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Abstract

Due to the high dependency on private vehicles of travellers in Taiwan, the traffic
conditions in many surface roadway systems are rather congested and the problems of energy
consumption and emissions are serious, especially in urban areas. To promote the usage of
public transportation is undoubtedly the one of the most effective countermeasures, which can
largely curtail the traffic demand of private vehicles and more effectively use the roadway
systems. However, without knowing the preferences of travellers in choosing transport modes,
it is impossible to propose ‘effective marketing andimprovement strategies for public
transportation. Additionally, to acknowledge the remarkably. different service levels of public
transportation and different convenient levels in using private vehicles in different
districts/townships where-the traveller live, significant differences must exist in their mode
choice preferences and decisions. Thus, the heterogeneity of mode choice preferences should
be considered while analyzing their mode choice behaviours.

As we know, population. density is one of key factors explain the provision of public
transportation. Based on this, this study aims.to-separately develop the mode choice models
for those travellers living in the districts/townships with different levels of population density
and further to use of the mixed logit model to acknowledge the heterogeneity of respondents
even living in the areas with same level of population density. For model estimation, a
nationwide post-mailed questionnaire survey on commuters was conducted with a total of
5769 valid questionnaires returned. According to the population density, respondents living in
the 348 districts/townships of Taiwan inland are classified into five groups: high-rural area,
low-rural area, suburban, urban, and central business centre. In addition, due to the small
number of valid questionnaires, the first three groups are further combined and defined as the
rural area. Traditional multinomial logit models (MNL) and mixed logit models (MXL) for
rural, urban and CBD areas are separately compared and estimated.

The estimation results show that MXL models for three groups perform significantly

better than MNL models in terms of likelihood ratio tests, suggesting the existence of
heterogeneity in mode choice behaviours. In addition, four generic variables of walking time,



waiting time, in-vehicle time and travel cost and two generic latent variables of comfort and
convenience are the key factors affecting mode choices of commuters. Especially, the
heterogeneity in these four factors are all significantly tested for rural areas, while only three
factors (waiting time, in-vehicle time, and travel cost) for urban areas and only two factors
(walking time and waiting time) for CBD areas are significant, suggesting the heterogeneity is
more significant in the remote areas with low population density. Thus, different types of
public transportation, such as demand responsive transit system (DRTS) should be introduced
into these areas so as to attract the commuters with rather diverse preferences. Finally,
elasticity analysis and marketing share prediction are conducted to identify the key successful
factors for public transportation. Corresponding marketing and improvement strategies for
public transportation are then proposed accordingly.

Keywords: Mixed logit model, multinomial logit model, latent variable.
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2010 ; Dissanayake > 2010 ; Yanez - 2010 ; Niemeier > 1994 ; Lee » 2003 ; Cervero > 2002 ;
#E XK X 100) -



22 Fp PEEERF AL REEAGEERE
fw] | Ed# | riE Ky | BE | ER || 2w
(B ATRE) | AR #3 | 2K
Dissanayake and v vV (RE) v v
Morikawa (2010)
Yanez et al. v 4 4 v
(2010)
Li et al. (2010) v v
O’Fallon et al. 4 v v (R) v v v
(2004)
Cervero (2002) v v v v
Hensher and 4 vV (RE) v v
Reyes (2000)
BHEx (198) |V V(TR 1) v
#E X (% 100) |V v V(TR 1) v
F 23 FP M EE R T R Y L kT F R
WA | B | (ko AcizE | e | Hos
Bem RS Adic e ¥ + R
Diana (2010) v
Dissanayake and v v v v v
Morikawa (2010)
Yanez et al. (2010) v
Li et al. (2010) v v
Shen (2009) v
Niemeier (1994) v
O’Fallon et al. (2004) 4 v v
Lee et al.(2003) 4
Cervero (2002) 4
BEE (% 98) v v v
#it % (% 100) v




%24 RpHEEER T LAY HEE A 2 PRI R T

BN | B AP | kT A
Diana (2010) v v v
Dissanayake and Morikawa (2010) | v/ 4 4
Yanez et al. (2010) 4 v v
Li et al. (2010) v
Shen (2009) v v
Niemeier (1994) v v v
O’Fallon et al. (2004) v
Lee et al.(2003) v v v
Cervero (2002) 4 v v
B ES (% 98) v v
#iE & (% 100) 4 v v
222 LBk
BAPAFHELER LAWY 5 E o L Wi TR g £ G M

Bz vl s BRZEREE BEE R DR BT § R F0E F 48 2 2 F 3 (Parkany
2004 ; Ashok > 2002 ; Yanez > 2010) o F]pt » & » B B #ick-v { Brpy & p :':*’Ei%“—*ﬁ
EFELEHRGF L

TR R ARRAERI AT FLRERSEEER DL RPEIRE 1T MELE
BER2IPATHEHAINALEL a ¥l HEE X 2P 2 TR YRR
%> £ 2597 0 HiEFE mip o7

g MR dp @ N R i R & 5 A Fhai 42 ¥ (Diana » 2010 ; Dissanayake » 2010 ;
Yanez » 2010 ; Li> 2010 ; # & % » 2.100); % 2f2¢ 2 B e 2B LR ~ PP DE R
% &% & A& % (Arunotayanun > 2011 ; Dissanayake > 2010 ; Yanez - 2010 ; % £, % - % 100) ;
SR LRSS B fmri=t % & & ¥ (Dissanayake > 2010 ; Yanez - 2010 ;
Lee » 2003 ; 4.k > 2100) : ¥ A 4w @ 2 G F R FBALAE « FAM T SRR
A& % (Arunotayanun > 2011 ; Diana > 2010 ; Dissanayake > 2010 ; Yanez - 2010 ; Lee > 2003 ;
i ko 2100) ; e 7 PRIFNF S s e = en ™ iy (£ % (Arunotayanun - 2011 ;
Diana - 2010) 5 5 P &dp F=b % @ H B & 1 F K iw 5 (Lee - 2003) -
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%25 P MEEERFIAT LBEALYK

Sl | X2 |2 | TR | EE | Ry HE

Arunotayanun and v 4 v v
Polak (2011)
Diana (2010) 4 v v v
Dissanayake and | v/ 4 v v
Morikawa (2010)
Yanez et al. (2010) | v v v v
Li et al. (2010) v
Lee et al.(2003) v v v
ik (2 100) |V v v v

2.3 - &

B MELERGTRLRE R EER R AR R LN SRR
ﬁﬁ’ﬂiiﬁﬁ%ﬁﬁﬁﬁ%%@ﬁ@ﬁﬁiﬁﬁi%&°%1ii%ﬁ' i%?

A S R R 2 BE B W LR R et o A T ? FH
NS R SN SN TS SRVE S8 A S

e BAERE 2 AT R RO R PR F 2L ELER T BE RS
PAHFR IR Al R FHAR SR EHR T LR LR o A

BH 1P T AL M B R R A R A A e R R B R R T
PhiTE ST S E A 2 1 R
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Y= By
,%‘ﬁiﬁpz Fifrvv}}ﬁ\ﬂm\,,,ﬁf_ui?%’cﬂ"éﬁw’»f-
FEFEF LR 23050 25 T AHRNES

2OTEE R R A R 2 TR TR 2B =30 o

BF2A8
S I O RUIE ZR R R ]

=k

31 AR

BHER R R o R TS A - MRS R RERR I RE
SROXDEH - BT A2 R Tt W B AR g ERYp L AT
23k o L H T E S RS EHE B £ (choice set) 0 @ G WAL A TS R E -
B iE> %k Hox* ¥ o T HFEINA(Vi)E 3 ¥ 78 2 3L 58304 (gy) 0 — S0
;4 4r(3.1.1)

Upy = Vit + i (3.1.1)

HoY H» V7T HFEINL BER AT Sz Snfic s 238 40(3.1.2) ¢

Vin=tt; + B Xin (3.1.2)

;- R0 2d &
Xin " R FH3 T2 Hh e g
B+ Ftae L S8k &
T AE I BN E AT s fE A S B A nE RS R B i
0~12 ¥ » ¥ % & 4(3.1.3)
Piy = P(Usy>Ujp, Vj #10)
=PWin+&n >V + &, Vj #0) (3.1.3)
Lo SHFELAe, R R ARER  TRENT R 2 BPHESN - BHE
FROY AAH 2 BN 5§ B E 4558 (Multinomial Logit Models, MNL) » 2% 53¢ B3k
XA L A feAp e 2 3 4p i (independent and identical distribution, 11D)z. Gumbel %
fie 0 H A5 58 4e(3.1.4)

Vin
P, =—p = 2Un 3.1.4
M Siecn e’in  Yiecnexp(Vin) ( )

PR RBFEENBEXRE XL B2 E 37 4p B 2 4 12 (independence from
irrelevant alternatives, 11A) » i# ¥ & i#a‘;—‘ﬁ A R WML E RS S R st F
FH oM B FESRAN BRI ARTEE N L PIERGEY T RE A
Mo R EFEPRE ML AT SRR TR R A ek SRS
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32 K& MT GRSk
BT L FRAE

1€
5

e LA

-54\7

;‘J‘_’:.

0
e

=5
)

P sk B B (RP)F AL - 7 B A i

15 (SP)F kL o BE AR ACHE M 45 2 AR LA ST HATS T2 FER 0 i TR 2R
FHAR FLAT 0 a8 LEWHR B NEH - Fl 0 ST #ELEA WD F A 47
P2 B AR A R AR T T 5 R VIR 5 (R B
2 208) o Bom L BAFEAGE R BF2 S R E R Slicde 2 58(3.2.1)2 (3.2.2) ¢
URP = yRP | gRP
=aRP + BRPXRP | (RP (3.2.1)
Uiy = Vi + &
=a’f + BSPXIY + &) (3.2.2)
URP 2 USY A 5] 5 BT {045 = S8 Ao 43 = & Sl ViR VP A wl 5 8
T A R ACHE AR 2 T R AR sf}lpyﬁ SPR R L BT AR AE BT AT
g o ?W%wWAWé%ﬁﬁ%%ahﬂﬁ%%iﬁﬁmiéﬁvg2@Hﬂ§¢
WA AR EHET L RE R AR RE S R HlEe £
Koo d WA BEHLALIR S F RLFERREF AL LR ABRFAA
% B #2374 (Ben-Akiva and Morikawa, 1990) - %6 = R 487 ISR ieRie
A B D8 4e(3.2.3)
Var(efP) Var(eiF) = (057)%/(07P)? (3.2.3)
ORPOSP o | 5 BE 7 M W & At 2 R RSl i TP HE B RS
BR Aot o RFVRE R ERE RV EFLORPEL 3050 ] 201 & 7 st 12 i T
BRARRE X NE TR TR
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33 R 23%

& RF #H05 (Mixed Logit Models, MXL) &5 7 RJgZ & i - F b 24397 2
2%(McFadden and Train, 2000) > 7 9% g A8 R B2 > o3Fret Smfe? 2 B ST &
MR T A e o Hoagh ¥ Bon8(3.3.0) ¢

Uin = 2k BukXink + Ein (3.3.1)
Buk = B + 0xZni

Buk 5B i & AL B H 2 304 » AR F By > 2a Sfe? ¢ 25 B
(Open-form) z_ #& & ;% » = JF & * & < ## % iz & 3+ = (Maximizing Simulated
log-likelihood function,SLL) & S-dics & o iR & B & B850 BER B € PRI R A
e def B2 4 v HIRT R ZHBE LRI A FM o HB 52 254 40(33.2) -

Py = [Lyu(B) fF(B)AB=] Li(B)f(B|O)dB (33.2)
SRR SHESBO) B P05 s Sy EL TOEEE R 2T B S

(3.33):
0 = (mean, variance) (3.3.3)
g3 FAR S RS R 2 A 2 0 (87 Rl R PR LW A e
DU HIF 2L BB F- BApaR BB o N e Bingi e R 1 7 T Ml id et

ik R (Arunotayanun and Polak, 2011) °

AP AP RBRS1 T RRE R R R BE AR

LR TR AR 58 BN R B LT R R At iR 2
AR T = S TR

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

598 B d B HN 598 Bt A H | L RE BN

§ RP RP+SP RP+SP |

Bl 3.1 #3405 A2 5 B
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DRT-3*42. # DRT-/} = 4
B B
A |41 | 42 | 4 | K | +1 | +2 | +4
1 1
Ba 33%| 33%)| 32%| 30%| 33%| 32%| 31%| 29%
BrOLEE | 20%| 20%| 19%)| 18%)| 20%| 19%| 19%| 17%
Bfa 2%)| 2%| 2%| 1%| 2%| 2%| 2% 1%
NB 10%| 10%| 10%| 9%| 10%| 10%| 10%| 9%
HiE 3%| 3%| 3% 3%| 4%| 4% 4% 3%
£ 45 1%| 1%| 1%| 1%)| 1%| 1%| 1%| 1%
i 1%| 1%| 1%| 1%)| 1%| 1%| 1%| 1%
DRT-3*428 | 9%)| 10%)| 14%)| 21%)| 21%| 20%| 19%| 16%
DRT--} ® 4| 21%| 20%| 18%| 16%| 10%)| 12%)| 15%)| 22%

4620 B I IBA PER SRS S SRR

% 4B

B ppER R -20%|  -40%|" -60%
e 31% 31% 31% 31%
B¥oL B 18% 18% 18% 18%
B7d 1% 1% 1% 1%
X3 10% 10% 10% 10%
#iE 3% 3% 3% 4%
£ 4 1% 1% 2% 2%
A 1% 1% 1% 0%
DRT-3-#2.8 18% 18% 17% 17%
DRT-/} = 4 17% 17% 17% 17%
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DRT-] = 4 17% 17% 17% 17% 17%

6.5 FR B

B RWEN 2 P SRRV A R BAL Y B ook 2 ¥l
MR SRR N A2 SR 3

Bk RE G EED L FRA2 $Bicd 28 - DRT-3* 428 2 DRT-| = 4 2
i FI AR E RO AT RERERITO NI H I EE R 2 K d
2 ke $DRTIRFAPF ¥ B0 A F 2 2 X2 HHE -

W R EL o ﬂ ADRT-: 422 2 3z (7 & & » F] PV & A da & DRT-2H 428 JR7%
PEo ¥ Y g "E Mg T DRT3 A28 2 scfFai Ao g a3 vt 0 @8 k> ZEBE L B
BB LT AEDAREGET 2 H R RE S B

Btshd ¢ oK RAT L2 FE SDRT-34 428 2 DRT-/ = L2 3 i{ 4+ &7 4
* e dt dDRTIRIAFE » 7 L 3 41 RRGE T 2 9 T B H e H P2 = T iea
@ DRTIRAF2. D & Fac g 182 o

.

70



71 &

‘%{;

(-) =y z2E8i

KPR 2B S T T 2 AT R I L B E RS o K
SRRV ER S PR ﬁié#@ﬁ@%ﬁ’u&%tﬁﬁﬁm@’a%»—
FTEER S 2 (F 4F B DRIS) S BB &4 B wB 42 BLER LT J

&

p
% o P’}‘g_‘\? ﬁ‘:_ﬂé;: ’ lfl%"] —-,ﬁi%,ﬁﬁ:}i%—&;ﬁ:—;\ \/7]‘ ) ﬁiéiﬁg
%1**,ﬁ$f‘ﬁwijﬁﬁofﬂ,ﬁ§%13»ﬁ§%7ﬁ EHE R AL S
ok FRde N PRFFEE B N2 2 [ 4 };;4 Srpe oo Kot j\/g:r;l?x/%j % 538
REHES > {EYHENPHME T LR ERETAES RESFLIAPFELIF R

(2) it szt B %

TR SR AR T e b FN TR 0 R L R * SRS T B R
T vt ] BARRIT T P 0
wwéﬁ%°¥@~ﬁ@§%@ﬁ%éﬁi§ﬁ1£%*“W?W’&%%éyﬁiﬁ

SR ERRENCIGEEST TS ¥ B R S0 S S RN GG R O R
%&ﬁoiﬁ@ﬁmq%ﬁ1m’é&ﬁﬁﬁﬁiﬂiﬁiigéi’mmjﬁjzj
SELEERCE RIS SR D LSS UG LRSS S i i
ARG - HEE RIS RR L ERER L G LE

R B g v o P AL LB AA Y,

@

(2) AASZHHC 2 34
A A ARTENN 2D BRI BREDFEELH L ZHE > T TabcHE(KhiF

El

1l

BPE)CAH(RE R)ZeHE P v)e p2r cH A BRE SR RET L 7
B AL AR BN TR S ERER P AR RS A LS B
BRSO L EREE o VRN RBREREALES F ARSI EEFEY AT
2T 5 et P2 RE R R r P AR RBEAR I I FREY L
L’ﬂiiﬁ%%%&é%ﬁ@ﬁiﬁw\ﬁw\%@*ﬁﬁ‘Fﬁ‘&lﬁﬁﬁ$°

BR B Sp 78 2 25 A

Rl
13
3

+

&

wR

L%%&“’ﬁ@%#%kﬁiﬁﬁ@
PR (T 5 £ 3 $lice @ R BB AT b HY 2 E%?%&#J%iﬂ Bl i
» R P ARE LR T 3% 4 » DRTSHIRTE (5 414 22 %8 % § § 8 2 WA
ARFRIEFPET TL BARFZH % o

ﬁ
=
>/
(w
o)
|
Ak
iy
‘—‘.%
«Eﬂ
=
S
‘;E
ExN
%
%
o
4
ﬂ

71



éuiéiﬁ%ﬁ&é%ﬁﬁ?ﬁi%@%@v@’ﬁF%@$E&*’ﬁﬁﬁﬁ
BoEE) P R EA S > BB BT AR o A A58 ¥
% o

(z) B B0 2 3734

AETBETY E LR A G R AR R ST RS RRES e- HEE
SRS R E RS BN R FHE A AT 1Y £ 4 RHOk e (TS Gl X
R R R REEE S PR A kA L g TR R ¥ B
B BEBF o bEERE RHLBEE S ARELEE PR A0 < 0 wE S 7
%memiﬂﬂﬁﬂ:ﬁg%ﬁ&#i%&ﬂﬁﬁg@1%§i7@¥,%ﬁg%%

PR A B RBRAR KL EERER R b0 Y SHES Y
W TR SRR ?ﬂgw,%ﬁ_ﬂawﬁ7ﬂgﬁﬁhiwﬁgwﬁﬁﬁﬁ
TE A LA RSB IRID R ISE 2 2R L R B S R S

BERESN  ATRERESEN Bt A ﬁ‘:@;ﬁﬁf— EE TSN e

(1) AFR A 45

AR AR B AT O R L E BRI RPN | - ar s
%wwéﬁiﬁﬁi%§@%°*Piﬁ”%ﬁ%ﬁﬁiﬁf** HEER S EE
o8 R R L2 R BEEF AT SRR iR Y R A

2R EPEL A Ve R LB Ak S ARDRT- R R 2 AL A

— A
yﬂ,gﬁﬁg$%ﬂ?ﬁ%ﬁﬁ%$m%1%&%§£{?9?ﬁﬁﬁﬁ%°&
Wil B RS S LERLARENT CRRF S LERLT AR RET

|r§ T.,&DRT_—%J—%E‘ 3 a;‘\ ]"T o j\ l,(;kvirs 7/; F]\’ﬁ [',' _} s a v :u%iE'JK%DRTFRj»Z‘L—g I/g 'H'—
e R L

72



7.2 #
./Tfﬂﬂ”‘* W K2 hut- HFENER BEFAT T RET o

1. AREHPEAE2ZINA > 7 ARB2RED F 5 F B PRE L o Uk
ﬁ7wﬁ&,ﬁﬁd% redife A R 2 APHM T o

2. AFFTREIRAEZFE S FTRINEF FLBELRFTE A1 LR
<§g@Ar§§%ﬁiiﬁbﬁ@ﬂ@ﬁﬁﬂiﬁ%Oéﬁiipf?{

B BAKGHN > A AL BB AEFAN FIRRE NS E -

3. hRE %*%ﬁﬂmﬁm’%ﬁ” RETIFEZ 2 A ZREIFLT 4o~

AR R R R SR R) U FE P A LB

73



245

2 i IR i Kt g b http//www.motc.gov.tw/mocwebGIP/wSite/np?ctNode=538&mp=1 -

BE > (2009)  BATERB A L EHRE R > RFAPEEEHR > 5= E

= e

BWEZR 5 (2009) TR BAEHME S F S NRERSEFLER P F
%W@ﬁéﬁ%&éﬁ%épﬁgo

iR (011 HEF RENFTLEERFLZHEFELAIT 0 B2 <
FRAFHF L IRLAES -

i~ %j& ~ B4R 0 (2006) 0 e O EHRTEEER/ T LY @ﬁ%?%‘l?‘ﬂ ’
szt X 54 F 237-262 -

ADB (Asian Development Bank), Transport Planning and Traffic Management for Better Air
Quality.

Arunotayanun, K., and Polak, J. W. (2011), “Taste Heterogeneity and Market Segmentation in

(=

>
~

Freight Shippers’ Mode Choice Behavior,” Transportation Research Part E, Vol. 47, pp.
138-148.

Ashok, K., Dillon, W., and" Yuan, S. (2002), “Extending Discrete Choice Models to
Incorporate Attitudinal and Other Latent Variables,” Journal of Marketing Research, Vol.
39, pp. 31-46.

Ben-Akiva, M. and T. Morikawa (1990), “Estimation of travel demand models from multiple
data sources,” Proceedings 11" International Symposium on-Transportation and Traffic
Theory, pp. 461-476.

Cervero, R. (2002), “Built Envitonments and Mode Choice: Toward a Normative Framework,”
Transportation Research Part D, Vol. 7, pp. 265-284.

Diana, M. (2010), “From Mode Choice to-Modal Diversion: A New Behavioural Paradigm
and an Application to The Study of The Demand for Innovative Transport Services,”
Technological Forecasting & Social Change, Vol. 77, pp. 429-441.

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, Vol. 18, pp. 402-410.

Hensher, D. A., and Reyes, A. J. (2000), “Trip Chaining as a Barrier to The Propensity to Use
Public Transport,” Transportation, Vol. 27, pp.341-361.

Li H., Huang H., and Liu J. (2010), “Parameter Estimation of the Mixed Logit Model and Its
Application,” Journal of Transportation Systems Engineering and Information
Technology, Vol. 10, Issue 5, pp. 73-78.

Lee, B. J., Fujiwara, A., Zhang, J., and Sugie, Y. (2003), “Analysis of Mode Choice
Behaviours based on Latent Class Models,” 10th International Conference on Travel
Behaviour Research, Lucerne, Switzerland.

74


http://www.motc.gov.tw/mocwebGIP/wSite/np?ctNode=538&mp=1

McFadden, D., and Train, K. (2000), “Mixed MNL Models of Discrete Response,” Journal of
Applied Econometrics, Vol. 15, pp. 447-470.

Niemeier, D. A. (1994), “A Consumer Welfare Approach to Measuring Accessibility,” Ph. D.
University of Washington.

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

Parkany, E., Gallagher, R., and Viveiros, P. (2004), “Are Attitudes Important in Travel
Choice?” Journal of the Transportation Research Board, Vol. 1894, pp. 127-139.

Shen, J. (2009), “Latent class model or mixed logit model? A comparison by transport mode
choice data,” Applied Economics, Vol. 41, pp. 2915-2924.

Yanez, M. F., Raveau, S., and Ortuzar, J. de D. (2010), “Inclusion of latent variables in Mixed
Logit models: Modelling and forecasting,” Transportation Research Part A, Vol. 44, pp.
744-753.

75



M

Wék—- (R ERE
F Ly n

o e

&
e

3 5. 003261

¥MOEREEEFEZA R[2 AR $]

L B E B M e 1 003261 (A) AK-0923
%”’C}i—-t'}‘f@.iﬂ
-SRI ;\lrs4@p\6p PEEIAICATY S AP D RTRY GED Y L EEA - ISR R AR (2] #7
TR AE ) BERFENE P HE 2 B0 [T %'ﬁlhii&rvﬁilﬁzﬁ-:zi N 333?],5 B & 2y o
’Ellfﬁu’rbiﬂa’—gl'ﬁ}f gFr Adnp ‘?"3"%" Bl EE RS R p’fﬁ* GO e °5E g% 3 ¢ Apple iPhoned4
16GB (A E&EH &) “ﬁ 5 : Apple iPad2 16GB Wi-Fitk (& 8 BFE &) o 4 A2 # #2002 F100#£ 117 15p £ 2 i #R:F
ﬁp;%éwgﬁo
AR EIEAAEE T - R ERL muz?p LEEFL o FRER LR A K S]] M Dl - ISR R
FARAPBEORARL > ERY - PRS2 4 B £]0 ra: BTG ASH L RgF G i B ‘\ﬁﬁ_ﬁﬁ SR R
BEz2Fw [2 4 F ) *¥
SRR ER AP A 2 (2 A) R Y - wﬁ’\ (283 ) gl emscx (Fa3 F2 K20 s ERER
4 3+5002 & ~ | **zo'\a ) DiE A B SRE 5 E FF ﬂn’%ﬁ"wﬁim it rmfzw SRR EE N Gl SN S S
HUREARIE (T o B gm;: S ﬁ“lr_ifftigé‘rlﬁ&ﬂ}fm * o F A PR SF AL R s TBE AR FEREE o
DN P; éﬂ-’i—’“%ﬁjlooﬁw 30 FHBRE > F ISR A wE (LpEEE ) Fw o NS FRBTEZEF A RPRET
%\?« & - .,,\iwa, BB K 5w %o 4 B o
Eg *\F ERAAARM TG SR LIS ’ﬁii%JP #1 4 7 (http://www.iot.gov.tw) ~ # Z X K| i# ﬁ%%gﬂkﬁ ( http://www.cit.org.tw/) ~
wi«%wﬁ ﬁiq?llﬂ{“r (http//WWW|ttnctuedutw/) &%‘riﬁ’,@ AR ﬁéé\c@ o
Ao AR SGEERER  FF ERAN A ARk T U A B R TE R ] 4 (02)23494995 + (02)23494951°2 -
;V*-’ﬁ% ‘i‘?’l%ﬁ"é &R -
FAR BRI gEiri

q»
“.l
w- \“?{r -

I

[~ Bk pema g
PTG B+ F B ¥ 42 aedgsa = (K AZR4E X $05002 % ~ 42028 ) > w F T AR RE(HE E)
Lii & péng et O1) 4z OQ) F O@MFR &+ D@ty D(s)is = De)t im OF)F OB 8)H v

2. T30 4 4 (LE B 1) 0(1)#F ¥l O)F 2= O((3)F @3 O@4)* x4 O(5)* isfk O(6)* i¥6=x 0(7)
EFTI0L ;%— =X o
i Ad (pe ) 0104 O+ DOB)2+ [O@)3+ OB+ Oe)H e Lo

4.0 R O1)% F (6:00v9:59)  [J(2)# = (10:00~13:59) [I(3)™ == (14:00~17:59) [I(4)% + (18:00~21:59)
[(5)7% 7% (22:00~01:59) [J(6)# B (2:0075:59) «

5.v e pF o (1)% ¢ (6:00%9:59)  [J(2)¢ = (10:00~13:59) [1(3)™ = (14:00~17:59) [J(4)%. + (18:00~21:59)
CJ(5)i% 7 (22:00~01:59) CJ(6)# B (2:0075:59)

6.5 I % g ¥ LA T A B2 g B ’LS\F [%:/# ] [7%/4/7 /% ]
£ [R:/7 1 (F=/82/7 /% ]

|—3 ~ R e AR R i —,—\li’*#‘l‘é‘_l

76


http://www.itt.nctu.edu.tw/chinese/
http://www.cit.org/

(-) BHpL R EF RN R LR HRP IR LA L ERI LY (FERP2EN A R L
wum%ww&«ﬁi’%ﬁg>

OLp < EEHLE 3598 (OO (p A ) D02 (RA£2) D02 (4 (R 2)IOR 2 (RA#E) DO 2
Iliib‘il' J <+’”erﬁ mvf‘ A ﬁiem L g 1T IR
(BTSSR %H LIRS s 9
m) 24\ g @354 00671044 01171544 (1016720445 (1021441 ¢ o 34 P AE e
(2)F B (A F A R)T P ey A D AR OER?
0001044 00117204 48 10217304 48 [1@31~404 45 [1041~504 48 [1O514 4501+ 335 Ao
B)F 2 (A4 d )P D AEBRETS CERF?
00104 4 p 00117204 48 [1©21~304 45 [1@317404 45 (10417504~ 4 [IO514~ 451+ - A AE o

(A)FIZ P oy gD P RS RS 0

O@& 45 @24 4511 p D93~51>4ﬁ O006~1 OA\/ﬁw 0011~154 4 [1016~204 48 (1@214 401 b > 34 YR
(S)FIE P a D RART S SRS

Oz &4 @244 0O354 4 E|96~104>ﬁ (00117154 48 (1016204 4 (1@214 412 > 38 YR
(6)F xBTS Sigd § 2

DOZ Zpe g 6810 ~up D€)11~3O ~ JO@31~50 ~ [1©51~70 ~ [1@71~90 ~ [1@91 ~ 1} >33 7o
-~ (EY gL A 2 prie) < e
D(M Zpe & Ue10 ~up D911 30 ~ [J@31~50 ~ [1®51~70 ~ [1O71~90 ~ [1@91 ~ i} » 3 oo

2 2£ @/ L3012 10022 O0#E D044 OO 22 (i#) O07#2 HOHE
& g 1§ ¥ 1*'”r1£m¢ HEWL LR Sk JET IR
(1) Ju#ﬁ\m—ﬁiﬁf;n:ﬁwi 005+ 7 (412 )0@6~9 4 (k#2453 4 )0 © 107154 (1] =)
0016™24 4 (7 = )[J@254 11 F (% = ~ Hi8 A 4 48)
RQTHEELS CEFSFIEI M (A ) 2002480, 003544 00671044 HO11~154 45

0016~204 4 002172544 @264 400+ > 3 S
B oo
B)TE s S EFES 200544 ) 006~104 4 (10117154 4 (1016254 45 (10264~ 4517 ¢ > 34 PR
(4)EZF 3% aﬁé‘: EE REIEAIF Y ?
D04 Tz & % 005 » 4 p 006710 44 0011720 4 4 @21740 4 4 (1041 4 45021 ¢ > 348 Y
O0ez -
()i gs + 2P e A gD BBk T R ?
0010 # 4 p OO11~20 4 48 [1©21~30 445 [1O31~40 4 45 [1©41~50 4~ 45 [1O51 #4511+ » ;ffﬁ Y
()i 3 1 2 31 p ey X g AR TS R 2
0010 4 451 0 0011720 4 48 [1©21~30 4 48 (103140 4 45 (1©41~50 4 46 (0O51 4 4801 + » 4 A o
(PP S ERIEL S PR? (KL I 2 RrA2)
O0# * p e g 820~ 06021750~ [O51~80=~ [1081~120~ [10@121~~200~ @201~ i} ’éﬁ‘ﬁ_i
(=) 3 Wffi»— \”Tiﬂeﬁu#’ Mg > §ENTFE @?]1 A HEETYRYEZEL > TRV IEP g 2 FE Y

\v

AR TR S A BEARAT IR R B e 1R Ufif;;
FR2 Pzt 283 Al

E
AHBEL RS TARL HFR4e THE HFR3 T2EL

i
M (ool iof o
5 H9E G T AR S 2 1°1°e1°e(°j°e1°(°|1°| °
o . IR I I S I S 92 B
s | & | & | w ]| & | FE | s |2 m] @
B 2 1)
FRIIERARD G 2 S 2
G| e s g 3
B R QR 3
TR R A st sy 2
?fa'fi
B et g i 4
R | PERAFLITIBLR >

77




Yy L L
g | znRasgsin

NlW]lTW|N| N

ERNE I N

MR EFEEAE

=~ &% ®F A8 (DRT) Wit &)

%j‘ﬁ)@ikﬁ;}](DRT){— fﬁﬁ %'»frr‘ﬁ;\_jiﬁﬁ%ﬂﬁf}v?jz:% e oL TR (i\é%‘ ';?FEF'&) ‘@Fﬁf”'-@f’#&°@{f¢,ﬁii
?]’Tkﬁ%?ﬂ*%”*fﬁiﬂtkﬁiﬁﬂm“ﬂﬁmﬁ<f?w—4>aﬂgyﬁaﬁxm;ﬂwﬁ($$ﬁ%¢%

EDRSE ] %JPF’»:}Z- RAF e BRI AT 8 TR
1.DRT-;¢§1§ : ,,4« R ES S ml #%?ﬁﬁ %%ﬁﬂﬁ PR DN B
zmTJWi:psuAﬁm | ﬂﬁ%“ﬁiiﬁ"Fﬁ*%éq
BERG - AR RS RS ERTREEI P s (E 5@}&&%& 62022 R ) o FIERT AT F Blkae

F‘WJ S THGRER,  TAAER, o TEK A, +T5'J”“rffw:z+mxﬁ;»p‘ifii’“" ’ ﬂifliﬁ’»%ﬁd»mwﬁﬁ*l
f*~'rif“$ﬂlsz—iﬁ)
®r (1)E '% TEEDP g s Bk A mé’ o (2)H FRER L d R iﬁx £ £ 5 T_E LY BLAT T R AR o (3)3F 4
Bia P ppiEl gt g ﬁiiw]°Wﬂ$ﬁ4w’ﬁﬁﬁﬂii&ﬁ’ﬁlﬂﬁ (4)8 PR :d + BT B
MR AR R o (S) 5 R A BRI AN S RE RO

& %i:"i%:J A A
18 (X3

-
( PR

(#5-) BH(E-mkp) |PEIOTLEPCT AT gy £k
FIE-F B BLenpE S|
[(J®DRT-3* 4z # 180 =~ 144 1] pF 12 2 48 1«
D@DRT—I w1 25 =~ 5 &4 5] pF 25 & 45 9 A

(1@ a5 R & F 4 g1 2

(F8=2) B (F - gk E) AEIHTYE | E S A BN R R X
Y E- I ¥ BE P Y 39
[(J@DRT-3* 4. # 150 =~ 304 1] P 16 & 48 14
[(J®DRT-] = &4 40 ~ 5 k45 5] p&F 28 & 45 54

(1@ v a4 i kg cniBhi1 &

78



(=) EH(E- ) |HEIHRLD 0T EAND | g e R
FAE- b BEePPE STy
[ 1®ODRT-3+fz. & 180 =~ 044 1) 18 A 48
[ 1®DRT-| = L 25 ~ 8 A4 8 /| ¥ 28 A
(1@ a4 % E & B a1 &
(Fgwe) L (F- ) |HEIARTE[ LA I ANH g P
FAE- 3 B R )
[ 1®ODRT-3+f2. & 80 ~ 3 N4 1) 18 A 48
[ 1®DRT--| = L+ 25 = 504 8 | 28 A 4b
(1@ afh o % E 8 B g1 &

~RBARFEHR
1 R ety 1007 e+ -

LR EenEds 014K T 0015~24% 1025344k [035~44% [1045~54% [1O55~64% @65k 11+ o
3. R G i 0052 O0F 2y HDO##E% HDO0izpi 01 F/ir 0O- &miri DORE

[ ]

UO: ¥k O OOR i dc®E O o
4. R EDEF UORY ()27 Oz " » 1O gLp HOomL O6#E L -
5. l—hu}l‘;”z\&/\g{ (1 A : RS 2 1 1 O s A
O3 B18f 2 A v k! A @E BG5S IIL 2 A B A
6. P ELMFAY » RELXELFEFFH U051 00%2 [1053 [10%4 [00%5 [O%6M' - &
7. BATE @ OOABLE 0015~ %25 [H02g~xk4§ [O4g~4 %68 [106F~A %85
0685 ~4 %104 @103 11t o
8. R ITa g O K%3Y @35 ~A%5g [OO6F~ik73 [1O7§~4:%109 [1O10§~x %158
00155 ~4 ;%204 @204 11 + o
9, z’\wﬁa"ﬁml;ﬁm ot R WA . e

0 FFERALEF 122 ER2008 107 ; L7 #2 FR 2008 007

ILFREERLRA G 554455 Jnﬁﬁ.’#ﬁﬁﬁiﬁﬁ‘?(llwﬁ R %)
RGFFRIELFERFTE (A r kg FREEFES A 2 firpd w) 3 0L [5:/7 ]
/7 /%] > F BB AR LA RERL LI ’Ei&zﬁﬁiﬂ ) P kb B ApEARY

AEER SR RHERETER
(A RER FRRIFEFBURLCIRRNEFT » FhpHE)

79

s



Mk =

2R E

IR ]

A

PG %

e (B ¢ <)

s
Eig
¥

Ei)
™

~

=

E1)
«)

o

Tr T e e e B B
R
S
o

-

T Bk

She
he he he
:3 R
g
s
)

T E—-

3 5
i
—t
7‘_
i

-
i
¥

3

B A1t
@ TR
R T

7

~N

AR =

AL

2.

a0l e
o AL S

N N RN TR N N

D

7“‘7’“‘ FToorH AR R
ot R BEE AT TE
SRBZED AR

g At B A e~ DAt ERY e s

B A

")~"
W
Ei
’
She
—
N

My
=

My
a2
Sy g 3l

kil
’

-

Ze T

s
bt |

ra ra
T o

P
=

R L L B T

t’mi'\‘?'ri

£
v

£
v

2% 3L F
%5'5?3 ?P >
2 (. B F
Y T':ilim: TCET’

R BETE
PR
‘_:»7“‘7* @L—i“fv

LA L w

9%%%%@
‘_:37’ ;r,f“liﬂ:}'r‘

sv AP R

;‘J—r"ﬁb?\ﬂ‘

;P B RS
EAR LA
éﬁ ﬁ\?‘: N
é—r"—?i’?\: Y
B ZFTE
RS
r’%z@.,%%}g S

~N

~N

“'ﬁrg FEEIRR T S S PBIRARE S

4 T g\f‘: S ETHD A E S

~N

d # (57 %)

I Eﬂ: | R R A WA —\k‘i\? T I TIx
\)"‘5:;

Fam ug ag
A BRI

2+

¥ B2 P
=] é I
e T &
=€
¢ BL L 5p
¢ BY 5 T
v phas L
i BhAmp &
fL

7%/} -'—F; NN
S
R A B 4

|2
TR

—_ =
T
=N\
=

1=

ko
=
A=

My
Dk
S

My
Dk
S

?‘m.
ER
> 8
ﬁ*ﬁﬁ\ﬁﬁﬁmﬂ~gﬁxxﬁ‘ﬁﬁ:ﬁwﬁxﬁaéﬁ

R I b A e i B B B L T <

LSO

7

R N ;;a?p & g,
e

’ ’
—

’

’

’

’ ’ ’ ’ ’

’

’

-
P A

S

~

o

NP

EN o
AN

v
% R

’

*ﬂ

R

e BRATE
S I
’Fh@ﬂ'ﬂ gﬁ ‘_]_,5513‘

R Bk a g BT B TSR
ORAAe T o~ w R e
e P ORRRE S &P B R AL
PP ORRE P PR o P Rh A RSR
P Rhe L 5 BR B
50 BREAE S F5 1 Bhe P 4R
EVARE S AR VAR SR BAD
351 BRACHSR S 5 1Y BAALER R
ZARERL B 4 2 HRRE L K4
BT E e E > ooa BATE D
SR RAE R B Rk LA
BIEERCFNSRS B ARER K ALK
B ZERREL T PR~ B AR PSR
B ARk A~ B8R KB 4
pRRE S K~ TR R

T "X,v

-

§%+ams%%gf

o & RASE (> 45
oF BRA B 4R
oF ERAT 2 R
LD S LE YA
LR AL
EAME I S
§50  Bhm R 4R
2 AHRRL G R4
- ANt
B 2 RLHRF] R
B ZERLE PR
B Rl AC T AR
B A Fhg - W




F(3" %) BT = %~ DM RIS RS DRI A S AR 2R
gAY ER & L PR FEFIRR S R FYFIRE < BSR S R B RRAT A R
FEFIRRERL S SR AT BAATH AL S ATV RS RGN S H B RA AR AR
B LRy R RO S w R BRI AT W R B AR
P RAAFE S SRR RS oY AT MR P BROh W
PP BRI S0 BT R s PR B s PR AL
B R LR RS 5 RS R F T BRART PR 1 BRI BN
ERLE R R TR LRI A PRL N R S S A - R
ZAREE S B R TR R 2 ARBE S B R T HRER A B R
ZHEL S TR ERRN G B AR R B AR 2
%%mfu-?ﬁl’g‘i m:?’%/i‘fm ’?:%i/‘l'/l 7 B ‘%%%ﬁ"j‘ e~
EAFORI R D a BBRE D BUFR AL & om RAATIVAL
oo Eh T4 é‘é%ﬂ%ﬁ’ R o Bha B Lom BLRE R
c R EAE T L e BEATT PR S oa BAE TSR oom RAB B SR
BRSNS BAERAE KPR B e RAP R B 2R L PR
B Rh R e R B AR SR VB AR Aok B AR SR
B AR K 7R B RR T B R B B F R~ B K RRATF R
B A H R AR~ B A Bhm VIR B L RLE 4 SR T IERLATIS R

b#(MimiEs %) | oA RAZ 25 SAARE AR SRR E TR SR 2K
FTORAM & 45 370 B L R 3T BRF L SRS 3T R AL B SR S
FTA RSB RS E RABRIRAL S ¥ WA 4L ¥ R TRIESR S
iﬂ‘f"é’?%’&ﬁ J'%‘E’Fﬁjf;%iii/; ‘F’?—m:‘g?ﬁr‘?#mﬁi Fgﬁ—‘
kAR ST w R ARIR  g RRRER R R v L RR = &R
ER fé}’%‘;@ww%/‘ o EBRZ AR L P BRRATAE SR S
FHEET LN AR R e KRR B8 R A R
é#}:,%%’kf‘—!ﬁfﬂ‘f%“m+w%”3 F50 B SRS 50 BRI
T BEM TR S ZARRR T B~ 2 ARRRRP PR 2 AREE S R R
Z HR a\%lbﬁgg‘—?f’]‘mﬁi&ﬁ 2 HAE & R 2R PR
ZHEAT PR T HRRORIRIR S B AR R EAR L F R
;%H’A%%ﬁ%“; 71’/11&»—-"'-?8 g:%m%\:‘n‘-?‘ﬁsﬁ ;%Té‘ﬂ‘l’"kg‘
ERFF LIRS Sa Bhd P4 Lo B E R Dom RS BESR
R AR LIRS S e Rk T R Se BRET e SR Dom BRSO SR
cREAS RS DB S R AR Dog BRI
BAARE LA BIeRiERE BRI PR B AREF 4
Bl Fh 2 BIR s B RAR RN B AR R B A RERTH R
BdBhd S Bd Ridr Lio® s S A BB LA s S A B L

(R BmEF ®)

81




5 RPN FEFIRAAR RN RT O RR A B PR AT RRT M PR
iR~ B R Rhe JRBER s w R BRka B AR w & RLEFE SR
FFRN L0 BfeT 2R g LY R SR 3 KR RAESR
BRB PR BRI LB ERE S

2

B

3R B s
LERMPL LI SART 0 SRS 90 2 a2
R RPN FC R PO EC LR
BT AR F RN B AR RN B AR
BAEZ AMINE L R) B KRR RS B KBRS B
BB C R B K BAE RN B BLS AN BB K A
BA B L P AR B A BET R B KRS AR 5 KRS A
RS LR N EE T NEE ¥ SLIENER - PR
SABRRIEAR S 5 KRR bR 5 BT AR 5 AR S
SABE R 5 KRR A SR IR M TR L L4
IR A RN TR R IR R A IR AR
R G LA IR HO ¢ TR S TR

82




R

e

: Wei-Ying Chen
AP R

DART76#E 3118 p

: chweing@hotmail.com

83



