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Exploring the Design Considerations of Elderly-Friendly Motorcycle
Shun-Chieh Chang
Chien-Hung Wei

Department of Transportation and Communication Management Science, College of
Management

SUMMARY
Taiwan will enter a super-aged society in 2025. Due to the evolution of medical

technology, the number of the elderly that can act autonomously in the
transportation system are increasing. However, the gradually deteriorating
physiological functions increase the risk for the elderly to ride motorcycles and
leads to a higher probability of accidents. In fact, the death toll from traffic accidents
for the elderly has exceeded 40%, demonstrating the urgency of improving the
traffic safety. In Taiwan, sidewalk construction and public transportation are
unevenly distributed between urban and rural areas. The inadequate traffic
infrastructures force elderly people with degraded driving ability to still use
motorcycles as their main means of transportation, and the limited mode choice has
gradually worsened the traffic environment for them. Therefore, the design of a new
scooter that meets the needs of the elderly and takes safety as the priority is required

to decrease the traffic accidents resulted from improper operation.

In the past, the research related to domestic and foreign traffic safety mostly focused
on road design and accident characteristics. However, this research focuses on
analyzing and investigating the design considerations of motorcycles, to alleviate
the high motorcycle accident rate among the elder users. Since the road
environment is shared by the public, the use of new types of vehicles should involve
the rights and interactions of multiple groups. Therefore, this study will
comprehensively consider the matters that are valued by all stakeholders, such as
the needs and characteristics of the elder users, the current technology and cost of
the manufacturer, the laws and regulations and the impact on general users. By
analyzing and investigating opinions and correlations of different positions, this
research will conclude the required considerations of designing the new type of

elder-friendly motorcycle.

Through the AHP framework established in this study, it is known that the
importance of various aspects and evaluation criteria for the development of new
elderly-friendly motorcycle is relatively important in terms of ease of operation,

driving qualifications, driving stability, road environment and vehicle type.

Keywords: Aging society, Traffic safety, Electric motorcycle, Mode choice,
Analytic Hierarchy Process (AHP)




INTRODUCTION

Over the past 50 years, Taiwan has moved from a time of rapid economic growth and
prosperity to a time of stagnant economic growth. The prolonged economic downturn,
stagnant wages, and high housing prices have not only put unprecedented pressure on the
young generation, but affected their desire to get married and have children, resulting in a

low birth rate and fewer children, and deepening the problems caused by an aging society.

A safe transportation environment is the highest principle of any transportation system. The
high traffic accident fatality rate faced by senior citizens in our country is a matter of great

urgency and needs to be improved.

A sound and sustainable transportation is one of the basic demands of modern transportation
development, which is to serve all users safely and to allow them to freely choose any means
of transportation to reach their destinations without the pain of unequal infringement and
crowding. At the same time, due to the psychological and physical degeneration of the
elderly, their driving skills and ability to cope with different modes of transportation will
face different degrees of difficulties, especially the traditional two-wheeled motorcycle relies
on the sense of balance, which is a riskier means of transportation for the elderly. However,
Taiwanese have long been accustomed to using motorcycles as their main means of
transportation, especially the elderly, who have a higher demand for short-distance trips and

can only use motorcycles to travel in areas where public transportation is less popular.

The main purpose of this study is to study the traffic problems, accident risks, and
transportation needs of the elderly, and to develop a new type of three-wheeled electric

motorcycle design based on the three-wheeled motorcycle.

[ Research background & motivation ]

Chapterl |
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Chapter2
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Figure 1. Research flow chart



MATERIALS AND MATHODS

To quantify the analysis of subjective judgment and to measure the priority of key
considerations, this study investigates the use of the Analytic Hierarchy Process (AHP). AHP
is a simple and easy-to-use method that can fully capture multiple expert opinions and
systematically analyze independent and complex decision problems in a hierarchical

manner, while reducing the risk of decision errors.

Based on literature collection and expert opinions, AHP is used to establish a demand-driven
evaluation model for new motorcycle design considerations for the elderly. And expert
questionnaires are used to analyze the relative weights and priorities of each component and
evaluation criteria. In view of the aging society and the increasing safety risks of motorcycles
for the elderly, this study aims to provide the government and motorcycle manufacturers

with safety design guidelines for reference, while considering the market and social benefits.

To analyze the current traffic problems and transportation needs faced by the elderly in
Taiwan through literature, and to collect domestic and foreign literature related to the
improvement of the safety of elderly vehicles, as well as to review the various data and
characteristics of tricycles, and to formulate the design aspects required for elderly-oriented
tricycles, and then to provide the views of experts and scholars in related fields to enhance

the validity, which will then be used as the basis for questionnaire design.

The AHP hierarchical analysis method was used to combine the expert questionnaires to
measure the relative importance of the key considerations of safety-oriented tricycles for the
elderly in four major areas: appearance and operation, power performance, technology cost,
and government regulation, and to identify their priorities in order to achieve a balanced
research and development framework and provide the government and industry with specific
and feasible policy recommendations and research and development guidelines, so as to

improve the increasing number of elderly traffic fatalities.
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Figure 2. AHP architecture

RESULTS AND DISCUSSION

Expert Choice 2000 was used to analyze the overall hierarchical relative weights, and the
results are shown in Figure 3. Among the four major components, the appearance and
operation factor accounted for nearly 38%, the government regulation factor also accounted
for nearly 27%, and the R&D cost and power performance factors were relatively weak,
which can be more clearly found that the appearance and operation and government
regulation factors showed higher influence, among which the three evaluation criteria of the
government regulation factor ranked second, third and fifth, showing that experts are not
only concerned about the senior's own This shows that experts are not only concerned about
the operation experience of senior citizens, but also about government policy support

measures and regulatory measures.

Analysis of the results based on the weighting of the target components showed that the top
six overall evaluation criteria were 17.4% for ease of operation; 12.1% for driving
qualification; 12.0% for driving stability; 9.0% for road environment; 6.6% for vehicle type

level; and 5.6% for cruising endurance.
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Figure 2. AHP overall relative weighting chart

Many advanced countries that are the first to enter this stage have already proposed a variety
of policies to reduce the problems that may arise in the social environment as a result of
demographic changes. Therefore, in recent years, the government has repeatedly mentioned
traffic safety improvement programs for the elderly in its national transportation policy
guidelines, with the aim of providing a safe and convenient transportation environment for

active aging, enhancing the social participation of the elderly, and protecting the traffic safety

of other road users.

In this study, a new type of senior-friendly transportation vehicle, between traditional two-
wheeled motorcycles and electric mobility scooters, will be introduced in Taiwan to fill the

risk gap in the current transportation options for senior citizens. After a complete data review

I 0174
—— 0.121

I 0.090
I 0.066
I 0.056
. 0.054
I 0.053
I 0.050
I 0.049
I 0.046
. 0.037
I 0.036
I 0.031

I 0.018

0 0.05 0.1

CONCLUSION

Vi

0.15

0.2



of senior transportation problems, accident risks, and transportation needs, and after
browsing domestic and international data on senior transportation design, it was concluded
that a new senior-friendly transportation vehicle, the three-wheeled electric motorcycle, is
safe, stable, environmentally friendly, and in compliance with laws and regulations, and is
one of the vehicles that have been developed by domestic manufacturers for logistics use in
recent years. In addition, this study also held expert seminars to discuss and collect the
potential research and development points of senior-friendly three-wheeled electric
motorcycles in advance, and then established a hierarchical analysis framework after
concentrating and filtering to give the consultation experts a predetermined context to

enhance the efficiency of filling out the questionnaire.

Based on the results of the AHP expert questionnaire analysis and the results of the
questionnaire released by the Institute of Transportation Research, Ministry of
Transportation (2021), the following conclusions were made regarding the key design
considerations for the development of new senior-friendly three-wheeled electric

motorcycles.
1. Appearance and operation factors

According to the summary of this study, the three-wheeled design of the motorcycle can
provide the elderly with sufficient driving stability and indirectly reduce the chance of falling
due to the instability of the center of gravity and the lack of muscle strength of the legs. The

best choice is the three-wheeled electric motorcycle.

The main difference between senior citizens and ordinary drivers is that senior citizens are
physically weaker. In the expert questionnaire analysis, ease of operation and driving
stability ranked first and third, indicating that experts attach great importance to these two
factors and should prioritize the needs of senior citizens at the early stage of research and

development, while considering the potential differences between urban and rural areas.

Although the analysis results show that parking convenience and exterior design are less
important, previous studies have investigated the reasons why senior citizens are reluctant
to use the new type of conveyance, including the fear that the body is too heavy and affects
parking, and that the exterior is too like the special motorcycles for the physically

challenged.

vii



2. Power performance factors

Range has always been one of the key performance indicators of electric motorcycles.
Although the average daily travel distance of senior citizens is relatively short, the new type
of vehicle is designed to replace the traditional two-wheeled motorcycles. Therefore, we

should prioritize the market demand for electric vehicles to develop suitable models.

Currently, Gogoro is the main method of replenishing the energy of electric motorcycles in

Taiwan, and its power exchange stations are already quite large in scale.

Software control of vehicle speed reduction in specific areas or situations can be used by
regulators as a safety control method, but it is relatively difficult to implement at the current

technical level and is a non-essential function that may increase development costs.

The activities of senior citizens are mainly short-distance movements such as shopping and
resting areas around their homes, and experts believe that there is no need to prioritize the

acceleration capability of the new type of vehicles.
3. R&D and cost factors

According to previous studies and the results of this study, the price of the new type of
transport is one of the most important factors related to the R&D cost, and the motorcycles

purchased by the senior citizens are mostly with a price of 50,000 to 70,000 NTD.

Government subsidies and technical assistance are one of the opportunities to lead domestic

motorcycle manufacturers to invest in research and development of new types of vehicles.
4. Government regulation factors

Our country has implemented a system for senior citizens to renew their licenses at the age
of 75, in the hope of replacing those who are unable to drive or suggesting them to pay back
voluntarily. However, although the new type of senior-friendly conveyance is developed
with a three-wheeled motorcycle structure, its riding experience is more stable and its
balance requirements are lower, so it can be used by senior citizens with weaker

physiological functions.

The road environment and vehicle type level ranked fourth and fifth respectively in this
study, showing that experts are more concerned about what kind of road the vehicle should
be driven on and what kind of qualification it should be licensed for before the new type of

vehicles are developed and produced.

viii
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A F & ﬁ&—iﬂ}rsﬁtﬂ%*g T AL P ow AP IR A A
T@?’@ﬁﬁ/ﬂ*)‘v%vwrﬁ&i*iié&7 Kﬁ"’%%gﬁj7§.% Feprig £ 3
FOBRBRERPM T g HER > 2 B RAEKZ RS & TN

211%# Ea &
BRI s BRE F ﬁi’ﬁl%%*&ﬁﬁﬁvﬁw”{%ﬂ - 2l SR
AR Y Fdes gdHREAEE | B2 LA A & 65
G EBASKI 6SRL A RIAEE Y BEE A 254 R
fwuﬁ%éﬁﬁﬁwiﬁﬁ’@?ﬁa RERIa-8SEkm 2 e ff
AR WAT ) P AAFNEELR B KLY
AR G o0 8BS R R4 2% (World Health Organization, WHO) #-
60 fart} AEffz L EE A REARTE 65 Kiii h AL E Lok

Bod > FHRREETIRESRLPAO60T 68 % - B g » EAH

—

AT HEZ AT RFEERE ) - BINE AT 65 RTRLE S R EFER T
FECI TS B EE A IR

FEMLREHFEHE Licms 54 (6574 )~ @ & (75-84 f )~
£ (85 phrult ) = f8% % » k¥ Riley and Riley (1986) =¥ 7 45 1) » 4~
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ok

s EEE R PHRE G AMTLE ﬁ+ﬁf%¢%(mu)wmw
B2 e FIR A E PG A

i Ky ARR KT &G F

ERE o I X EFER DB S 5 A

?T-T\

F_*.

FUAR L FHARRELFRE
Bed F RARAR R R B L d B G2 BAE > { 5 €& (Hooyman
and Kiyak, 2005 ) -
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MERSE R KR At idg B G 2330 > R EF BN
%%?ﬁﬁéi%ﬁ’étﬁ‘ﬁéﬁﬁiﬁﬁ’&%%%’%%ﬁﬁgﬁ
Ryvpg 4§ s ER A e TR TR LM 4 kg (o Sayer et al
(2008) 45t » #EdAp M g 4 ETHT R EREL X 2RE P F EAr
g 4o WREE LiEAE A kend 1T 5 L g ;g;__f(ampi BT KA By QK«E

i 4 T 4ok iF b % (Langetal., 2010) -

114;‘!’? ﬁﬁj&; ;’%@%msm%g%ggﬁﬁgg,ﬂﬁgﬁ%ﬁq %

ERR-EAE S R A ek AR NP REOT Tk s PR E

\\

L\F@ﬁéif@’li%gmﬁi&ﬁ@ﬁiéﬁwwﬁﬁwﬁwﬁ$
(2#F# 0 1997) g F AW 45> p 50 1 80 hen X A M & & 7Y
1.43% ; %~ 4Bl % 1.64% (FEra et al., 1998) > 65 #& ﬁﬁ—"z AP i E B P e R
X 20% 0 3 75 ERPIEC X 40% (2445 0 2010) o
RamirE ok TEREX ) @b G2 F ARTEF NP R2 - > &R GF
LR~ fEfrX 26 IR A
FEe Q0 M EE e ST BT A R R R AR
gxéﬂﬂﬁéﬂiwﬂﬁﬁﬁﬁ%,ﬁﬂﬁév’ T EHEF (2020) « £ 7
FEFAER €2 vk o @ Angeli etal. (2020) % 3
Rld4p > B H R X aigie? > BAG A4 REFAFEF LS LR
A AHFLIAKEEER T E X Al &R Frfg=frfs & - daSilva Sousa
& de Azevedo Barros (2020) A A 2% &P » 2B EH TR AE 3 T H BB

LER ARG EAR RS VU 2 fre BRI AL B S R



213 F#E Lo FHHIALT 22 PF

Bp AR E 2 A A EBPHILFLZRE 5
TR RIEF AT EREF AL R g RS
WHRIApDTE R FERNTHE R TR AT
PHRRG G o EEER A FREDERLS (TR
PR

VR B R AP RL DL RN BF KRR G RN E &

-

£
ey

pios
?‘“+

-N-

1858 o Antin et al. (2017) » 7 LM L 2 3R E R A B R

3

=

=
)
sa

2
I

BN

Ao X EATARF OB NPEEF oom LfEe g BEARE ot
PEE AR (GlAr R mINER RFE CMESVES) A E A
{ % % #% (Anstey et al. » 2005) - ",f»”‘i” » BLA S ARA S A S R K AL
frniviimy 4% ﬂéﬁ"ﬁ 4 783 i g 2. —  (Schaie, 2003 ) » Kuniyoshi et
al. (2021) & * ¥ % B BT 6 L B LA 17 R R E R F 0 HiE B R

hE it o FIMF ESE R LR A Eelhd ok TEEG L8 0 A

#RER AR i 4 g EEH 4em F 9731 > Cicchino & McCartt (2015)
%ﬂ%%%ﬁAwm&@Eﬁ’&?%¢ TR BRATE LA RNE R
xﬁiﬁrﬁvxronﬁ;”;ﬁﬁflmx?& Foig Loz oh o BT g%i(rgi\fl,‘ﬂ,,_:}%.

Fooh B e BUF it A EE BT EA L s deiT B gl s TR
FETEEBEALEY § 7 RS (¥ £ 3 0 2004) Laoseeetal. (2018)
ABGFE 60 it MRA B AEH R FRET L RTH AR
LM FRBEE IR RT B Lol SR
ARz g2 G

SRR EE TR SRR S NS N )
FooREFd o230 kG- (2008) dp i FEELT G TR
BMEFH A hHi3 > F 5o Ha g & hm P omipeg > 8 o
(2013) %75 » F Bgedl ~ 3f% ~ ude ~ BILi 4 B R RfR A0 4 R g AT E
EHE AL FP G TR A AFRRNIEREE 0 TE b G EL 2 A



2.1.4 3 # i RRAER

AFR 2020 EACBAERESE > RRFSBELER AT TR A
Ble 1993 £ » ik e (& A v} A 0l F47iE 7%) 13 2018
EA L BRALE (QE 14%) 0 FF i Bt 2025 £ LR BRALE (LE
20%) > 2020 # £ 65 g b EE LT ALK L 16.0% 0 3 2040 &
302% > 2070 EFF R4 3 41.6% 0 P B P Qi A2 - 85K M2 KR
A (R 2-1)-

£ 2-1AFBRA T BHT AR A

oy AT (F4) EREHT AP (%)
£ 2+ [65-74 4 [75-84 & [85 f& 11 1 | &2+ [65-74 f[75-84 & |85 A& 11

2020 | 378 | 236 | 104 39 [100.0] 623 | 274 10.3
2030 | 557 | 320 | 184 53 |100.0] 574 | 33.1 9.5
2040 | 670 | 315 | 254 102 [100.0] 47.0 | 379 15.1
2050 | 746 | 343 | 255 147 [100.0] 46.0 | 34. 19.7
2060 | 726 | 284 | 283 160 [100.0] 39.1 | 389 22.0
2070 | 658 | 240 | 237 180 [100.0] 36.5 | 36.1 274

FHXR: RARFELRE T9 FaRA v ek (2020 2 2070 & ) 4

2019 &= " > B ERPIEIT2EAC EY L (WPP2019) > %2 P o
HRATZARF LWL A FEY st EAREESLEFIRRA T
T S AHZT 022050 FF 64 g L AGAST R EFEE
B 17% FHR\BEELE20198 A v Bitde (B 1149 3 145 EHRE
65 puchB e o V- 5K 9%) Apr- 35 2 Behs £ o F10 2050 £ 2 3RAZiE 80
Bk EAGFHRRP A T4 BASE 3B kP 4264 - 3 8 Brendl
2R 5 AR RINA L G ORI B 8 R AT B AT Ao F A
2005 #iE A2 ALE CEROBHA T W FREARPY 0§ LER
FArE B FR CARE > B FE AT L AL 22 10% (A 2-2) e
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% 2-2 3 & B RA970-2070 & 65 i F A v b A vt & (97

£8P EAR| PR L1 3y 4R ¥ H A R
1970 2.9 7.1 3.1 9.8 13.1 13.8 12.9

1975 3.5 7.9 3.5 10.5 14.1 15.0 13.5

1980 4.3 9.1 3.8 11.3 15.0 15.5 13.8

1985 5.1 10.3 4.3 11.9 153 14.7 13.0
1990 6.2 12.1 5.1 12.5 15.8 14.9 14.0
1995 7.6 14.6 5.9 12.7 15.9 15.6 15.1

2000 8.6 17.4 7.2 12.4 15.8 16.6 15.9
2005 9.7 20.2 9.0 12.4 15.9 19.3 16.4
2010 10.7 23.0 10.8 13.1 16.4 20.6 16.7
2015 12.5 26.6 12.8 14.9 17.9 21.1 18.9
2020 16.0 28.9 15.7 16.9 18.8 22.0 20.8
2025 20.0 30.0 20.3 18.9 20.1 23.5 22.5
2030 24.0 31.2 25.0 20.6 21.8 25.9 24.2
2035 27.4 32.8 29.5 21.4 233 27.6 25.7
2040 30.2 35.3 33.9 21.6 24.0 27.8 26.8
2045 33.8 36.8 37.0 21.7 24.3 27.9 273

2050 36.6 37.7 39.8 22.0 24.8 28.1 27.8
2055 38.2 38.0 41.4 22.6 25.5 28.4 28.3

2060 40.0 38.1 43.9 23.4 26.0 28.3 28.3

2065 41.6 38.4 46.1 = 26.2 28.4 28.5
2070 41.6 — F - 26.2 28.4 28.8
# 5 D g 7w S| B¥ A &A{ | FFLT
1970 12.9 13.8 10.2 9.3 14.1 11.0 9.7

1975 13.8 15.2 10.9 10.8 15.0 12.2 10.4
1980 14.9 16.4 11.6 o 15.3 13.2 11.2
1985 15.9 17.4 12.2 12.6 14.3 13.2 12.2
1990 16.3 17.8 12.9 13.5 15.0 15.1 13.8
1995 15.9 17.5 13.3 14.3 15.2 16.9 15.5
2000 15.1 17.2 13.6 15.0 15.4 18.4 16.9
2005 14.7 17.3 14.3 16.0 16.4 19.9 16.6
2010 15.1 18.5 15.6 17.5 17.6 20.5 17.1

2015 16.4 19.8 18.2 20.5 18.4 22.0 18.7
2020 17.8 20.1 19.8 22.7 19.2 23.4 19.9
2025 19.3 20.7 21.8 24.5 21.0 25.1 21.8
2030 20.7 21.5 23.9 26.0 23.4 27.6 24.3
2035 22.2 223 25.6 26.9 25.6 30.2 27.0
2040 23.3 22.8 26.3 27.0 26.6 32.4 29.6
2045 23.9 23.1 26.4 27.5 27.1 33.5 31.9
2050 24.6 23.6 26.5 28.4 27.9 33.7 32.7
2055 25.5 24.7 26.8 29.4 28.4 33.6 32.8
2060 26.4 25.6 273 30.7 28.9 33.4 32.5
2065 27.2 25.9 28.0 31.5 29.1 33.2 32.1

2070 27.9 26.4 28.6 322 29.3 33.4 32.0

FHRAR:ARFELRE [ ° FAEA TG (20203 2070 & ) 2

11



215 | %
P AL T @ BN P EHF R RS 65 R A
BOAMAHBUE X LT AP > FREETE R ERH o P LA
AL HF Hie i BRI 0 A2 B i AT 3 8 Wobre e e
ToRBEFFIHEFRp ALY A AL ARG A B
FAILILATAL 4 2320 o I S A S L TR B
)

AE AT 4 o nggfiiii-’é‘ E kb

AEE BRI P F A L RARR > FMF S LR R ¢ LW

BV R E e AR it TEEEL HEFREARE S ap
H2 ™ FRFSFZ AR A BFCIRENEF 2L - AT EFHF o

IR LU BBEAL  WE MY EHF 2l T gAY 0 A

o)

EHHEAZAIERARAFT B ANBRBIERL G FIFY
AL Hr R 2455 k5 o Lombardi et al. (2017) - 3 £+ % W F &4
T AP A 85 K b E RS E B g 0 AP0 50 7
“%ﬁ%ﬁﬁ’ﬁﬁﬁ%ﬁiﬁﬁﬁ$’@Jw<m%>*ﬁWﬁpzJ%a
BEEE B = F e F K > Tay (2008) »t4e £ & ensiitdedy ot 4 A

FTERNBELER A - TREBIEFM G M - KRBT

pu

5

[aily

.,./\ )/

FIFETRLBEER AL RS O BGHK  RURGE BRI R R
vzt 4E 5 (Hajek et al. , 2019) > & &7 f & &% == (Chang et al., 2019) %]
R EREEG AL R AT ARNFETHRLANAS TR TR AAH -
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FE g KARINSL 109227 #F > ARE £3575 ¥
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o
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2ot 1607%’ﬂ99§iﬁ$§£3#’%p AR BREEESS G o

1\23*\195%5»&);,7\"15@1#309?4 A g (AR 105-109 & )

# #
£ . R T | ATt
- - = - - v b o2t

65-69 | 70-74 | 75-79 | 80-84 | 85-89 | 9014 I3 %) %)

105 | 236 238 280 176 100 27 1,057 | 37.1 12.17
106 | 249 219 250 163 91 27 999 37.0 13.86
107 | 248 249 271 173 104 22 1,067 | 38.4 14.56
108 | 282 231 258 228 114 46 1,159 | 404 15.28
109 | 313 284 262 211 117 48 1,235 | 41.2 16.07

A3t 11,328 [ 1,221 | 1,321 | 951 526 170 5,517 38.9
TR IR AP € ek

E 2 AR 0 5o T0-80 R WL P AR > KRG EHFE - B EF
*“iﬁﬁ SETTY R R B ERE . RS ERRELBEE
(Exposure) + B H 8 E& %3 5 5 » Fpt uaE L F A fir s v A #H2 R
AFec M7= %, 2 TGS D PR e FURBeF it e Eus
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HZ U Fwr 2 2XGRGHEN AL ERALTELET R
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59268 LR &L F F R G o RRLAFNZ LE - RES T2 HENE BB
Aol (2 7 R#HAF) BHBEFAFARFLN 0 AFTRGERELF
WL A REEERL > P o RRESL F AR E RSP ERS [ F S
Tt 2 B T oﬂf ezt AT BT EEALS 7 OTR L fd
T EhE TR () TSR SRR TR L S TP
Ay CTREETE TR CTRIEwL 2 THE AL T
FoFMAs TR FRIAEFY B RE AL A2 FEp R A
4 15%22 8% > ERE W Gl B o

RS EFER GBI M TRPFARG TR Py o fed R H A S
LR A BT > FNE SR A iR A AR TR B n 4 T
2 ThR N2 F RS FAAEBE F U BT R TR
MRk s RREFE > R F R K EMR G RS AP AT
g m i dend L o Al T F P2 E LA -

224 ARBEE 2 Al LT F A2 A A (AR 105-109 # )

Al & , ,
A2 AR | 105 [ 106 | 107 | 108 | 109 BE S O
i {7 0l ==V IONJ \{ 1 0
3 AR 2 1 | 2 o] 3|1 7 0
Au(c=x@2) o | o | 0 | o | 1 1 0
HH 8 | 5 | 5 | 6 | 8 32 2
o ff 0] 8 | 7] 6 | 7 38 2
ey 54 | 39 | 35 | 43 | 58 | 229 12
R 21 | 25 | 21 | 24 | 23 | 114
e 2 2 3 4 3 14 1
BT AR 77 | 61 | 87 | 91 | 90 | 406 22
Rl 106 | 101 | 101 | 137 | 134 | 579 31
ERNENED) 27 | 31 | 36 | 40 | 36 | 170 9
B 48 | 48 | 46 | 66 | 69 277 15
R 354 | 322 | 342 | 420 | 430 | 1,868 100

FH KR p gt E g 105-100 & % 2 & 7
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225 ARF Y 2 A2 2@ F a3 2 ) s (AR 105-109 £ )
A2 P £t g EE N &
¥ AL | 105 | 106 | 107 | 108 | 109 |7 ° (%)
Yt il 70 16 | 21 | 17 | 18 | 19 91 0
oo id 3 83 | 77 | 72 | 85 | 104 | 421 0
T AR B v 130 | 143 | 158 | 208 | 212 | 851 0
ER LW 0 1 1 0 3 5 0
B b EE 6 4 7 8 13 38 0
g g, ¢ 1 1 5 5 8 20 0
B S(RY)T N 0 2 3 5 5 15 0
i = g () 13 | 11 | 15 9 14 62 0
Huw(LAgi(%)2) 91 | 90 | 111 | 121 | 110 | 523 0
HH 282 | 301 | 347 | 361 | 387 | 1,678 1
o 1,046 [ 1,027 | 1,143 | 1,307 | 1,331 | 5,854 3
e g 4,337 | 4,449 | 4,820 | 5,365 | 5,954 | 24,925 15
R 2,074 | 2,098 | 2,511 | 2,785 | 3,282 | 12,750 7
R0 307 | 311 | 348 | 390 | 421 | 1,777
Br i 4,067 | 4,092 | 4,830 | 4,997 | 5,584 | 23,570 14
P4 10,263(10,126(11,583(12,827|14,469| 59,268 35
Hu(2erd) |4444|4,490|5,145 (5,535 |5,726 | 25,340 15
()BT E| 1 0 1 0 0 2 0
it ARG T Qi P 0 0 0 1 0 1 0
P 2284 | 2327 | 2639 | 2881 | 3135 | 13266 8
A 29,445|29,571(33,756/36,908|40,777| 170,457 100
TR KR N RN E o F 105-109 £ F s B TR
222 AR AU F i BREF VR
ﬁizﬁ@,ﬂ@%wﬁﬁﬁiﬁﬁéﬁiiﬁ@;321ugﬁﬁ¢§
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223 B #FEH L 2 EERE ¥
FEELF AL L TF R PRI 2 R e
I Ez @b ERFAFLR > F AR A 2 L g iR b
THIES G TR o B 2-4 2 B 2-5 5 F erﬁ#ﬁﬂ“%lﬁ] 105 & 109 & ¥ 7]
LAFES HZRALERY R AP LR e s Y EFHFLFEL
B RIREEE R R 0 B BEIF L2 55-64 K RE 2
B EAS - BRI AT o St Rk o A~ 38T 2 55-64
FemEY PP FRAFEA A K HE A B2 Ed g
(60.99%) » = A (11.62%) B = » | £ & (852%) £ A = » p 7 2
(7.16%) B % w iz | b & (455%) %1 = %% (3.00%) &%= i=; *
M B 5B S (60.46%)0 74 (15.58%) A=t » w3k E (1398%) A %
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THEZAERRZZY > 2 s ERE o

AR TR E D RAR o BB A AR A B~ S R
BHAITRRAE . PRI FTRAKZEA - FAR AR B AS
Tl KRR 0 A T R kG ) o T S L BB A SR T AT

41



ﬁﬁﬂ%ﬁwiﬁﬁ*”mﬁw’*w*méaﬁé%%%%w%mﬁiﬁ
T REE =

AR QSRR TR £+
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13. & *% =iz (Risk Assessment )
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=
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8. & ZenipFAr R > S 4oz B (Weighting Principle ) @ 17 o

9. Bk AR R NMARK ST 2 E BERRE Ldc | o BHRVE &
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