé gt deiie 4 B ¢ (Automated Driving for
Universal Service, SIP-adus ) 142> p A chp B & 3 B o & p *scfrgd & (F
X ITS ﬁ_ﬁ‘of@ 2016) P &3 > p A#3Y 2020 & A B i SR 2 LA R B
Pl RERDBEEIRGE (BAFFE LRy M7 — 7 AL BB AR

2016)° & (F % ITS RO R 2017) @ RIP /dp 7 P AFCRRIIE S B ®
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BEE PR B 2-4 0t (B ARNIFERZ Ry P 7 — 744 il AP0

2017) -
IIIg?}zlﬂzlIIIEPIZQII%FIIIIII?P??E{FIHQ%IIIIII?9??%?}%..IIIIIIIIIIIIIIIIIII
<ERAE> . —
T mELemwL U A mERSEEXE —
2 ATA (RFR) W
- J%Qﬂﬂ?“’ SEEHOMIR
------------ ) | oaesomn
r;a»;@é %m - ALK EXRENOML
"""" BEETO || BEEBToaE
..... E BEhE <L2> SEEETORS
________ REM/ Oy EHE <L3> amtiot B §hEeE <L4> \ )

<Ry —ER> AT OS] AL
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o A 0.333 0.558 0.607 0.657 0.559 0.584 0.652 0.571 0.409 0.565 0.522 0.657
#RIAL | 0.235 0.151 0.226 0.127 0.107 0.504 0.505 0.365 0.290 0.117 0.267 0.513
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#RA3 | 0.044 0.042 0.129 0.241 0.032 0.102 0.029 0.094 0.032 0.043 0.079 0.129
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#RAS | 0.252 0.068 0.030 0.060 0.280 0.046 0.072 0.329 0.097 0.075 0.112 0.033
o B 0.060 0.113 0.049 0.094 0.264 0.093 0.216 0.081 0.409 0.118 0.200 0.094
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#RCL | 0.136 0.129 0.092 0.647 0.114 0.545 0.657 0.049 0.563 0.565 0.139 0.565
#RC2 | 0.045 0.248 0.574 0.059 0.039 0.069 0.094 0.094 0.063 0.055 0.525 0.118
#RC3 | 0.409 0.074 0.052 0.051 0.253 0.193 0.203 0.406 0.188 0.118 0.056 0.262
#RC4 | 0.409 0.549 0.282 0.243 0.594 0.193 0.046 0.451 0.188 0.262 0.279 0.055
H#o D 0.333 0.050 0.101 0.203 0.037 0.084 0.042 0.080 0.045 0.055 0.200 0.046
#p D1 | 0573 0.565 0.055 0.056 0.055 0.249 0.082 0.682 0.125 0.074 0.282 0.175
#p D2 | 0.149 0.118 0.262 0.525 0.118 0.560 0.577 0.145 0.375 0.549 0.425 0.060
#p D3 | 0.088 0.055 0.118 0.139 0.565 0.095 0.039 0.051 0.375 0.129 0.213 0.055
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o o L | o #A Gl il BRHEE | BRIER | BFUEL | FHER
Al 2 fmiE s TR E R KR 0.304 1 0.182 1
A2. 152 B Ao £k b 0.212 3 0.127 3
AFE R p B TS 2 0.599 1 A3 FE B T Rk 0.082 5 0.049 9
LV SR SR T 0.292 2 0.175 2
AL pE P § 2k 3484 0.110 4 0.066 4
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B3.B A FHE" ¥ 23 M 0.127 3 0.017 15
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D2 2 %z B 0.088 4
D3.4csp i 2 ¥ & s 0.151 4 0.013 16
DA% p 2tk 0.295 2 0.026 12
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M ARE FFEERESAAHELL (5-3%4)

o B EE | o 25 G A BRfEE | BREE | FHEL | FHEERE
AlL? Rl FTREE D2 R 0.235 2 0.121 3
A2. 152 B Ao £k b 0.387 1 0.199 1
AFEp B S 2 0.515 1 A3 LR T Ak S 0.072 5 0.037 12
A4 R e ] ks 0.216 3 0.111 4
AL T pEE § 3 448 0.091 4 0.047 8
Bl.4c 5 8 F ek SLF & b odK 6 0.220 2 0.016 14
B.ss it & Wi s aF &4 | 0073 4 B2 % # fpik B 2 153 0.698 1 0.051 6
B3.i A FHE* ¥ 24 M 0.082 3 0.006 16
CLB 7 Hr iafiflerid it 0.143 3 0.041 10
Co.pdEmBfmE » B 0.227 2 0.064 5
Cixd e AR et } 0.284 2
C.p B R T &2 & 0.143 3 0.041 10
CA.if Bk e 2 iz it 0.487 1 0.138 2
D1.4% % % 4 p ¥ $aren /s | 0.322 2 0.041 8
D237 % p K e * R 0.202 3 0.026 13
D# 2R sR 0.127 3
D3.4csp i 2 ¥ & s 0.100 4 0.013 15
Daxipk2ititgaih 0.376 1 0.048 7
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FORrH M B PR SR L A (F - mA)

Hw o L | o #A i R BRfEe | BRIEA | FHIEL | FHEA
AlL? Rl FTREE D2 R 0.246 2 0.157 2
A2. 152 B Ao £k b 0.123 3 0.079 3
AFERp B HiEE 2 i 0.640 1 A3H PR T Rk 0.118 4 0.076 4
A4 TR e ]k R 0.394 1 0.252 1
A5 pE® o e 42 18] 0.118 4 0.076 4
Bl.4e5g & Wi i SLF % ik 0.405 2 0.058 7
B.sg it B B f AF L i | 0144 2 B2 % # fpik B 2 153 0.462 1 0.067 6
B3. A FAE* % 24 M 0.132 3 0.019 14
CLB 7 Hr iafiflerid it 0.404 1 0.050 8
Co.pdEmBfmE » B 0.065 4 0.008 16
Cilxgd i AHm Wiz} 0.123 3
C.p Az n T &2 kst 0.167 3 0.021 13
CAf Bk W e d & e i 0.365 2 0.045 9
D1.4% % % A4 p ¥ $earen faznse | 0.115 4 0.011 15
D237 % p K Hiweni * A 0.404 1 0.037 10
D# 2R sR 0.092 4
D3.4csp i 2 ¥ & s 0.245 2 0.023 11
DA% p 2tk 0.237 3 0.022 12
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AL R R SR 4 (- )

Hw o L | o #A i R BRfEe | BRIEA | FHIEL | FHEA
Al 2 fmiE s TR E R KR 0.416 1 0.238 1
A2. 152 B Ao £k b 0.138 4 0.079 8
AFEiFp S 21 0.573 1 A3 LR T Ak S 0.048 5 0.028 16
Ad B R s ] s 0.255 2 0.146 2
A5 T pE 2 g s 42484 0.144 3 0.083 7
Bl.4c 5 8 F ek SLF & b odK 6 0.546 1 0.114 5
B.5s i B B s nF L ir 4t | 0.208 2 B2 % # fpik B 2 153 0.288 2 0.060 11
B3. A FAE* % 24 M 0.166 3 0.035 14
CLB 7 Hr iafiflerid it 0.349 1 0.122 3
Co.pdEmBfmE » B 0.109 4 0.038 13
Cilxgd i AHm Wiz} 0.161 3
C.p Az n T &2 kst 0.335 2 0.117 4
CAf Bk W e d & e i 0.207 3 0.072 9
D1.4% % % 4 p ¥ $taren /Eins | 0.251 2 0.063 10
D2.37 %_f K Hilrenig * R fp 0.411 1 0.103 6
D# 2R sR 0.057 4
D3.4csp i 2 ¥ & s 0.117 4 0.029 15
Daxipk2ititgaih 0.221 3 0.055 12
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FLdis R ERA s fpiige 2 (%-3%4)

o o L | o #A Gl il BRHEE | BRIER | BFUEL | FHER

ALZ jmik % FREE B PR ER 0.294 1 0.179 1
A2. 152 B Ao £k b 0.261 3 0.159 3

AFE R p B TS 2 0.608 1 A3 FE B T Rk 0.091 4 0.055 7
LV SR SR T 0.277 2 0.168 2
AL pE P § 2k 3484 0.076 5 0.046 8
Bl.4e5g & Wi i SLF % ik 0.475 1 0.066

B.5s i B B nF L ir 4t | 0.138 3 B2 % # fpik B 2 153 0.408 2 0.056 6
B3.B A FHE" ¥ 23 M 0.117 0.016 15
CL3B v 7 Mt el 2 4ei 0.450 1 0.076 4
Co.pdEmBfmE » B 0.192 3 0.032 10

CiEgirAdm vty 0.169 2
C.p B R T &2 & 0.156 4 0.026 13
CAf Bk W e d & e i 0.202 2 0.034 9
D1# % % %t p ¥ $iFehn minse | 0.204 3 0.017 14
D2.37 %_f K Hilrenig * R fp 0.326 1 0.027 11

D2 2 %z B 0.084 4
D3.4csp i 2 ¥ & s 0.150 4 0.013 16
DA% p 2tk 0.321 2 0.027 11
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=

EpAEBuE pELE LA EEL (F23m)

% Bl | 232 | ER3 | ER4 | ERS5 | B R6 | BRT | ER8 | ER9 | & RA0| & 7 AL | & 72
o A 0.234 0.558 0.565 0.565 0.528 0.514 0.719 0.545 0.300 0.565 0.213 0.657
#EPLAL | 0.244 0.151 0.458 0.134 0.053 0.222 0.492 0.337 0.231 0.117 0.243 0.513
#RA2 | 0.229 0.284 0.256 0.503 0.113 0.512 0.113 0.054 0.231 0.226 0.243 0.261
#R A3 | 0.038 0.042 0.162 0.070 0.049 0.046 0.028 0.167 0.077 0.043 0.130 0.129
HPlAL | 0.244 0.455 0.083 0.266 0.403 0.145 0.298 0.105 0.231 0.539 0.192 0.063
ERIAS | 0.244 0.068 0.041 0.027 0.382 0.076 0.069 0.337 0.231 0.075 0.192 0.033
o B 0.044 0.113 0.055 0.262 0.210 0.278 0.155 0.193 0.300 0.118 0.282 0.094
#pB1 | 0.231 0.243 0.188 0.659 0.481 0.731 0.785 0.429 0.429 0.258 0.481 0.731
#RIB2 | 0.692 0.669 0.731 0.185 0.405 0.188 0.149 0.429 0.143 0.637 0.114 0.188
#p B3 | 0.077 0.088 0.081 0.156 0.114 0.081 0.066 0.143 0.429 0.105 0.405 0.081
Hm C 0.283 0.279 0.262 0.118 0.210 0.159 0.063 0.193 0.300 0.262 0.425 0.203
#RCL | 0.136 0.129 0.123 0.583 0.625 0.657 0.696 0.535 0.563 0.565 0.291 0.555
#RC2 | 0.045 0.248 0.561 0.042 0.036 0.046 0.118 0.060 0.063 0.055 0.086 0.135
#RC3 | 0.409 0.074 0.037 0.290 0.170 0.203 0.140 0.188 0.188 0.118 0.291 0.275
#RC4 | 0.409 0.549 0.279 0.085 0.170 0.094 0.045 0.217 0.188 0.262 0.333 0.034
H#o D 0.439 0.050 0.118 0.055 0.052 0.050 0.063 0.069 0.100 0.055 0.080 0.046
#p D1 | 0.464 0.565 0.040 0.053 0.045 0.092 0.075 0.174 0.125 0.075 0.213 0.203
#p D2 | 0.072 0.118 0.267 0.549 0.122 0.574 0.596 0.267 0.375 0.570 0.282 0.094
#p D3 | 0.072 0.055 0.127 0.102 0.417 0.282 0.039 0.067 0.375 0.168 0.080 0.046
#p D4 | 0.392 0.262 0.566 0.297 0.417 0.052 0.290 0.493 0.125 0.187 0.425 0.657
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2INE FEME AP HEL L (52 3%4)
Hw o L | e @A e 3R BRfEe | BRIEA | FHIEL | FHEA
Al fmik % TRELEDRER 0.272 1 0.141 1
A2. 1428 B ehd dofk &k 0.263 2 0.136 2
AFEip B HE 212 0.519 1 A3 FE R Tk s 0.083 5 0.043 10
A4 TR e ]k R 0.256 3 0.133 3
Ab. T pE ¥ g ven 245 4] 0.125 4 0.065 6
Bl.4c 5 8 F ek SLF & b odK 6 0.498 1 0.082 5
B.ss it @ mpe kT ir it | 0.165 3 B2 R 2 dm k% 2 1R 0.358 2 0.059 7
B3. A FAE* % 24 M 0.144 3 0.024 14
BT AT ke 2 R 0.478 1 0.111 4
CLpdkmdink ™ d 0.104 4 0.024 13
Cilxgd i AHm Wiz} 0.232 2
C.p B R T &2 & 0.211 2 0.049 8
CAf Bk W e d & e i 0.207 3 0.048 9
D14t % % R p B Hawent mains | 0.158 3 0.013 15
D237 % p K e * R 0.327 2 0.027 12
D# 2R sR 0.084 4
D3.4c5i i B 4 # e & 4 0.144 4 0.012 16
Daxipk2ititgaih 0.372 1 0.031 11
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WA EE FHEEMAE B HELE L (52 048)
Hw o L | e @A e 3R BRHEE | BRIER | BFUEL | FHER
AlL? Rl FTREE D2 R 0.295 1 0.138 2
A2. 152 B R Srpb &k 0.289 2 0.135 3
AFEiFp S 21 0.468 1 A3 FE R Tk s 0.072 5 0.034 12
A4 TR e ]k R 0.242 3 0.113 4
Ab. T pE ¥ g ven 245 4] 0.101 4 0.047 9
Bl.4c 5 8 F ek SLF & b odK 6 0.220 2 0.016 14
B.ag i & g kA F X iv i | 0.072 4 B2. 7 B % @ gk B 2R 0.698 1 0.050 7
B3. A FTHE* ¥ 23 M 0.082 3 0.006 16
Rl SRR T R N Y 0.159 3 0.049 8
CLpdkmdink ™ d 0.226 2 0.070 6
Cilxgd i AHm Wiz} 0.308 2
C.p B R T &2 & 0.127 4 0.039 11
CAf Bk W e d & e i 0.488 1 0.150 1
D14t % % R f B Hawent minse | 0.267 2 0.041 10
D2.37 %_f K Hilrenig * R fp 0.161 3 0.024 13
D2 2 %z B 0.152 3
D3.4c5i i B 4 # e & 4 0.097 4 0.015 15
Daxipk2ititgaih 0.474 1 0.072 5
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M REFMA S HEL R (F2304)
Hw o L | e @A e 3R BRfEe | BRIEA | FHIEL | FHEA
AlL? Rl FTREE D2 R 0.142 3 0.077 5
A2. 152 B R Srpb &k 0.379 1 0.205 1
AFEiFp S 21 0.540 1 A3 FE R Tk s 0.065 5 0.035 8
A4 TR e ]k R 0.302 2 0.163 2
Ab. T pE ¥ g ven 245 4] 0.112 4 0.060 7
Bl.4c 5 8 F ek SLF & b odK 6 0.634 1 0.158 3
B.ag i & mige kAT X iv i | 0.249 2 B2. 7 B % @ gk B 2R 0.250 2 0.062 6
B3.% 4 FALRET % 24 B 0.117 3 0.029 10
Rl SRR T R N Y 0.629 1 0.100 4
CLpdkmdink ™ d 0.042 4 0.007 15
Cilxgd i AHm Wiz} 0.159 3
C.p B R T &2 & 0.217 2 0.035 9
CAf Bk W e d & e i 0.112 3 0.018 12
D14t % % R p B Hawent mins | 0.075 4 0.004 16
D2.37 %_f K Hilrenig * R fp 0.410 1 0.022 11
D# 2R sR 0.053 4
D3.4c5i i B 4 # e & 4 0.284 2 0.015 13
Daxipk2ititgaih 0.232 3 0.012 14
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BB L FIEEMA S AP EE 2 (54

1# B EE | o 25 G A BRfEE | BREE | FHEL | FHEERE
AlL? Rl FTREE D2 R 0.378 1 0.199 1
A2. 152 B Ao £k b 0.127 4 0.067 6
AFERp B HiEE 2 i 0.527 1 A3H PR T Rk 0.079 5 0.042 8
LV SR SR T 0.218 2 0.115 3
AB. TP 7 4 send 35 48 4] 0.198 3 0.104 4
Bl.4c 5 8 F ek SLF & b odK 6 0.588 1 0.132 2
B.5g it BBt nF L ir s | 0.225 2 B2 % # fpik B 2 153 0.234 2 0.053 7
B3. A FAE* % 24 M 0.178 3 0.040
CLB 7 Hr iafiflerid it 0.616 1 0.102 5
Co.pdEmBfmE » B 0.080 4 0.013 14
Cilxgd i AHm Wiz} 0.166 3
C.p B R T &2 & 0.178 2 0.030 11
CAE ik e g 2 feix i 0.127 3 0.021 13
DL1.% % % Rt p ¥ $iFche msnse | 0.136 3 0.011 15
D2.37 %_f K Hilrenig * R fp 0.448 1 0.037 10
D# 2R sR 0.082 4
D3.4csp i 2 ¥ & s 0.115 4 0.009 16
Daxipk2ititgaih 0.302 2 0.025 12
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FIWES FFENE s pHEL L (5 2304)
o AU A Bl il BRAEL | BRIRAE | FHE FRER
Al2 jaik % TR AP ER 0.286 2 0.134 3
A2. 153 B dofe £k b 0.290 1 0.136 2
AFEFp B TS 2 0.468 1 A3 FE AR T Rk s 0.107 4 0.050 7
AV R LT E ek 1 0.226 3 0.106 4
AL pE ¥ 4 i 42 4] 0.091 5 0.043 10
Bl B S | o % b sy 5 0.535 1 0.086 5
B.ig it @ mige s EX i | 0.160 3 B2.8 iR 2 dm ki % 2 R 0.285 2 0.046 9
B3.i A FHE" X 23 M 0.180 3 0.029 12
137 f2 Mas il enid 2 R 0.505 1 0.155 1
CL.pd g megmt » 2 3 0.096 4 0.029 11
CiEgir A vty 0.307 2
CIifARRL o 82 4 5t 0.240 2 0.074 6
Ch.if Bk e L & iz 1t 0.159 3 0.049 8
D13 % & W p B Habrenl s 0.174 3 0.011 15
D237 % p K i * 54 0.288 2 0.019 14
Dt 2 Rz B 0.065 4
D3.4c5i i B 4 F e & 4 0.099 4 0.006 16
DAzt p B2zt ziFh 0.439 1 0.029 13

138




