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ABSTRACT

Self-driving vehicles are one of the innovative applications of artificial
intelligence (Al). On-road experiments with self-driving buses are conducted
around the world. This study focuses on Level 4 self-driving buses. We explore
decision-making factors of potential users who are faced with a ethical dilemma
situation by using a cusp catastrophe model. This study collects data through
questionnaire surveys in Taipei and Shanghai. Results of the two cities are
compared. We find that 47 % of the respondents find it acceptable to allow a
"human driver” or an "Al algorithm" to control the Level 4 self-driving bus
when faced with a ethical dilemma. However, they prefer "human drivers". In
addition, respondents in Taipei perceive a higher usefulness of self-driving buses
and have more positive attitudes toward them than respondents in Shanghai. The
latter exhibit higher perceptions of risk and behavioral control. In addition, we
conduct a qualitative analysis based on a cusp catastrophe model. The results of
this study can serve as a reference for government authorities seeking to
formulate policies for promoting self-driving buses.
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HIAHRBHT T R RF Gt T 20 AT - RUBIER AU & P Bt Tk n] DR BB 2 DR T HUERUE. (A8
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TRIRINIZRIRY » SUSERR L S A A SR R IR T - TIAE S AT RA T T TH - A2
EALHL Fig R H B N E R E R T R - EERPRAEGRIEER - KRR
Bats TG T - IR A SUERHR (convenience sampling) 1AIGAEMIEEHEI TR
BERHSCERIIRAT R 110 55 7 H 21~30 HRH] 10 X - HdE 676 (3RS (At Fy 343
AR ~ gt HRy 333 IrERARA) - WHFERARDIZ M LEf TR (58.9%) » Hriel
L 18~29 % (51.5%) @ HLK K 30-50 5% (31.8%) » FLAARARFHANE 1 Fivs -

&1 BAAOMEER

B $E Harkb R L3Epiil) ‘ot
=Z]k 50.7% B 41.1%
hs Plan=]]

Es kg 49.3% R peglis 58.9%
B 31.1% 18~29 5 51.5%
I~ R 38.5% R 30-50 % 31.8%
/N 15.7% 51-65 5% 16.7%
HAth 14.8% KELIR 68.5%

R —
WHgeRT L E 31.5%

2B 2 AU TR .~ TRREE, ~ THMREATRPEN] ) DU TSR, F
DOl RS THIF (5 B LR TG SR+ ARBEER 2 AT LIKIGE AT 25y Cronbach a 33K
r 0.7 » SFEEISUSRE S EERYERIEHE (Cronbach o KA 0.7) - i S HAVERE S ERIZ
0.7~0.8 » DUk P AT EARE R SOREERTE AR 0.5 MARHE » BURASCRATER AT
eI A —ERERE R EESUE - B 2 RIS RIS (HIEREAY) BT
R T T HIEAH ) RBIAGRIIRIZR TR IR - ARIEE 2 v E TSR |
FIFERE PUL (Fa8 B Al BHAHAIARGEEA R RGR) ~ PU2 (Gl RfEREA Al
BRI AL ASHRIBE S 20 8x) DUk PU3 (BTN 53R B Al By A B EL AR BLSE £7
W) HRKZERESRIE 0.62 ~ 0.80 ~ 0.72 » HHEFAHR 0.5 FYREHE » [hoh » ARIER 3 1]
DIZEEL TAISEA N ) WERREER - B RAENE - LUK Cronbach a43jili2 0.8~ 0.5 -
DUk 0.8 » SELEEMTHERER TAISE A ) MR BRI B A E R -
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P
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3
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036 —{  PU2 02— Rz f2Z jﬂ”ﬁﬁ’f’}m
048 —  PU3 044 —|  RI3 0.75
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062 —  AT2 044 —| PBC2 el }fiﬁ(f]jéé)
048 —  AT3 0.66 —| PBC3 0.8
IEANAF (v)  pEH P R AT A 5 SEIRTF (u) BT AT R R

RAREED

2 RENEEASRESER

—326—




BERENERTHERERERAEZWIE

JE N AT — S E e S A IR ZR 2 3R - MR SR SRR LR A B (B T
B RHAYEACEE/ MR O BURRASE 1 > ARYE(LEREAN 0 BUFRAE R 2 > Ll AT HAYZ
IR AR T 1 S P PR R JEUR S+ b T — 28 DA E R e A BB P o R A
I ° - EFTHmAS Ca S T 2 RIS St ity T B T SRR S
BURREY > % 3 SR REL BRI RS TTAURRAR » SR B TR R AR T TR AT
ARG » RIS 3 Al DUNE 2= A LB iR A S A I B TASE R TR 7K (p-value
FPINRY 0.05) - st e dbi Fig R fEbiriEr T b A ] DI
(D) ZILAORAAE TRISEE I, ~ TREEE ) ERdfEfgim L BTERy T RIEEBRaREE N
A > T AR AN RS = S I B VAT R T = I LEBIRIAME =Rt
MUREACIBEATE AR ERY T AISEA FITE BT REIE | AYRRIRIBE L LR B BRA SR -
Q) fEEFEAHR TSR | AT - 2 CHEAEEAE & &R O BB AT E R
atidl (54.3%) - (H2 BipthEAY AR B LRANR IR - KA 53.6%H L3z
B TR O H A HAY R -
)1 T HISEIT Rt ) MR - LBt AR AR AR RIRVE T - gl
FEFE(53.1%) BTGB OEBARGR TR REH ) e - B2
Ml AR AR B 55. 5P 3253 FoRIEAE Wi HEERE -

R3 AEBHEBENFHIN

HE T 44T J& =1k ki p-value
1K 36.0% 64.0% .
HEA R — 0.000
= 65.9% 34.1%
1K 46.4% 53.6% i
IR R\ — 0.024
= 54.3% 45.7%
1K 29.9% 70.1% .
REE — 0.000
= 68.2% 31.8%
L & 55.5% 44.5% )
HIEAT Ryt — 0.016
= 46.9% 53.1%

2K 4 BUANTFE R i B A VR -ROT 0 AT IR - ARIRER 4 W] DURBEAE A EAIBATE

5. FEHBEARLIHAIARIE Ry | FORRAERZAR I R AL B AR AR AR - [RIR AT
ARy T BRI - DUEEE TR - 55250 A FERISEA AR = E i R R AR R
R EEREARAR M - ASERRA A FERSEAT FIPERIRTHEA L IR SR 0 B B E L &/ Nk O - RS
E A TEAISEE TR BIEA G DL | SREHTREE - SASZ3%E A fEAISEA FITERIRGZ b - AR
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gy TASEERINE ) B TEREE , ~ TRREE B TR SEHEERIGE HEKYEE 5 e L

WHORRATR Y - TRRRE ) Bl T ERR , RS ERIMR TR KR - 3R 5 BAER 6 AUIELEEE]

MG T ERE /K AR A SOOI IR i E B RRS AT T

L 2L : BUERAEERE AR TREEE | SRR SR LCIEARA - WIFERr L LS RAOAR
ARERY TR R ) MEAEERINASE (&) DUNBIEA -

2. bR - WESERT DL LR RRAVBACE Y B AR TSR A ) A ERRIE AR
(&) BURHIBEA -

x4 MIRBEEAOFRBTASH () RBEFE p-value
A FI Al A e HIEAT Fo 2]
- ¥ (0.076) 3 (0.204) i (0.309*) 3 (0.390)
2]k (0.065) =21k (0.364) 2]k (0.013) =21t (0.463)
— ¥ (0.653) ¥ (0.149) g (0.242) ¥#§ (0.523)
=]k (0.829) =]k (0.335) 2]k (0.377) 2]k (0.931)
o Fif (0.686) ki (0.072) ki (0.308) ki (0.925)
2]k (0.384) 2]k (0.078) =1k (0.227) =21k (0.577)
- ¥ (0.227*) g (0.371) ¥ (00257 3 (0.560)
=ik (0.0427) =]k (0.108) 2]k (0.454) =]k (0.368)
xRS5 REEEEEMERINRZI SR () RBEFEK p-value
il =it
s I e 1 REJE (p-value=0.013)
TR = i
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2w 68.2% 31.8%
x®o6 MEGAY  BEEEHBRERTESUHENRI SR
il =]k i
WEENE | AEERNYE (p-value=0.042) HEFE (p-value=0.025)
FRE [ liv =t liv
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3.3 RERIEEETES

S g AE e T 2 P R A F2S R (u, v) SRR SRR — R AR BB B (x) P fH R IR
PEREAY » BEARAY Y 22 B2 [ S F #2122 [ (control space) » 2 Bl B 388 A Y 1Y B4 4
(potential function) A AFSRAN, (1) Gilmore ®”! + Saunders ™ :

F(u,v,x)z—%x4+%ux2+vx (1)°

SRE BB IR S VAR B iy e e WS PR AR - 5 T 08 o {22 el A i Bl — [, K R
B AR 2B EUER &SP AN RIS A BSRA S - 1T B Fh e A3 B iR g
BB SR B o SR AR SE A (equilibrium surface) » ] DU EAR RESEBIIRRE
figt o FEFHSQERBIME R 3 22 H AL — e B R IUR 7 BERESE (bifurcation set) » S35
FLE B TERENEIEMERIAY Cardan FIRIZ/NY 0 AUREHRIEEIERS - fEAI8 R - Cardan #
BIHELATIR > 03K (2) « EA/NY 0 BRI IS - e e R B ER IR 2 B
GRS HERRER -

du’ =27V 2)

FHEC (2) W] DARIE 3 RS 2 FH A BB Y T A S AT REL sk - EBB SR
38 P RO HRFREI RS - 20 B2 R Ry 73 KT 1~ (splitting factor) AUFZEMHIREEE u -
LUBARAE Ry IEHIIAIY (normal factor) AURZERIREEY v o AR SCRERIBE BRI DUE M5
VIENPEE S7 5 Z - et YN SN P Fe el i) S b SN S iR NP I e 2 B
SRR Lo i R T P P 3 A AE TR R F A B WO R A R - DU B R R Y
A RTREINI SR - ARIEE 2 HARIASCH A MBS BRGS0 - E e R AT
e € E R A BB MO (G HEIRY - SZRLF I DOER T ASHEINE ) B T AL BERRE | FRifE
R - FEEER b - EERSRITRER 7 T AR ) B AL, SEiEEAS) B
" AL BLAZHFEIBEHAR AT - (EEE AT DU T AL B AEFEIBSER AT - (EAF AR AR ) SFdtE
FTREAURE - T B A g o SRS A2 P A ERR IR DR GEIR) 17 R BEE MR AV HF L
FERIERRAI TR » RO GEEIER) 1T E E VR RR S > ERE SRR - P B o o SR S
IR i A H 2 VBB VAR 3G SRR T RRR T TR R4
A A B A AR T A 58 — (8 2D Bk 2 Je MR 2 R A A G B R A A O —
(Saunders %) » ACTFTRE R BSR TR A RRE AN FIN ATRE - 54 RIS B R 55
GBS S B R T S E R FAUE SR - SRR ARIR B R BRE R T R
TEA R G FBRIURRET TR M - A i Esi e BAA LR IR

6. 75 B 4 Sl e A A1 TR (4] {3 B B 25 1 B B0 Y T 22 M 1 R B B B 1% AP S Gilmore BT
Saunders P¥ 572
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SREVSEIR » BB S TE SR F() = 0 FTRE » A (v, v) REEZHIE B0
R —HERERIZER | o FEACCHR - SRR E R« BISSERER T AL S THEIRLE -
B R BRI T A | 5 T AL SO R B AR R E O B R
%meﬂﬁﬁﬁﬁmﬂﬁ B x HE P A A SO T R A B A B R e

P FH T | B T AL SOETEL A BRI ATE (RO T R R o B 3 RN

H’f B VAL ISR BIB I + RO B E AT T

1. SREESSE () 28R A FEAS SO B0 B R A B B R I R > 7l T A
KIS | BT AL SRET R A B E I TR BRI - ARWFSRR e RAE e ()
BUE AR S5 B e e T i RIS IE | DR T H ALSE | SRR -

2. A TR TR () SHEEERT AL STREIIRES - SRS T
T o B TR | SR » ACTEREE u < 0 R s AR S
T AL BITEHA a}ﬁfﬁfmgﬁa@%ﬁ i u> 0 HIZRZHHE AR T Al #UTEELA
B R R B AR 2 RS

3. WA ERIR TRUEHE (v) 38R ah 5 BN T A JE AR | 5 T AL EHIBTE

N B AR SRR S £ B R R 1 RIS R SRR T B e A BRI 22
RIS FE | B THBIE | S ¥y < 0 FTZEHE IR A AR HIB A SRR E Y
TREE R L ALLT i v > 0 BIFOR2 3k AL 7RI AR 8 B s R e L
N FIBT -

B 3 TR LA A R A BB - 36 7 B R R B

JEBE LU SRS SR o ARIESR 7 T USRS 3 T S A ST 1 P B P ey
B 64.5DHIZEEEI R T ASHAIN | B T AL, #0R] CHBE 3 BRIz sy

s B) - {H3E% Pl T AR ) ACE(TUORERETILLI 47.0% - TiIflFeh AL

LB 17.5% ;5 b4 - S242aseh T AJEAIRE | BUERBIRIE 25.6% CofiEE 3 B2 mi e

Bz e [) © EHSRIE T AL LG 9.9% CEHIEIE 3 SR B E 2R iR

85 B o 5 7 BARAHEEILEE A I B R A A L BRI IR L [

(RS A ATRE I AT PR3 -

K7 REBSRERESHEBIELLGI 27

B | ARG SUTAL | ARG SUAL |
ol HE Al o ABfRLE T ASEEIRE Al o {BfRLE T AL
=it | 219% | 11.7% 44.99, 21.6% )
g | 294% | 8.1% 4929 13.2% oo
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IR ] i /
S ok
T N i Lo e
\ @ ot B 57154 (bifurcation set) — 4u

3 KRERRIEMEE

7% 8 Bt BB R 2 PR S B I B SSRA T R B ROTRUERS R - TS SR AERR 1

JE\ AR T B SRR T R IR R B RAER THRAE /KHE S » LAt P AR A3 R S TR B SR A 2 1 3 5 B
ARREA BN B CREE BT B /KYE - B R E IR B R RE B B B G A e — 21
L IERIAY- (v)  ARFSERra i RN 7258 Al B ERIAE S A SRR E N

RPN RRELHIETRE ST - FHZR 8 A-RUTRUERS R 1] DIIE - B2 B AN HEAH
Wy TRISEE R o JERSOBGER - 2B BT REA S AL KB T AT B B S ELE B AR
R B - DU TR - SRR R ) IRHE - FoREE AL
2" ANFHAIRER ALER ] - {EfRAF AL RLEBISHE 67.20%88 75.40% - [T @ TE@ R K
HUBRAME IR AT B A ] B ALER ] - HiRLF AT BILEBIRI 32.80%8 24.60%
[FEERATE Pt A DUE " RERE | STRITS EIBEEE o FHIL IR > A SCFTE 3R Bl R SR B B 5t
RARIERIA T2 TARA M o 8 TRREE ) SRR - H BRI T e AT
ErREHRAY - HE HEEIE TR /K YE -

- RAT (u)  ASHEERAITR I RA TR R T ISR [ LUK T RIS T Rt
8 MUAEREUR T ISR T R ) BLIRREA B BR (R 2R T B /K HE » B SZRH N
HENENY T RIRT TR ) BSOS HYE S A LI AL TH B A
21 i E R EE DR SR T SRR AN 22 - S i B {7 FR A BRI TUE 8 B 21 fry 2 g
FITRER o DAHISEI T R PERIAVIE LR T/ o BURRATR B - RERFRERHR A S5 67.1%52)
JERZ A ASH ARSI TOE 5 8 $ﬁ£ﬁ"f$ﬁlﬁ%ﬁé’w@ﬁ ﬁﬁEﬂ@E%E’\}\*ﬁjféﬁﬁ Al
HRRTAIBRRA » A BEGIT/NE(59.4%) Y3575 TR Rl AZEFIB - B LEib RUREIIASL
P38 {22 LA QR BB AR Bl 1Y 0 SRR 1 (RIS A T s 22 ) BELER REAR By T I P2 AF
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*8 FREERTRIFARE

— NFHHEIME ATRR | AHAEIREEC ALET
W | R | AMIEIRE | Al h I e p-value
Al EfREF AEFIRE W] EAREF AL
& | 67.10% | 32.80% 55.00% 24.60% .
HEEAEH 0.000
| 3290% | 67.20% 45.00% 75.40%
1K 66.5% | 25.4% 45.0% 28.0% .
HEfE 0.000
= 33.5% | 74.6% 55.0% 72.0%
1K 37.6% | 49.3% 45.9% 50.8%
w0 0.108
= 62.4% | 50.7% 54.1% 49.29
TR | K 329% | 76.1% 40.6% 52.5% .
0.000
A = 67.1% 23.9% 59.4% 47.5%

7 8 BTN R (ORIA ) FAoRISE A i B R RE S B -R U7 TS SR
AARZEE] 0.05 HURETHERFEKIE - K N EENE TS RATFTREIRIA © AR SRk
% - TRy s e R S T = E R - T AR EEM Al BdirdEEA
FHAIMSAOERIGET] ) ~ T EER R HATAER ALBGR AR, - DU T BEE RN Al
ERTTARMINEHEILAEE ) - & 8 BEHAAIS AR Levle 4 S5 HEE A HLEE] fEE
R EEPR RIS TR U550 - REREUR p-value Ty 0.108 » ZoRANFIRIEE R BRI SZ11 3255
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