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Abstract

With the advancement of technology, self-driving has become the largest application
scene of Al in the transportation field. According to SAE, autonomous vehicles (AV) is
divided into Level O to Level 5, and now we are gradually entering the Level 3 self-driving
stage from the assisted driving stage. Level 3 will become the next critical goal of AV
development. AV is an innovative application of new technology, the innovation diffusion
theory emphasizes that the diffusion of innovative products is staged. According to the time
of product adoption, consumers is divided into innovators, early adopters, early majority,
late majority and laggards. Moore (2006) pointed out that there is an invisible boundary
between early adopters and early majority, called the “Chasm”, indicating that when
innovative products can break through the chasm and enable early majority to adopt, then

the diffusion of the product become easier to succeed.

This study uses questionnaires to understand the cognition and attitude of the two
groups on the two sides of the “chasm” for Level 3 AV, and analyzes consumers' purchasing
behaviors for AV. In terms of cognition and attitude, early market consumers have higher
acceptance of AV, while mainstream market have more doubts. In terms of car choice
behavior, the mixed logit model indicates that purchase price, driving cost and safety are
important factors, and the purchase price and driving cost have larger individual
heterogeneity. In addition, the sensitivity analysis results show that consumers in the
mainstream market are highly sensitive and subject to changes in attributes. Therefore, lower
prices and improve safety performance, effectively increasing the market share of AV.

Relevant conclusions of the study could provide suggestions for operators and government.

Keywords: Autonomous Vehicles, Chasm, Logit Model
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TR R c AR BE S G  pRERTI LIV ISR
BN e FlA iR S AR Mg R 4 XA BB ERRRAOR R i; ¢ R AN A HCA
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Fofoi ¢ RFEE R TRER - CHHP R PTHAR AL RE AR
CF Rt s R B F R ARASE ST LR ERE
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Lot AipBHEAIZEREY f1* 30 BRIEDE L A E NP
RAH R LEERLROTE o SEH ARG AT h 2 AL E RS
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P A RS b e BRSO R (Hulse ef al., 2018) o #rmp &%

BB g 2 A RIFH AT R ML AR o

i xiﬂ?%g@?%¢%M$é?ﬁéﬁﬁﬁ?i&’
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Earw (2018) L B M ARERP LT AR ARG > R K
R LR EHE R ESIRIEE &AL fARF o BE LR SRR 2 7R
e TR REREA DR TP R B2 FLARSNAS
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A2 Goodall #FRFFB-T A= B ReE o - ~ - B * RAGIT- B &Ly
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22-1 pBERTE L FTRIN 2 T

EEEL BE R < e ko

% 2000 £ 370~10% Shladover (1995)

o 2015 & 110~20% Kyriakidis et a/l. (2015)

% 59 2015# £ 30~5% Kyriakidis et al. (2015)

o 2030 i 7192% Laslau et al. (2014)

% %3 2017~2020+ 31:&% 3 | Underwood (2014), Rangarajan et al/. (2014)

o 2020 £ 7] 70% Juliussen and Carlson (2014)
2018~2024# 31+ 3 | Underwood (2014)

EJCV| 2030# 51 &% 3 Shladover (2015)
2035+ & 1130% Bansal and Kockelman (2017)
2025~2045+# 312 H | Milakis et a/. (2017), Underwood (2014)
2035-# £ 7] 25% Rangarajan and Dunoyer (2014)

% %5 2035~2050+ i£ 3/50% | Bierstedt et al. (2014)
2045~2060+# £ 3/75% | Litman (2015)
2055 & 7190% Juliussen and Carlson (2014)
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3.2 BAER 7 5 #HS

E2 RN EFAFERY R FERGFLI LY > BHEERNS (Discrete
Choice Model, DCM) ;qu ER R E2 - > BN BAAF L) §AE
2ohxh Sl n MBS BRI P K AERLAT N FEEHET L B R (the
principle of utility max1mlzat10n) o T BT MR AT M R 2 T AL 0 HE
KF e GE# B & (choice set) ¢ > #* »c* &+ R Al (the principle of
utility maximization) E#H»c¥ s el - 3 % T2 FHAKFL2L3 %
EERG o A

YN0 7 FARRRINA > fra 2R Aea Rt A E 0 F - 2 AR H R )J-* T S

RN

i - BRRE R TS RO AR B A hiE g STk

BRB ¥ Bo ke (Revealed preference) £ 4xiti+ih4+ (Stated
preference) o o A p iR E e HEPINd BB EREFOREEHRHGT L 0 FEEN
[ ﬁﬁﬁ'ﬁ%%?ﬂi CBEFFEA A AT RLF R EEREEZ T R
2. (Wardman, 1988) ; AR AF R T O AT L ab enad Bk ni—}%??—‘ﬁi%’ﬁ’i e
R2ZFESFEAT R KR E DR > LA 6T FE S R R

(Hensher et al.,1988) -

FE TR Rt e ﬁéﬁ;ﬁ‘h— MR ERHE R RRMERGL > AERR
BiEARY PR R LR AR E T UER 2 pF BN T AP BR LA
Bl TRA PR K R Md VERE P EFETE KL hp i«‘#’&»mﬁ’%é‘%'g[]

B9 E R s T LIR Eet SHYS e (3D
Up =Vip + & = Zk ,BkXink + Ein (3-1)

He o pBes [ 273800y poag o TRV, d Vi R
WA RS EAE A DR e S dde o BV Fp R RS 1 202 ¥ B i
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A s SRR R Ct S s S IEIE S EoE & E S

Bis R Sl B o g s R R AEAT 0 R FHIELTA TR

R 0 Hg @A E R g o
3.2.1 $ B R FHA

738 L FHH Y (Multinomial Logit Model, MNL) i3k > %4 38 PRIE b =
* % >4k (Identically independently distribution, IID) ek 3+ 4 fiz
(Gumbel) » B ferc* B+ RIPBER T > P4 EN S B FHHG i S o Tt 2
PE nDHpPEEE [ 233 hERPF LN (3-2)

_ _ exp(Vin)
P, = (3-2)
2jecn €XP(Vjn)

Ao Ppadteyd nEBpEEe J 272 a5 exp(Vy)s = 36X
- s Y g s [ R/ S VR 3 Wy & - ) 3
‘—_;:—%4 st ZjECn exp([/jn)ﬁ J—,—*}; = g Za N s RS Rl =gt
Pp izt 0 & 1 2R 23 3fades 187 -0 374 n hER i
£ ¢ 7 Llevel 2% Level 3 MAFF S bl XPFHaTRA 7 b p K Emild

SuER 0 F S S REFEANGY O HoT R B4R 3-2 rF e

Level 2 Level 3

B3-2 = 75 B #4050 7 AW

I BTN - g <02 (maximum likelihood method) % & %-#k »
AFI G b A PROGE G LRI Help g R R AT Sl 2 DR S
Bl F - R prE G onE pRE Y B2 B By €T F R AT Aem D o
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3.2.2R &£ BEFHES

H

BE R Y (Mixed Logit Models,

S,

MXL) 23 7 AJES ik K i 2t
¥z 17 (McFadden and Train, 2000) - 7= %< g B R fit > wirsc® S
PRSI R REAB T AR Bt T Baoa S (3-3)

Uin = 2:K,BnkXink + Ein

Brk = Bx + 0xZnk (3-3)
Bric 5-8ci & EST R F 2 384 > AR FIB o~ vkt Slc? € 24 L BT

(Open-form) 2 HH ;% » X JFH* B+ N E 342 (Maximizing Simulated

log-likelihood functiom, SLL) 3+ & %#icw & o R & B E 150 Bk et ¢

PR AEA e ke h 2 b HEF 2 DE A RERH A - T B
F 22 f e (3-4)

Pie = | Lie(B)f (BYAB = [ Lie(B)f (B10)dB (3-4)

He s @wx g aEf(BlO) A 0L & FHcr
78 A4 (3-5)

9
|l
(w
f
iy
T
1%
B
g
N
t/

0 = (mean, variance) (3-5)

d o RS R R KL B A R R P LK

SUEH R iR T Y K
B aceiE B (Arunotayanun & Polak, 2011) -

RELERELRE > Fo PRy L A gt
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3.2.3 WA RBEHR T

PRz g e CLH TS PR AR S S S e T R LR Y
fo vk 2SS 2 R 2 E e i dp ik (Likelihood ratio index) # i4>ti
P s il B S Red O 2 O SO T R A Y R S ik
STt e BRI A PR R R RS i R 0 B A 2 e
(3-6) :

2 — 1 _LL(ﬁ)

LL(0) (3-6)

Hd o LL(B) & iRl T3S 2 S ficd DT acn¥tBicPrin & 5 LL(0) & AR 43 5 1k
§OEFHS O WAy St REE Y S F PR AR AT 0 B 1 2o Ak
BTl RANNEdp e b4 AR @ 0.4 f AR aEEa 4
# 4 (Ortazar and Willumsen, 2001) . ¥ - & & * &3 Figin 4545 (Adjusted
likelihood ratio index) @ 4 € #;" ¥ B #c K 92 & > 4o3% (3-7) :

52— 1_ B

LL(0) (8-

B SERHE bk PRI e R SR R RIS SR o b
it # < (Asymptotic t-test) H5 - ¥#c2 $cEE [T € PIFE - Sl
BMERRE >t wTEFBRZEFRRE: (3-8):

—~

t=—Pk (3-8)

Jvar(Br)

teisvt & % (Likelihood ratio test) 4ri it fFHst ch F 3 ¥ 5 B %
BEFRO " ML ESTATFREFDIF 405t (3-9) ¢

X% = =2[LL(Br) — LL(By)] (3-9)
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—,t!"} ’Xzf:‘» "’/q\ﬁa’z\ f‘f})]lr"fﬁ{_\,u‘:if——{’-%}q\ﬁo, —{’-—zq”g,?r,’—g,;

dp ol R RS BHS flcBHeni i LL(BR) b AR B A 2 s rUES 2 Kk

LS HcE (BB t),; LL(ﬂU) SR OBR  2 oehzb s PRGN 2 Sl S
BeiE (FBH?) Brp v ma g 2 afad pFo B2 sy
;0 Bl % Ben-Akiva and Swait (1986) 4% d1enzb i NpEiut & 2 (Non-

\v

nested likelihood ratio test) & i7# > 24T ;% (3-10) :
P(p;* — p1%) < ®{—[-2zLL(0) = (K, — K;]>°} (3-10)

B PR hens et b te o h=1,2; @3 B RS AT E
7 ARSI bk 0 P Ez =P, =P, Kps S B il
oo FALSRATEPF AR RABFEILEBRR > 275 2 HFR
Y 1 RURBER S 2

3.2.4% ¢ FEMPL AT

& 3 A 100 a%m%wﬁﬁiﬁﬁ%$’@ﬂéWW$@ﬁ;%%ggg
BEARLTHF A %o e T AT AR Ll B T

2 FHEERMOE L o WHEM D & T F AT 0k

k- Lw
gﬁ&

i
e

=
ﬁim
&

iﬂmﬁﬁ’v%ﬁw
FhefEpLda, 7 g ST RH SRR E g o H e

FEFHP I
FRE 2 P E 2N et (3-11) Ak e B F 3R Nk kA
7|82 (Sample enumeration) ’ ftiE ¥ ¥t endp SRR E- RS E KRR

i P A e (3-12)

N Pin
— . PiE

Xjk Zg:l Pin

(3-1D)

13 Z 1Pm

l N (3-12)
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SrE K ERPATHEEAH
41 F SRy EPF

FELERPFA G A Bogna Tp B elig, R o e s T
PERGFE CFZPA LT pRERAI R ER Hh e TART

Fy o P AT o B VR KN R L e .
5-mepEIRTER

ML SHMEFB CERRBERLGRTNMUE R ER  cBHEF R IR ING

<

X

*mk-

R34 level 3K F it m 2 Moy &2 Y Level 3p %2 - &
RREDRGRTIRNAL DI RN ER S RNERRE R GARR 0 R Y 8
ALEEXpERY 2ApBERAGOPEPEILE FL o LA R BT L FHLT
EREEp R TR ERFS -

iy

i

FoWO  RIERT

1y

BRLFF LT A2 BFERFF-dpn 2 Ry ERGEL -2 R0
S Level 2% Level 3cod IS FE DL jEd L iFHER A 278
Level 2B 3|d p & K& i st f7alevel 30 Flp B A & Bk & chyf s
EROpEERDERFTLLE  PWAE X ETERAY - pFI %4
B LA A B R N R B PR A g E T 2B B
BiidPrghk-

Bis#iE SPSS eE AL 127 R BE-RBEE2Z nEHE > A F 2%
PEAEREY @R 27 0 E AR A1+ (Fractional-factorial

- i AV #2328 P 5 D VLRSI ApME
e E - FlZ G AR R A G B B R EEE
Bol o TS BIEE LG R Y BB AR A RENE T FPEBER

o ek 41 A
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F4-1 PR X2 2 RHHREER R
EHS R Level 2 Level 3
70~90 3 ~ 285~ 300 3 ~
v Ford Focous % 43 » #73 | 12 Tesla Model S & &g > $7
MR Bt |Level 2 pdogfesisi > 8% |Level 3 pEE®R»i > &Y

67-89 F~ > P~ kB T0~90 F

L o

285~300

Tgmo

g Bea ok 285~ 300

60707 ~/+ &

30357 ~/+ =&

145 Wadud(2017) %4 = A& F | 1345 Tesla =& - Ris 6 =
2% 300 ~ o HApRE % | 2o TH-RBT 3 A0 ke
%‘ﬁ%’zﬁfﬁ%‘ﬂ\ﬁi’ﬁ’éi}f} 200 ﬁ’ﬁé\EJSOA’ﬁéﬁmﬂwi
CE N cE R A AR 22K %w:%ﬁz&:,www; s 2
500 ~ > 245 Wadud(2017) - & | 2 5 200 =~ o F]pt 7@ A5
7% 12,000 > 238 L EEFR | 22 4 250 ~ > 12 5 Wadud
*AhE 60 F 0 Bk 60~T70 | (2007)02 - & F& 12,000 = 23+
A o tapEnaAhn30F 0 o
k#3035 87 &
3408 ~/t & 20208 ~/+ &
g+ 1,201~1800c.c. 2 p * if{ﬁvj-iif]ﬁﬂ*ﬁvﬁ Ft R E A R A
DD B EGRAL T, 120 1 S RO L o f A 2
g AR 4,800 o BRI B 140 BATRL > LQEDE
pr- e g 30% 0 B o TR R o B 285300
T0~90F ~3+8 Fafiz 2l | ~3"E bPmz2l-248~>
2Tg~ 2R fcmEN33-89 | Boa LB 208 ~ o
g oPa kE35-408 ~ o
30327 224 - gt 60648 24 - =g
1295 Lipson & Kurman(2016) % #g | 4% Lipson & Kurman(ZOlﬁ)El ’é,F
BN FERAETIOEPNFOILEFL - | AFERAE (X

AN B

EFCENTE P X -z:s:
> P BE ok 60~ 64 F

g 1}*‘11:
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¥=2 PR RERAD R TEER

B %‘M"ﬁ AWML HIRL P Level 38 B 2 B AIRTHICOL S Y T
BRAEERT o 5 oA BT B RELFE L H T Level 35 80§
BB ARLTB R CRd 5 AL TA¥RE, o RARAET 1 AL T2¥ D
Py o BB REAEE FRNLT S A HEG L A T R T aRLE R
AR S| :’ﬁ’*'t*_‘g*'fﬁ.‘ﬁig%%‘—?i‘&‘ﬁ‘f%ifﬁlfi?ﬂﬁé)iio

Frines L RAFHR

AR LR B RS S EREEEN A 0 NS R AN B S

BEA G AR FAAA R P E LR AR BRI TR

L

L2 FHE S A

R ANENE TR RN R BB T R
Fho FRrAXAAPFFIAR 108 &2 3 71 5 7 o pt BBk UKARE
7 N T BB ERE RPN EL P F R T fE Level 2112
Level 3p BB enZ B b o L w oI5 A 452§ sk A 5 531 > o & &%
MRRGFAHEBEN SR AR PEELI D ORAFR L FES 523

BEAAT o B iS I BB FF A T T B RS RAE A6 kR A4
4.2.1 Br BR3P A R E

BAL € SAMFIEIRA 0 F G 44.3% 0 <G DD Th I R ERAZHES
Flot Eds 25 R TT O % S e 99.4% < AR AR 0 Lo aE 6T. 2% B
2 ¥ 14.9%% ¢ 30 10.9% ° AIATA &3 * FFE Y > BB b5 5 8 < T 33.5%% gLy

Fo32.9% B A5 F 14702 £13TH 13.4% B AFEH 5.0% %4
SR B A S A AR ikt o BER B 6 44, 6%
HATE P RBI &2 TMAMY  2p B @ * Py > 51 2%
A heprig @ % 0o 43 3R T kd 2 p B isim gL LB 32%
P HFSH IR R i o Flt g E 8 bk PR o
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% 4-2 ﬁi\‘“}#

st > -|-
e

%P = #ic T
e 9 235 44. 3%
n 296 55. %
BIAT ¥ 71 13. 4%
5P ¥ 78 14. %
i:ff‘f: PR 178 33. 5%
T EE 175 32. 9%
515 29 5. 5%
i 95 & 11T 528 99, 4%
26 4 I 3 0. 6%
A 3 357 67. 2%
¢ 2 53 10. 9%
= & 2N 79 14. 9%
.3 9 1. 7%
H 28 5. 3%
B " P
f‘g F]i; Q% y 82 15. 4%
7
’gfli far 166 31. 34
SR fi E—jg;f% ’ 237 44, 6%
T
; T
g i Ij@ ?;_*‘; Kb 18 3. 4%
%8 136 95, 6%
B e > g B R 81 15. 3%
AR L B e i 272 51. 2%
A 42 7. 9%
P 170 32. 0%
b 2 p R PR SE AR 94 17. %
T AR AR RIR 230 43. 3%
Hu 37 7.0%
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TA 43R THEEE & TEES S
fl}a il G ll’é

#H Level 3o

2B p7 o+ 2 E 5 13.65
TEFATA IR | DR pERE S SRR

"VE R R R BEE Level 3oa T A R ¢

EHES E,&ﬁﬂﬁgf'ﬁl}#ﬁ{iié’&ﬁ—‘r 4 Level 3bea§ﬁ”ﬁ§&r'§ x5l 4 o

24-3 THENE 2 TEAS R 40 AN LR
PET
5 f %k , . |
TR gy iy o 3 RLF i fe
iF
Level 2 12. 4% 13. 7% 10. 2% 36. 3%
Level 3 22. 2% 30. 9% 10. 6% 63. 7%
ERE 34. 6% 44. 6% 20. 8% 100%
+ = =13, 65 P i=0. 0085
Al 244 THR R, &2 TAFHERY ¥ A 1Tmgs kg (F 8
16.66 - &4 s BER KE) - T3 W33 ¥ e AIRER ST ¥

@2&{%%@@&%5%&%¢ﬁ°

FARB H e H e RSP R g

=~ gy RS BREZATATHEIPE: RSN A AR EE A G
FHEIAR
F4-4 TRHER B & TRIRTREER ) ;2 RS

PR

s o . FRE R y : g
LIaT Ve PR 2 F Y M 7 PR fe
P B
L 13. 4% 9. 2% 5. 5% 28.1%
A B 21. 3% 35. 4% 15. 2% 71.9%

B 34. % 44. 6% 20. % 100%
+ = {#=16. 66 P #=0.0002
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4.2.2%B W FIF AR E%BRL

BEY Bz T BR | LR P HM A B ERTD ainet B8
EEPERGERD TE g s TR, TRERE, -~ T2, TR
o~ THE, R TRAR ) F- Bie ¥ LB T d = BRADEA AT
A RITNELT R B VR L AT o d 0 E BB R LG o &
AR Tt B R AR E BRI RRIL T KGR AT RR AT

Kp L P 2T R E G 2T

e

HEMFF AR NF ] E R RAREL SRR R R Bl
N SETRATE SR LRI 2 - B Y R
PP I st A B A R AT AE o BT R A 4102 7 T e HE AL S R
A o &) S ALY LR DR L o NRFRFZ A ITHEE LR
B R ehA 45 o g RA 173 % 4 Cronbach’ s aff iz AfiE A1 L « 250 4
PR AT w0 I B A SR £ 5 B (Composite Reliability, CR) &
T g R 5§ (Average Variance Extracted, AVE) » & & # %k & PG P g
TATEG AN REUZARBERBFEEEG FRIS 0 R R e T

3

—n
ma

1245 Fornell & Larcker (1981) ¢k » Bt %R he b R EL 3 5 i 5
0.60 v » pticEAXF A AL FREBRPR AN GAEG > s p 8- K2
TEARG o ptvh o TRRRAIEE L A E LRI LR E R AR DY
Bjafd - FTORBIFEAF  MNEATBRLEET 43 DR Y Lapk o
Fornell & Larcker (1981)% Bagozzi & Yi (1988)7‘;’%1‘3%?83’&_%156ﬁii3%4“15
PeB b phacAZE 0.50 0 FlG i m A ROL X PR R DT AP RRIE L
PERRE AT F (20 50%) o F Aok TIORAEFERET) 0.50 1 o &R
I AERFEEA S FIZ AL FIRE AR D
2 =0.50) o Flt o g Hair er al. (2006) 2 :R:=#RIE 50 2 41k R0
L2 F2EFELI PR ED 050 AT IR THRREEEFEED 0,20 2
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(=) 7

’if,t}_

AADRPAFETREE Ty v §426

~ 'y

MR A SR A e

% L s BA TR L FEA W 0. 711 0.75782 0. 734 - 2l £
WAl s R RmE Ty kR c He f R AR TR FE U2

| £.0.778~0.539~0.84 - %

YRR ERARE P Ay Tyt 220

Cronbach’ s a4~ % Gox R dp el ig 305 2 )

R RR o

24-5 TH 2 B RENRESTESE
- 1% P2 value o T | Cronbach’ s
A £ % RS o a
PE1 0.711 0.494 22.69
PE2 0.757 0.427 20. 10 0.778 0.539 0.84
PE3 0.734 0. 461 21. 68
(=) 327t
%46%W$F{W%r¥“ﬁj§%1¢\ﬁ&9ﬁ$%’éﬁﬁ%
7 amigies BApROFI R fmE 4 920825 ~0.766 % 0. 774 - iRl £

Al et o 8 dg R85 1 st
Cronbach’ s a 4 % £_0. 831

kA
=Gl

LR THRE FEE s
i R 4 ki 539 2 T
#8F RRSCR -

0.89 -

z
g
SRR EFORE  Rp AE 2 (R 2

#4-6 TE MM 2 CREELSITES
F1% kA g | FE%E ) Cronbach’ s
B _ t-value
PR Fi PR | FrE ¢
PU1 0.825 0.319 23. 38
PU2 0. 766 0.413 23.35 0. 831 0. 622 0.89
PU3 0. 774 0. 401 22. 28
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(Z) Ak g R4
2 A-THP AFF

S

B TA R BAL G SRR TRS 0 J A
Tz BAp RN E A A2 4 B 0,820 ~ 0.809 £ 0.590 - ¢t iRl
wﬂmﬁmﬁﬂ%ﬂbéﬂi&*ﬁorﬁgﬁﬁ\ib%ﬂg&iui

IJ_ -1 ~ 2 e
BET ATE

Cronbach” s a 4 = £_0.788 ~0.558 ~ 0.76 » & % »c & g il 355 & 5]
?‘1,%,* ER R S WP AT Y 2 #g%qm TEELF RRYEMAE o
FA-T TALERF | 2 R REARS RS
% B2 KN Timag R ’
B9 tvalue Cronbach’ s
g A H ¥eg a
SN1 0. 820 0.328 22.13
SN2 0. 809 0. 346 21.78 0.788 0. 558 0.76
SN3 0.590 0. 652 11. 89
(z) %
% 4-8Hp AFF 2B AR o d AR

¥ o AviE ie 2 BAp T E fJ
At e 7 E g iR 1)
Cronbach’ s a 4 %] %_0.603 ~0.388~0.72 >

TR SRR WP AE 2 TR 2

sk 2L,
‘/L;F

Fa’s l—j?.i‘J —E?_
T2 4 5 A0, 591
ki B s 2R

54
v

=
Iz

e S B

~0.559 & 0. 708 - ¢

B B

SEFZTE 3 -9 NN

I)i#ﬂ ’f-,—mﬁ(lﬁ
RER °

1§ ’:‘J

24-8 T 2> 2 G REEMTES
¥ & BlE KR T3=%32 | Cronbach’ s
I8 _ t-value
fim g B2 =R g a
SAl 0.591 0. 651 14. 63
SA2 0. 559 0. 688 14.13 0. 653 0. 388 0.72
SA3 0.708 0.499 20.14
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()

Bt

3 4-9 P AF g

25 Th %

3 5 2
T =205

(SN

SR AMEE ) SRR

Foravig ez BAp iR T E f R € 4 W 20,734~ 0.728 £2 0.588 ¢ s iR E
At s R RSEF Ak E c He LR R - THREIF U2
Cronbach” s a# % & 0.726 ~0.471 ~ 0.8 » & G eRApthendiciE 5y & 1)

L ERPIRE WP AT L TR B

B REIRE -

24-9 Th'  2ZBREXR TS
T % iRE kR Tiogl ’
71 tvalue Cronbach’ s
P wi 2 e a
RI1 0.734 0.461 23.97
RI2 0.728 0. 470 25. 68 0. 726 0.471 0.8
RI3 0. 588 0. 654 13.85
(=) &
2 4-10 P AETEE THE  E4226 - 2eRAITES > d A7k
7 amigies BApROF]I R fmE 4 920,511 ~0.634 % 0.738 - iRl E

WAl i g R dp iRl ol At k8 o
Cﬂmmm’saEWJ{QGM\&4%\&61’ggﬁa%ﬁ#ﬂgagjgﬁj
BREIRE o

LGRS TIgE FRE

SRl wp AEg 2 T £

24-10 THE 2 B RERASFEE
¥4 7 £ e | TIS% R | Cronbach’ s
B8 , t-value
i g WAL ;3 k0 a
VAl 0.511 0.739 10. 56
VA2 0.634 0.598 12. 78 0. 664 0.403 0.61
VA3 0.738 0. 455 14. 00
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(=)

3 4-11 w2 g

LAV i‘ri‘ﬁ
sl m’}#m e ;}ﬁ 154 3

Cronbach’ s a & %

AN -G

Sz B BT A
|tk o
1£.0. 786~ 0.552~ 0.85 > &

YRRP RO wpAEy L TRAE BE LT

R I
2.0.695 + 0.830 2 0. 695 -
Aup iR THRLERE N2
Ry e aoF D
R R -

R AT 0 d A

LR £

24-11 TH R | 2 GREMEAIT RS
.- ;j jﬁ /;'J_ Jj‘: value ;_ x| E ; B’\%; Cronbzch’ S
ATI1 0.695 0.517 20. 06
AT2 0. 830 0.311 22.85 0. 786 0. 9552 0.85
AT3 0.695 0.517 2 Jml)
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¥IF REFAL AN
5.1 4w GRS 22 A7

AP ERER RS S 230 TR R AIRTEES R X E T

FRIdniw GEROL BN - FiF2 )*'Li{ L G I T - AT T A - AT
TAREAREE >~ TE2 s TR, > THE, R TRAR, E- B ¥k
¥
p
5

T:*T-

PR H RAIRTA S RSN TRSTE ) SARTEES D EY A
TAGRT B SR o ap < BRI K e Moore (2006) &) A% g S
LT A2 B EF - i TAIRTME o Bl B A8 RAIGTEES Rl RH

H>tlevel 3p#ERTB LT T AFLRERT L B o

d b - FEFNS B R L RBLFE LR AS e RGBT

FIRIT e B A BEREF I AR RARE L (EFARA) -5 (2FFD)

& SR S W%é?é’ﬁ+ﬁﬂ¢Ww%*%mm‘%ﬁﬁér&ﬁaﬁgj‘

A E¢J~riaé%JﬁF&ﬁa$; w R o BfS o T S Ry
4 N

RIRTABE S Rl EF L AT BTAES EE R TE LR SL R

ﬁi;‘"‘%ﬁ%”]\ B od T8 7T NEE YD HEE B

BB et P @ RS HearEE A FRT Y 26

25-1 TF B TAIRTREE ) 24 2 ATk

é nﬁ%ﬁ ﬂﬁf%ﬁ. B P m;ﬁiﬁ e
BIFTEE £ G Y T IR ER P O
58 5 4% 4.1% 10% 10% 28. 1%
ERPRcIE: > 12. 2% 22. 2% 25. 6% 11. 9% T1. 9%
e 16. 2% 26. 3% 35. 6% 21. 9% 100%
+ = ©=28. 99 P @=2. 244e-06
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(=) 2 * %
F. 5-2 P LIFTIEETS FA ﬁxf%q'ﬁ—‘;"ﬁ.’ FE v F4222048%

s 20770 B APEEKE o d BET @R P HEE 0

SAEBEFRBAE NP A AND B R Heni p BB
o
#5-2 TR w & TRIRTREE 2+ 2 A%
L
ML AR S WA LR 1
BIFT L R LI e NN Lv M43 PO - o
28
5 Hp o5 2. 8% 8. 9% 8. 9% 7. 5% 28. 1%
ERDREC I, = 14. 5% 27. 9% 20. 3% 9. 2% 71. 9%
B 17. 3% 36. 8% 29. 2% 16. 7% 100%
+ = ®=20.77 P i&=0. 0001

(=) A4

2 03P AIATIRITA P it * F & TAL g e | B4 2 2R AfTlg% o

-+ =3 B s 44.72 F—»}g ﬁ)_l_?zﬁj.g" J\'g_ d~%a""_’—"1%§:’f’ﬁ-ﬁﬂ'fiif—’?%%iﬂ’i%gy
WERXIALE R ET 4 o

£5-3 TALg Mg & TRIATIFE | 2+

RS

g
e | RALE PR F Ak %Ak XAk g R N
NG -5 el B ol B B B L 0
G E Ba - 22¥ 5
R
5 Hp B H- 1. 7% 7. 3% 8. T% 10. 4% 28. 1%
BRI 20. 5% 19% 20. 5% 11.9% 1. 9%
e 21. 2% 26. 3% 28. 3% 21. 3% 100%

+ 2 E=44. 72

P i&=1.059%-09
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() % 2>

2O AP AIGTRACA AR Y F TX 2 ) B4 23 A E o

S E A 1717’—5— i""‘&?%]\}f}ﬂ EE T UE Ir'_‘%-ﬂﬁ’ﬂi%*;ia: T e
N SRS E RS T PR ESTCIIE SR N R

]
HRRMEwIREpED

RIE S ER L

254 T2 & TRIFER | 2+ A e s
S
WEE WA E WEZ M & fe
plF% 2F B S EgEAE " "
Py
580 5 8. 3% 6. 2% 5. 1% 8. 5% 28. 1%
AT B 13. 7% 19. 8% 23% 15. 4% 1. 9%
Be 22% 26% 28. 1% 23. 9% 100%
+ = @ 17.17 P &=0. 0006

i

Z DD M AATHRITA AR F2 TR | 24232 Ailgs > 4
G 16,730 & AFAEFRE
PEBHFREGFER o @ 2D BareEEstp 2R

Gk APRE B B KRG TR R o

Iy

()

[

d Bk T RSB SoRE S o

§ W) 5

% 5H-b r,@)iJv‘f’E rﬁ.']%foEhwE;J 243 0%
I‘;‘E‘)i . B
Fe X
5 80 B 4. 5% 5. 5% 7. 5% 10. 6% 28. 1%
AT H 18. 2% 20. 5% 16. 8% 16. 4% 1. 9%
N 22.T% 26% 24. 3% 2% 100%
+ 2 ®=16.73 P &=0. 0008

40




D.2 T HE &5

NIRRT Ey B fiiJEQ%*BﬁEﬁﬁﬁiﬁﬁ

BHEFIHEN B BRI N R ERERENEARE o AT
~<')¢—+F§ Sk G PR R R 2 R R Wl M E R B e

B AR >R L B R ¥ £ 2 Level 2 & Level 37 F b

BB E TS LFES Ko

5.2.1 B# P

E R LHES Rt Sikdd 2 R EI LRSS AR T
FEEABFINI P EIREE E I R BAE RS F B A HE
BEBEFHEAEREER ERG Level 28 E T|d pBE R KT Level 30 A

FrEFEHAr s S5 FREAgHTROER T LR > FIPLFE L
Ll i TLevel 2, ¥ Tlevel 8% 3 % » 12 MLevel 2, 75 L% » @ # Level
3 W s AH A B BEA S RAHENR A o AL g SRR Y R
RR R L > R e PR R G W K 5 D R TR L p
BEn- Forpd e FRAA S RENZ T 2PRR G H A Pl N2 Rk

gy"‘_‘ﬂg Av\ﬂ{‘&lll"—r o
. ¥4 ¥

(D) BT Gt 2239 BHRTLKER - S8k L TFa, o
4«;[?_%,' I%ﬁﬁ "5 ’ /}J?’
E

(2) @A 53 %7 FUHRR2 LG - %k E8 Tg~/+
#E o ood WERARAEG T i%%%@éﬁzﬁﬁ’ﬂ“g#&%&zﬁ
WG REE pIE

(3) g 7> %" PRI kEE > Z-B¥HE - HL Tg~/LtE ) -
dARERT R FART B R R FITE N Rl SRR G
fow e

41



2. 2 HREEN &K

et e @mpapk > 2 Tlevel 2 > %5 A% K& level 3, > &% #
NP REIER o

3. T REFTREK

EREI R ESHEGNESE o
(1) Ak g it Pol(AESE) 28 (BRSEK)  * A (B RDK) -

R enf¥ "HAF2EI AR e AT, ~ (A
Foeei R Moy | > THAEI 3R £2 LT LFME , ~ T4
N e 2 Y | - THIR I aSNRR o e Bl o ¥

'ﬁ

(3) i R H RS B b F Sd BE e *ﬂ*f“r“” SRR A
2 IRE) -0 (R RPR) 2&ELX I FR LS L LEHREN -

42



5.2.2 = & B E HHN

S A REENS RGBS R T A 56977 0 MRS Level 22 %
TR ARREHN S AT T o ApEt Level 24 5 0 X3 F & Level 3
GRLFRE o MTLINE T2 R R P QIRTA S RF s
W3R et s i anlevel 282 > EaRFOp BERITD G RF s
Yo AP FEAMT Level 38 K3 A MAFRL A Z o 2 RiE JRT G

DRSS XD A 2
ﬁiﬁﬂﬁ%wk’f?i@%ﬁv&%%?ﬂ%é%#ﬁ&%ﬁ%ﬁég—
PER B RARRO 2 % 2 PARF AR SR G EROP S o RA o FREAL LD
FEMERE AL PHL BFHPEAE o FIEE RS FREH AL E S
Ao 5 B A AEE R BT AR e T SRR R R
FHHG  er RO L R T 5 e F B REDR T A R
TSz o

TR EE X 2P D BT 0 Y A AR

Fobo AV 2 S TR S X BFEB AL TR B
FoEATEFHGANR e F O P RREG R AR LD T A N
TRER A RS PR (2 ;ﬁ&«ét‘%’i:l’ﬂéﬁé 0) 2 8 (9% T&
%%i{?%%éﬁ—Jiﬁﬁﬂ’ﬂ%éﬂ)°ﬁﬁﬁ%$%%ﬁ’ﬁéﬁfﬁ

¥

7 X

¥

BB

IR RE S N R AP RO G R AL R EAF S5

R

-y
S FARE AL SRS G o BRSO GIRE Y 3% FIL YR
P AR e ERRTE Y Rk ihlevel 28 4m &
MERFE 6 WA RI V3 RE B2ATATHE DI H 0 ER Level

NS

[t

S ZWHAPHRG > HAEPEHN PR 2 DEARRI L Lo RERF TS
EHEE R Level 3o

I-L ‘JE %E’_':E#‘i"}’g:}\jﬁolﬁ]ip 0 048 ; N %g{7 F'&m‘;‘lﬁ-y,b;; é;%%‘gﬁ‘
ELR A ZIMS G o X

e

"Fk, FER WA 2.4 8 ~crph | B g L] g
FERH 40 0.33 F ~orpby B3 S 5 g 22452 Tk.

43

’



4506 - ETHE NG ESE

BN e BNL_1 BNL_2

BELH 4 5k ti ik ti
RS

Level 2 pg 3 - g -
Level 3 3.075 1.45 2.981 1.41
12 %K

PEE % 42/100 -2.541 -3.29%* -2.534 -3.29%*
73 % A /10 -0.133 -0.80 - -
/10 0.106 0.42 - -
£~ /100 = - -0.608 -0.44
& 2 /10 0.819 1.97** 0.838 2.01%*
G RFTRK

e -k g -0.250 -2.03** -0.251 -2.04%*
o -G R 0.343 2.83%* 0.346 2.85%*
SF TUNER -0.582 -2.01** -0.578 -2.00%*
i?;;;iiﬁ'"ﬁ‘% Nk 0.392 2.03%* 0.393 2.04%*
B EMpEE R

Ho BB E 9 8

LL(0) -348.010 -348.010

LL(B) -330.977 -331.281

P 4 0.049 0.048

B % F 3R] (BIC) 718.428 712.760

oML ERFRE a=0.05
2 EREFREq=0.1

*

44




5.2. 3R & ¥ #FH5\

-

AEAR G P ErE s ARERENEE B HIEES

w
%@

F P
,\‘ j\;}g‘lpf\*‘—ﬂl ’ I,(’Fﬁﬁfb%g_’k t’ 7\}\?’ |I§;%§7]ﬁ%—k—j—_§ %‘rr’+7 IE_‘@( o 7 fb 1E:1"T 7}'3‘:.;\_1
W o B RERG L) FAME ERNS A L EFRAHEEL TR

R TS WA T

L RE RN R GEAE S R T & 5T 4w 0 £ 4 Rl SR B
FERAA AT 2N I EA GG w B2 Rl PRY ﬁ*ﬁﬁw7
FHREAR > DR R FRSAZT2PTREFE A RETHT

FRT BRI LERRT A RAP - e AL penTI R o B R
TRE 5 SR B RER SRR PR BRI S R o ek
RGP EEASFE IR 2 EE L ERFELAF I AP FRE AR N
B o i KB ERE - R0 A B g3 E 0 EE Level 3254

£

HRK Br P f TR A2 d ik L&

Foek o pLHSNERE T x%ﬁ.\f—rﬁ;\i& 7}1.4?32 -

&k

Bk 5 L TRk
T2 ARG ABRRES G TREF BRI A EAfe d AR NEFIR S
G RN B iLi%ﬁiﬁ%ﬁtﬁ%é%%%ﬁ’#%NM%°%%§
PERLBHUEFTELRE > PN E 2 R RehgiE oa 7 ERHEFLEE
BA2Z PR R FRADE R ERHY > X UMER PRE RS FEER S
Bh o Az RARAFC] - BRTARGEES MY RT3 2F RS D
g,wuzkﬁgﬁﬁggﬂ@@ﬁﬁ§@@4zkﬁ%ﬁ’%*%%ﬁﬁiﬁﬁ
AHRRATA R o A AR ATFL EE P ARIEHROPR S AR ADERY R

S AEAR T BRI FR S AL RS RS A EHRE S AT €T
RERPEFE AR A G MAR 0 ATEAFERAT TUBHEE S RESE X LR
g e

MERTHE ML 2 e &S 0111 At 8 22 Rl Fend it 2%
FERAAGB e L2 F Ay SRSl FRhERS s & 2
FERA 2.8 ~erpbl BRIUAFF S 1 g 22482

45



20-THERTEHENEGES

o %5 MXL_1 MXL_2

BEH S 3 tiE 4 t &
R S

Level 2 o2 - 2 -

Level 3 6.773 1.82* 6.767 2.24**
2 B

RER /100 -6.426 -3.51** -6.404 -3.61*%*

7® = A/10 -0.744 -1.87* -0.750 -1.98**

f£/10 -0.196 -0.48 -0.156 -0.42

% > 1/10 o peclillsy g 1.805 2.31%*
P REFLREK

fﬁ\i -3 * 0.709 3.21*%* 0.697 2.67**

Hm -5 % -0.540 -2.64** -0.509 -2.09**

R R - - - -1.807 -2.48%*
PFRE

ERAN 4,575 1.85* 4.856 1.98**

TE A 3.194 1.86* 3.342 1.99**

& 1.631 4.29** 1.612 4.34**
B FHREER

B3N % 1B e 10 11

LL(0) -348.010 -348.010

LL(B) -311.715 -309.527

P2 3 B 0.104 0.111

o< F R (BIC) 686.177 688.076
oYY E o aE R F ok 0=0.05

* AadE-kEa=01

46




DRk W R 0,048 82 T 0111 0 R & B d HHS ifE
i AR o A AN S MR EHNNE R L REREN AR LR o I
RO RAE - HHETR L RERES LT RN S A R E RS ok 5-8 4T o
Bt LT A P E et S A0 SRR e R BT
“ﬂﬁ&é%*ﬂ*i?iﬁ?&:ﬁ&$%ﬁ$£¢@¥;£’ﬁ%%ﬁ@%m

;},:Lh_;\‘ g %-ﬂ\ - I8 %_—J: ;}»‘-"-1]:3_—\ > ‘e,.% o

%\5 8 E?—‘E‘ El iﬁ;{j&ﬁ_‘\y ’]‘gﬁf‘ﬁ/l""}'ﬁ'{"‘«é‘—%

AR A TR E BLE%

42.9 5. 991 KPP ETHFLR

‘Bi=Br==Pk=0
Hy ',31»,32»“'7’ 250
2= =2[LL(Br) — LL(Bu)]

5.3 ML L 47

AT R A R EEF A2 RS BE AR ML 2 Bk 7 R 2
Ao EEE S RHY 2R BB ARA A S RENZ TIPS UEFAY H
A3 2 MpdeT & 520 B4 511 4T o A P 2 $ R AL R WY > 24 L
BB R 5 2R o

G D=9 F B2 o EE M E ST R S 0 U i;i Fos TR AILE ﬁ,g

EA TR NNE BB Y S E AT RR S AR AL RER A 1%
P EEp P AT T A AR EPBOE RIS MG P E RS %

FlarZ >3k FRS AN RER e 1UFED X R > pERFEHFDPF A o
M L“ﬁ?{— EREMDES > L REMEL-2.6 fo-T.0 FRSAEMSLLI-1.0 fo-
2.5 &ML -0.1 fr-0.3 > A FpH R > B RBIETER B I AP B
FEA RS e d BEB PRl o R CEER T F Level 3 KR
o 54n% =

TOFRERCERDOERAAIECERES IV - 2 Fa Y ApLA 5 o B TR

St G g gER T Level 25 @ Jeim s d h 2 g2 R LA

oA YRGB F A 1 B N AR AR R E A R

47



T R E AT PR eE Y B A 2N 1R
ERP L RPF A ST AL A RAEPBR RS e MG WP H e 2T
FOR® LB 1P ERP S RPF T HEOE A c HP > X R

DU Level 3 p ¥ ZemEE X
FFRA S Akt Bika 5 o level 37 Rehd 2 A ik Level 2 enih
FRE ST R SRR D T E R Level 3 k0 F 2P AT
R AERPEE

M > Level 3 el E 4.5 o %

@&%ﬁ’%%?ﬁ¢§3$ﬁﬁﬂﬁiﬁ?%éﬁﬁﬁﬁﬁ“ﬁ’%5%0
EEHD FasBEd o4 EE > £ b-11 F AT FasBEME o4t E o 2 HMEEE L
T o BBz B f L A CRENEHE R G FAARARS o BIFARL LSBT B
¥ Level 2> &ZanBiftimint 2 slevel 3> B EY T S 4pF B AP
B¢ Level 22 el E357™ % s Level 3> Zeilipr iy 2 o A7 F HER
B o Level 2 2ERPBIIWD F & L PR PRE > A Level 3 2 EHB

Fan g F PR B

% 5-9 % oz HPEIE LS

> % Level 2 Level 3
BEF
Level 2 -2.605 2. 041
Level 3 OF5io -7.501
o TN
Level 2 -2. 487 1. 948
Level 3 1. 246 -0. 976
&
Level 2 -0. 299 0.234
Level 3 0.179 -0. 140
% 2
Level 2 2. 860 -2.241
Level 3 -5. 713 4. 476

48



25-10 57 2 Wt 8 25

- Level 2 Level 3
BT 1
Level 2 -2.770 1.907
Level 3 10. 121 -6. 968
B
Level 2 -2. 643 1. 820
Level 3 1.314 -0. 905
&
Level 2 -0,317 0.218
Level 3 0.190 -0. 131
%2
Level 2 3.018 -2.078
Level 3 -6. 005 4.135
£5-11 2 7n® H2 szt a 2%
> % Level 2 Level 3
BT
Level 2 =2. 54T 2. 097
Level 3 9. 383 -7.726
AR A
Level 2 -2.432 2.002
Level 3 1. 222 -1. 006
s
Level 2 -0. 293 0.241
Level 3 0.175 -0. 144
% 2
Level 2 2. 805 -2.309
Level 3 -5.610 4.619

49




D. A 5T R A ¥4

RS B BT S SR e BT B AR AN R

P REFLR-HEFI T F oA AFT R RS FE AT FA PR

f—r’\?f’-% El iﬁ',m, r‘fﬂéﬁf—?é » F]M R HEE
i o

BiEA5-128%F g oA 2 Rk Fllevel 3p K 2
e

SRR R R L

2R R AR A

U RPHERE S LR R ARET 0 H AR s %

# 3 HFerlevel 37 F FAREHIRF o § Level 3ehpER Wt i<pF > Level 327 4

g ig A, v ,N—;;}%-mP_Jﬁ,\g’bﬁqﬂ’i%POQFT»II%
i o LiElevel 3A KB ERNDERE 4 LR
BT £ 30% » Level 3fp7 it sl d #3 chd d 5 o

R 2050 Ha) §

henfe s F S o TR &

AR A3G o F Level 3p KD 2 (7% 2 AT HEPE Level 3 ke ¢
37]'-*&%52?&3‘%—“ o ARHHLR BB ORI > AR A AT HEAG A L&A g R )

DEGH HEA e Bent DAL B o B R

TR R o % 2 G o § Level 3% 2 A pE

Jﬁ%%"ﬁés\ - R

» Level 3 e} & & P

FErAR S RO RO B BN 2P IR ARERTE DER

R ITINET Y ST

B AR R o

dpt AT e AR FE AR S o g
ATLZ igi:]“j_’ﬁ *HECR R R f%"ﬁi,_l‘ll (T3 2 ANTTF R

e FER T L ES Ik > kB Level 3p R ERTE D

50

LERTL S

FHOX 2T R

KR A RS
X S Ry

SEER

-



%5-12 AR FHETH P FRLESE

I P Level 2 Level 3
BEHD b F
5 5 40. 8% 59. 2% Level '3
[T R 45. 2% 54. 8% R
B-F OB
ETEE 31. 5% 68. 5% +9. 3%
TSR 35. 3% 64. 7% +9. 9%
R 23. 3% 76. 7% +17. 5%
AmT B 26. 4% 73. 6% +18. 8%
o | 11. 2% 88. 8% +29. 6%
GnT 13. 0% 87. 0% +32. 2%
P 4. 6% 95, 4% +36. 2%
AmT B 5. 5% 94. 5% +39. 7%
75 & &
R 39. 5% 60. 5% +1. 3%
G B 43. 8% 56. 2% +1. 4%
Ly | PR 38. 3% 61. 7% +2. 5%
G B 42. 5% 57. 5% 2. 7%
oy | 35. 8% 64. 2% +5. 0%
G B 40. 0% 60. 0% +5. 2%
P 33. 5% 66. 5% +7. 3%
G B 37. 4% 62. 6% +7. 8%
X2
o | THH 35. 2% 64. 8% +5. 6%
GnT 39. 2% 60. 8% +6. 0%
A 29. 9% 70. 1% +10. 9%
GmT 33. 5% 66. 5% 1. 7%
oy | 20. 6% 79. 4% 20, 2%
G M 23. 4% 76. 6% +21. 8%
T 13. 4% 86. 6% 27, 4%
GmT 15. 4% 84. 6% +29. 8%

51




5.5 ¥4

T AIFT A Fﬁ‘&if"@fﬁ;:ﬁﬁ—?&%mﬁh‘ ’T;‘-*‘/ﬂ

Aa\ L5

%Hiiﬁﬁﬁﬁkéﬁ’Qﬁﬁﬁﬁi%%igﬁéﬂoﬂ&%%%ﬁ#%i%

LAY EERRLIBE T M 0 A kT

1. ﬁ]'ﬁ’ﬂ%/ﬁ-ﬁ 'PJ}J 2 jﬁ’ Iy 4+

R LA B 0 A B 3

ERP X 2E BRSO REFFRL GNP EL R BT

.-lzg;r%?«}; LN RN 3 N3

i

==

SR EHENABERTE A G IRIAR AARLT > S H S §F

SRR TR S L

PR R FRE 2 BREAR - FLFORAR B E
SURSICE R R s ’?ﬁ‘?‘ﬂ'?fjﬁé‘

EPE=DN
LD PR RESTS S R N

g sirssEr B IR ARSI ANEE

#

“~

SRRV P EERN L SRS TN E R LS

TR K S s G )
ARG KD G b

rPREpEERTD
PEBGFLEROPETZ 0 T RN AR A G AFRDOBHET L
oyt MBRAFTEEES  ARD F R E R RRE XTI R
B RS > T RRALIRTEE SRR MR

p#
L5 R PRSP ERA BT Y R T

% pH ok
S H BT B g ,’\?‘uﬁn—-ii,}“{f‘-}-\uiﬁuzﬁgfyg'glﬁ'ﬁzﬁ\ﬁl

L
v R R

RO S A AR M AR R Sl R ﬁ°%lﬂ%iﬂ%iﬁﬂ—

PR R R HERRE R Ry

A

LAE

L p R

W R R R T m*iomﬁﬁ%%ﬁﬁ’%%%%ﬁﬁ?

Fogng Ao, F) L i T BT FE iR T e e

EFRERAERERA AP O R A LTS PR D LR A

FoF A
PRt T A 4

M TR 1 B

B 5 % 3

e s VRS pRE 223 F 5 FEFTUREFET - F X 22

BPAMZpED AT URE I AT 2P E
R adli B> i #2225 p 892 LBRE

52

o

<
& kL4

v AR B

o



5% BHhees

6.1

i
-$

(-) P32 E&

AFLEERER ST S 0 B R R IR ERG L -
¥oeh s g BF‘.%—‘F*{ BRXAFAS O BH o S 58P H2 4500 e BoEHE
Fida REMOER2 GELE « GRS AHTY 0 40 B F LA g

P xgrded RS SRR BN L RIS RS - et AR #
PoRREEEG S LEYFEBHATELRE RIS O RESFLAPEE

? ']%'/‘;{: o

ﬁ%wgﬂﬁﬁ?ﬁiﬁﬁﬁﬁﬁfAﬁﬁﬁ’pﬁ%%ﬂ%?%Wﬂmmp

e

% féjﬁﬁ’nb Glge® o ¢ d B < B~ gl &k Bz fg{g—%’lﬁ%:@‘g\; ‘:"ﬁ;'l_‘}ﬁ’r‘v FRTE

Boo B K AARPEEO G BLLPFEFR AR ABEGRY 6 L 5Kk

(43. 3%) e 2* —‘ﬁ."iﬂ@”ﬁ RSN =2 0 LA fﬁd DR Py
i‘i’lﬂ I’qﬁ F= ﬁ#‘-w » 1B — ‘}'b-F-}j:f_ :r.*-‘;}%ﬂ}'g_;\. j\ﬁ }J 2 A
i%ﬁ%ﬂ

(2) A#HILHIN 2 A4

b R I ERFLI LA RIS L ulevel 27 R FL AR T
MR B H RN AR X 2P A R A BRHT GG T
EE YRS L R N A I TR L L PR TR TS
R RS ﬁﬁ;g%ggd ﬂm§ﬁ5§°é*ﬁﬁﬁiaﬁéﬁﬁ

53



(z) £ FHHN2FH

Frafflr 3 SE ey il X T "~ TEKEY fiih AR
AMENZF 2H2 ABETFIBMI A R - AR BERET £ 2 Hi2
RREB RS D LT Bl 0 P T i RS A X 2P LT
Y REFEE c bR AES G o B R ARIAZ AT LR H Y
AL R FE MR R A AL B LA o RSB E I e
R RE PSRN MRS 0 AR RS RE RS S RN AR P F T

B2 ER GRS

G

2
(1) BEIERIA A7

AT EEAATT O RREH D A R R R ER B DRE ]
FAREYZHEEBR ARSI A CREVZ X 2PEELN SRR R
A0 ZERLPEEN > A 2EOP L °¢ﬁ%é’iﬁﬁ%ﬂMW13
S A PERBFLIPREROERL o T BB IR R RANT
BEEMIERR: 2 FEH I FE R F22 3 2 ERT T ES P EOES TS
‘# tlevel 3p B8 2 PR F A TR A AT < b5k f Level 327 ) 5o
Blevel 3p K2 2% 27" F s tgdeFlevel 323 & F o H P » 4053 HFhy 7
L3 RBOSER > I PERE OB BIFRR S o PaEATRE T UG F

HE SRR E AP Bl T E 2 % o

A}
Enhn

=1
s
£

*mk-

54



6. 2 2%
AFTEHARFUFHT AR ERATDFRE2ZITLME S 2 ERAT

L. 393 i g a B ERTILHEFRELELR HFRLT - 4
T H R E A G RS R TR M E T g i
“}'Jq*}iiﬁ;iffiﬁ'@%m_&i\’é ‘/‘}J'Fm séi‘?/ﬁ‘/‘ﬂ'g)‘jﬁ';ﬁfﬁ;’ m%“—%’/ﬁ”\*
KRR ALY A R RLERTE o i B o S A e W

2. Eﬁfﬁfﬂiﬁ/{f’?u %{k;‘#f;j‘m 9;4’_ a;}'ft;__ﬂ:{}ij_l—ﬁ_‘:i bb’*iﬁ?}ﬁf‘g@,} \f\ /%
Fl2 KR o ERARE LT U AOERL G T ARG FHAE D
PEF AR R R b A o AR 2B G T R T

R R R TR P R SRR I R

M 2>

3. AP REHIFERTIRFERRFFLLEFNIAL B0 L HT
WRHL R SREFFLT TR EALPER 20 A2 P ESK 2
FHOERE R LE

4. PP RREAFE YR ERBAMASHF Y HEAZ S P H 2 A
M A R ERARE MG EAEL SHEM BRI R

WL ] R

55



242 R

¢ A

. 232 Q01T)° THac® & @ ¥ Al pFitaib € ARG RE ) iR
B X T L, L:;ﬁb-r‘; °

2. ZBA~IFEB] (2017T) "TA2FEKRT ) o FRLIT A ST o

3. TP (2015) o T A ESE - AF I PEFAfAIFEN IR
KO | 0 SARETIHAL ST o

4, #F Ak~ FRE o~ EHE (2018) T AR pEERD 2 AWK BESYT ) o
¢ Bﬂiﬁﬁa?]?g 107 & §jivem ~ W% A5 € 0 | 2248-2271 -

5. EaE (2018)c ThEEME L A2 B CHRHAREAIRLRZE
f,;.l?fSJ ’ @E]v ¢ B 5 ?rgr’b?'j\'ﬂ Agﬁ‘_l ‘__phk_%frgﬁ'_l e e

6. m&z (2018) o "B UFPHBEIBIEFARMED XL TEHR
b RS - SSRE A R S S N Rl L SR e
B ARl o

7. w T (2018) c THETREHNT P B ERIEEED G GERE 0P F

EARER 5 ?g 107 & & jissh > F% Pﬁg B 2171-2184 -

8. ® L (1997) TR HRe AP RAEFE 2Py ) o i+ %‘?iﬁ'ﬁ%ﬁﬂ§
EH;Z »:'Lﬂ,’ﬁ.l ?‘/-‘«;7 o

9. HEis% (2011) "B ORT AR AAT AR ERAKEFTL L
1. R2TFEaRWE~FIAIRF RALG® -

10. %] s (2018) (R BRI AEEE R ) o AT FE
; ? pri g gﬁ.l —/‘ > o

we e

1. Anderson, J. M., Kalra, N., Stanly, K. D., Sorensen, P., Samaras, C. and Oluwatola,
O. A. (2014). Autonomous Vehicle Technology: A Guide for Policymakers.
California: RAND.

2. Arunotayanun, K. and Polak, J. W. (2011). Taste heterogeneity and market
segmentation in freight shippers’ mode choice behavior. Transportation Research
Part E, 47, 138-148.

3. Bagozzi, R. P., Davis, F. D. and Warshaw, P. R. (1992). Development and Test of a
Theory of Technological Learning and Usage. Human Relations, 45(7), 660-686.

4. Bagozzi, R. and Yi, Y. (1988). On the evaluation of structural equation models.
Journal of the academy of marketing science, 16(1), 74-94

5. Bansal, P., Kockelman, K. M. and Singh, A. (2017). Forecasting Americans’ long-

term adoption of connected and autonomous vehicle technologies. Transportation
Research Part A, 95, 49-63.

56



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Becker, F. and Axhausen, K. (2017). Literature review on behavioural experiments
for autonomous vehicles. In: Proceedings of the 96th Annual Meeting of the
Transportation Research Board, Washington D.C.

Bhat, C. R. and Sardesai, R. (2006). The impact of stop-making and travel time
reliability on commute mode choice. Transportation Research Part B, 40, 709-730.
Brown, A., Gonder, J. and Repac, B. (2014). An analysis of possible energy impacts
of automated vehicle. In G. Meyer & S. Beiker, Road vehicle automation. Berlin:
Springer.

Cervero R. (2002). Built environments and mode choice: toward a normative
framework. Transportation Research Part D, 7, 265-284.

Daziano, R. A., Sarrias, M. and Leard, B. (2017). Are consumers willing to pay to let
cars drive for them? Analyzing response to autonomous vehicles. Transportation
Research Part C, 78, 150-164.

Debrezion, G., Pels, E. and Rietveld, P. (2009). Modelling the joint access mode and
railway station choice. Transportation Research Part E, 45, 270-283.

Devarasetty, P. C., Burris, M. and Shaw, W. D. (2012). The value of travel time and
reliability-evidence from a staed preference survey and actual usage. Transportation
Research Part A, 46, 1227-1240.

Dissanayake, D. and Morikawa, T. (2010). Investigating household vehicle ownership,
mode choice and trip sharing decisions using a combined revealed preference/stated
preference Nested Logit model: case study in Bangkok Metropolitan Region. Journal
of Transport Geography, 18(3), 402-410.

Eby, D. W., Molnar, L. J., Zhang, L., Louis, S., Zanier, N., Kostyniuk, L. P. and
Stanciu, S. (2016). Use, perceptions, and benefits of automotive technologies among
aging drivers. Injury Epidemiology, 3, 1-20.

Fagnant, D. J. and Kockelman, K. M. (2015). Preparing a nation for autonomous
vehicles: Opportunities,barriers and policy recommendations for capitalizing on Self-
Driven vehicles. Transportation Research Part A: Policy and Practice, 77, 1- 20.
Fornell, C. and Larcker, D. (1981). Evaluating structural equation models with
unobservable variables and measurement error. Journal of marketing research, 18,
39-50.

Gehrig, S. K. and Stein, F. J. (1999). Dead Reckoning and Cartography Using Stereo
Vision for an Autonomous Car. Paper presented at the International Conference on
Intelligent Robots and Systems, South Korea.

Haboucha, C. J., Ishag, R. and Shifttan, Y. (2017). User preferences regarding
autonomous vehicles. Transportation Research Part C, 78, 37-49.

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E. and Tatham, R. L. (2006).
Multivariate data analysis (6th ed.). New Jersey : Prentice-Hall.

Harper, C. D., Hendrickson, C. T., Mangones, S. and Samaras, C. (2016). Estimating
potential increases in travel with autonomous vehicles for the non-driving, elderly and
people with travel-restrictive medical conditions. Transportation Research Part C, 72,
1-9.

57



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Hensher, D. A., Barnard, P. O. and Truong, T. P. (1988). The role of stated preference
methods in studies of travel choice. Journal of Transport Economics and Policy, 22,
45-58.

Hulse, L. M., Xie, H. and Galea, E. R. (2018). Perceptions of autonomous vehicles:
Relationships with road users, risk, gender and age. Safety Science, 102, 1-13.
International Transport Forum. (2015). Urban mobility: System upgrade. Paris:
OECD/International Transport Forum.

Jordan, J. (2016). Robots. Massachusetts Institute of Technology.

Juliussen, E. and Carlson, J. (2014). Emerging Technologies: Autonomous Cars - Not
If, But When. IHS Automotive.

Kalra, N. and Paddock, S. M. (2016). Driving to safety: How many miles of driving
would it take to demonstrate autonomous vehicle reliability. Transportation Research
Part A, 94, 182-193.

Koppel, S., Charlton, J., Fildes, B. and Fitzharris, M. (2008). How important is vehicle
safety in the new vehicle purchase process. Accident Analysis and Prevention, 40,
994-1004.

Krueger, R., Rashidi, T. H. and Rose, J. M. (2016). Preferences for shared autonomous
vehicles. ransportation Research Part C, 69, 343-355.

Kyriakidis, M., Happee, R. and Winter, J. C. F. (2015). Public opinion on automated
driving: Results of an international questionnaire among 5000 respondents.
Transportation Research Part F, 32, 127-140.

Lang, N., Russmann, M., Mei-Pochtler, A., Dauner, T., Komiya, S., Mosquet, X. and
Doubara, X. (2016). Self-driving vehicles, robo-taxis, and the urban mobility
revolution. In: The Boston Consulting Group and World Economic Forum, Boston.
Laslau, C., Holman, M., Saenko, M., See, K. and Zhang, Z. (2014). Set Autopilot for
Profits: Capitalizing on the $87 billion Self-Driving Car Opportunity. Market
Research Report, 2, 34-46.

Lipson, H. and Kurman, M. (2016). Driverless: Intelligent cars and the road ahead.
MIT Press.

Milakis, D., Snelder, M., Arem, B., Wee, B. and Correia, G. (2017). Development and
transport implications of automated vehicles in the Netherlands: scenarios for 2030
and 2050. European Journal of Transport and Infrastructure Research, 17(1), 63-85.
Molnar, L. J., Ryan, L. H., Pradhan, A. K., Eby, D. W., St. Louis, R. M. and Zakrajsek,
J. 'S. (2018). Understanding trust and acceptance of automated vehicles: An
exploratory simulator study of transfer of control between automated and manual
driving. Transportation Research Part F, 58, 319-328.

Moore, G. A. and McKenna, R. (2006). Crossing the Chasm: Marketing and Selling
High-Tech Products to Mainstream Customers. Harper Business; Revised edition.
Nieuwenhuijsen J., Correia, G., Milakis, D., Van Arem, B. and Van Daalen, E. (2018).
Towards a quantitative method to analyze the long-term innovation diffusion of
automated vehicles technology using system dynamics. Transportation Research Part
C, 86, 300-327.

58



37.

38.

39.

40.

41.

42.
43.

44,

45.

46.

47.

48.

Nordhoff, S., Arem, B. and Happee, R. (2016). A conceptual model to explain, predict,
and improve use acceptance of driverless vehicles. In: Proceedings of the 95th Annual
Meeting of the Transportation Research Board, Washington D.C.

Ortazar, J. de D. and Willumsen, L. G. (2001). Modelling Transport, 3rd ed.,
Chichester: John Wiley and Sons.

O’Fallon, C., Sullivan, C. and Hensher, D. A. (2004). Constraints affecting mode
choices by morning car commuters. Transport Policy, 11, 17-29.

Panagiotopoulos, I. and Dimitrakopoulos, G. (2018). An Empirical Investigation on
Consumers’ Intentions Towards Autonomous Driving. Transportation Research Part
C, 95, 773-784.

Rangarajan, D. and Dunoyer, A. (2014). The global market for ADAS will grow to
€7.2 billion by 2020.

Rogers, E. M. (1962). Diffusion of Innovations. Glencoe: The Free Press.
Royakkers, L. and Est, R. (2017). Just Ordinary Robots: Automation from Love to
War. CRC Press.

Russell, S. J. and Norvig, P. (1995). Artificial Intelligence: A Modern Approach. New
Jersey: Pearson Education.

Shladover, S. E. (1995). Review of the State of Development of Advanced Vehicle
Control Systems (AVCS). Vehicle System Dynamics, 24(6), 551-595.

Wadud, Z. (2017). Fully automated vehicles: A cost of ownership analysis to inform
early adoption. Transportation Research Part A, 101, 163-176.

Wardman, M. (1988). A comparison of revealed preference and stated preference
models of travel behavior. Journal of Transport Economics and Policy, 22(1), 71-90.
Yap, M. D., Correia, G. and van Arem, B. (2016). Preferences of travelers for using
automated vehicles as last mile public transport of multimodal train trips.
Transportation Research Part A, 94, 1-16.

Begg, D. (2014). A 2050 Vision for London: What are the Implications of Driverless
Transport. Retrieved from https://www.transporttimes.co.uk/Admin/uploads/64165-
transport-times_a-2050-vision-for-london_aw-web-ready.pdf (Sep. 15, 2018).
Casley, S. V., Jardim, A. S. and Quartulli, A. M. (2013). A Study of Public Acceptance
of Autonomous Cars. Bachelor of Science thesis. Retrieved from
https://web.wpi.edu/Pubs/E-project/Available/E-project-043013-
155601/unrestricted/A_Study_of Public_Acceptance_of Autonomous_Cars.pdf
(Sep. 15, 2018).

Insurance Institute for Highway Safety. New Estimates of Benefits of Crash
Avoidance Features on Passenger Vehicles, Status Report, Vol. 45, No. 5. (May 20,
2010). Retrieved from https://www.iihs.org/iihs/sr/statusreport/article/45/5/2 (Sep. 13,

2018)
Power, J. D. (2012). Vehicle Owners Show Willingness to Spend on Automotive
Infotainment Features. Retrieved from

http://www.jdpower.com/sites/default/files/2012049- uset.pdf (Sep. 17, 2018)

59



Schoettle, B. and Sivak, M. (2014). A Survey of Public Opinion about Autonomous
and Self-driving Vehicles in the US, the UK, and Australia. University of Michigan,
Technical Report No. UMTRI-2014-21. Retrieved from
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/108384/103024.pdf?sequen
ce=1&i sAllowed=y (Sep. 16, 2018).

Underwood, S. E. (2014). Automated vehicles forecast vehicle symposium opinion
survey. Retrieved from https://drive.google.com/file/d/0B8gGx-
CYKVWREVMTEhHQUxjOWM/edit (Sep. 16, 2018).

Waymo > &L F 4+ (2018) - # p https://en.wikipedia.org/wiki/Waymo (Sep. 10,
2018)

60



%&iﬁﬁﬁ%

AT EZEH Level 3p B2 enI A2 F7Fatle g B R S SRR -
[]®ﬁ%93§?MMﬁ‘f<‘%ﬁV”T%&pﬁ%’qﬁr@®7ﬁﬁﬁﬁliﬁﬂﬁﬁmﬁ
[ @ %tp ,”a;’ﬁ e ~ E A~ l%ﬁ_i.” W%&g, ﬁ}ﬁ e e ESAEE LGP f’i;&;; Hig B
[JOA4p B2 - 2R - FREFEIPIRE WO AFERRF LG pEr i 2
- SE R4
(IO 85 9 st~ 2 - 1 ¥ F13 RS - 25 ERA Y 5 G § kil i 8
D©f“¥¢é B 2R - P REFZRFURRE I Mo EREE L7 8 ,”aiﬁ et B
Z.TJ&;U(I By e BHE R R SERLE AR ﬁérﬁﬂ’vﬂnthevel 2;t8 > 2 k- H
RV AP ERIEFp B ER D Level 3p KD ’@H’%}f;'f 7GR ) E 'Trrlﬁ‘é*_.éf' T
e o -
B+ gk
PEE 15 300 § ~
Fa K 0§~/ % 350~/
4 - ik 40§ ~/* & 254~/ &
% 3 IR Rt B0F 2252 %
EHS R O[] Level 2 # it d O[] Level 3 #itp B2
PLR B 90 § ~ 285 § ~
FE A A 0Ng~/+=# 0F~/+ &
i A & 407 ~/+# 2 g~/ &
% 2 I EREE Py A 60§ 254 - g
EH R O[] Level 2 # it @ @[] Level 3 #ix p &
PET 1 900 4 ~ 300 § ~
7% = A ng~/+=# 0 g ~/+ &
W4z fo & 35§~/ L 20§~/ &
% > 32 ~2gd - 60 § 224 - g
HHESE O[] Level 2 # i i% O[] Level 3 #ixp K2

AT PR PP RRAAT § 5 AR R B R

2F A ERC-—-DEFER
2 3 4 5H 6

13531{ ‘lﬁ"’ﬁﬂbm'ﬂcgﬁp/f’

+¥PEERL B EHN TR EAR

L% ?*B3<--—->h

>

¢

B S0 325 e VR LI
# ;ﬁ. %%ﬁ%ﬁ ,:“. o

IV
ERDY SRS r s

TR el S
IQZR-»,J VL»

ﬂ ’é'—-n%t /E'J A llfb
FRde /4 Eor %

I O | A |
OO odosan
O OO Ooododn
DU odogn
OO0 odgosan
OO0 odosan
OO0 OO O O O —

B 15 *‘T‘Fts;%\‘ g"]
S >§5§ o3 ,g /F'J

N O |
OO0 00 g g g
O OO O 0O OO O ) ee
O OO OO0 Oy Oy ) -~
O OO OO0 O O O o

I O O Y

I Y

=@ HE 0 P ]

61




SR 55 G Level 3 f #5 K BT 2 EAA S f8) § R 2

@174

Arlevel 3B F - fa PP g B TR * o

30 H;gmu;p;z%gﬂﬁ PEEAs FaE gL K o

(@5 Hm» + g%‘rLevel R a§€r a:",»é ; LLmS‘Lp_FL,pg Ko e e FILP
A F] &

[ ®% # + &

}é—p Uﬁ}xt‘! i Ié’}fv?]zmléﬂ

O@mf % | sp R R e 52k -

=R
’J Eﬁ-%—l%q’f °

%*%LWMBEE %#ﬁ K

R S

* o

g KRR A A 0 T
MARERFAETREYE S n%

(o %

* F ECATHE > £ 25 Level 3 p FE I
B oo

2EpE 4 g

FikREE Level 3R ER T ORI BEREFER !

foalcs

b A it

=
:E—F
s

PE]

T\ == Y
# EASeE

[t
!

RS Sk

PE2Z %

, == Y

(a8
|

PR AR B R 4

7T RS @

PE3 2

\‘—7;:’

RO B

(a8
|

11 & 2N e A7 {8

PU1

Jqﬂtmmm
| [y |y | Gy

N\ 2z Y
j‘\‘ F:\.}P

%9 NG b o

puf

PU2

;\;,1;; ] a;”_éii g o §F 5B R

PU3

ARG B BRI AP D

SN1

RN A R s o AL R

SN2

AEF LT EAA AR D

SN3

AEFLAT APREAL AR pED

SAl

nE P i:}?‘:,{ﬁrré 5&\‘*\'&& ’ﬁ/é" g EJF

SA2

gj;zﬁgg aié’iﬁ}t%*”x“)xx)‘

SA3

EERIYE PRI Lk FE

RI1

EX
#
#
#

g«‘bﬁ"*ﬁ Hfé;lﬁ““lir-(w% B F poE AR

RIZ #

%
%
\
A

e (REEE R AP EFTIR A ir-fcwm? &z

RI3 2

ALE pEE S L NG IE R A AT gD

VAl

ARE XE RTINS

VA2

ARLAKED GUEAR D hp o

VA3

ALpER ERAWD H g

ATI

AR pEFIHAN G ALER D

AT2

ARAPERT AR DPFRG

AT3

DDDDDDDDDDDDDDDDDDDDDHE
N
) 0 O g O 0 O 2 E e S E S E EN O D D e

AERRY PR DR EFDL G N g R

DDDDDDDDDDDDDDDDDDDDDC»I
| | ) 0 ) 0 0| 0|0 0 0 0 | 0 0 0 0 0y 0 0 ) o
L ) 0 0 e ) ) 0 2 T ] =

Ol o=

=i
W
3

[EO O

‘?1155

B
p2

nipwl O [JO4

nEds O 25 AT []026~40 & [1®41~55 g []®56~65 #
Sk O [(JOF % [J04# (@i [0«

5 Hp ﬁ'r)é.tfrv_{_g iﬁ Ao r’r‘l'F‘P‘—«L D@%a’ﬂdj D@rﬁ 1? \&x + D@*\'

[]®66 & rz

HpFE [ @H B

e p B H R RT R R AT 2O [JogE Ay oL [JOH
~ARED PSR ATRBFE N S ARG EMER s EBE 2~

62



