Investigating Travelers’ Responses to the
Congestion Pricing on Freeways
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Abstract

Electronic toll collection (ETC) has been widely deployed all over the
world in recent years. The ETC system could create benefits such as increasing
the capacity of toll stations, reducing toll paying time, enhancing the
convenience and safety of travelers, and minimizing air pollution and fuel
consumption. In addition, with the ETC, it is easier to adopt congestion pricing
(or value pricing in the U.S.) such that peak demand is shifted to less congested
times of day, to less congested routes, or to alternative modes of transportation.
The implementation of the ETC allows toll road authority to vary tolls by
distance traveled and time of day to reflect different degrees of traffic
congestion. The objective of this research is to investigate potential traveler
response to a distance-based toll and congestion pricing on freeways in Taiwan.
Manual mainline barrier toll collection system was installed on Freeways in
Taiwan. The toll stations are located approximately per 30 km along freeways.
The ETC system will be deployed on freeways in 2006. By the year 2010,
Taiwan freeway authority will implement the distance-based toll such that
every user has to pay the toll. Congestion pricing are being considered for
implementation along with the distance-based toll.

Stated preference method is applied to evaluate potential traveler response
to the distance-based toll and congestion pricing. A computer-based survey was
designed to be administered to travelers who use freeways for their daily
commute. Hypothetical scenarios are generated based on respondent's
commuting trip. Respondents were presented with a set of experiments and
asked to select one among five travel options: drive on tolled freeways at
normal departure time and pay a higher distance-based and congestion toll,
drive on tolled freeways at an earlier time and pay a regular distance-based toll,
drive on tolled freeways at a later time and pay a regular distance-based toll,
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drive on alternative toll-free highways at an earlier time, and drive on
alternative toll-free highways at normal departure time. Congestion pricing will
discourage travelers to drive during peak periods (e.g., 7:00 a.m. to 9:30 a.m.).
The distance-based toll will encourage short-distance travelers to use
alternative toll-free highways. The survey was conducted during April-May in
2004. The total sample included 280 respondents.

Discrete choice models are employed to identify important factors
influencing the travel choice. The multinomial logit model indicates that total
travel time, toll difference, schedule delay, personal income, work schedule,
and driving distance are significant variables. Higher income travelers are
insensitive to toll price and likely to use freeways. Travelers with flexible work
schedule are likely to drive on alternative toll-free highways at an earlier time
to avoid paying a higher toll. Long-distance travelers tend to drive on tolled
freeways to save travel time. The preferred nested logit model which implies
high correlation between utilities of driving on tolled freeways at an earlier
time and driving on tolled freeways at a later time alternatives significantly
rejects the multinomial logit model at high level of significance. The
simulation analyses indicate that the implementation of the distance-based toll
will result in 30 percent travelers choosing toll-free highways; with the
distance-based toll and congestion pricing, 35 percent travelers will divert to
toll-free highways and 41 percent travelers will depart early or late from home
to avoid a higher toll in the peak period. The results provide valuable policy
implications for road pricing.

Keywords: Electronic Toll Collection, Congestion Pricing, Stated Preference,
Logit Models
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% T
A 1998 Highway sz FaAH % AT
407 BT
2 8.5 2002 Cross Israel a2 FAFH B AT
Highway % T
e TAfH 5 AT
L 2000 City Link Bk ooy
@ 2003 Toll a2 TAAH 5 AT
Collect )
4] 19983 LKW Maut sz FARH B AT
Adustria )
Esterel-Co A4S AT
* 1994 te Azur A2 o
motorway el
Fim ¥k 1975 ERP R TaA+
2R BT AT
EES 1994 o o

BHAR RBFFAEHRAKE (R92) RAME ¥R
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2.4 B AR Z ERR
24.1 BFE B Z AR

#R4% Frankena (1979) @481 % » Fi 38 HR45 AR 75 R ARYE 18 ¥ 09 MR 42
o HABEWERENGER A it A E AT E A WIS R AN IRL
b SN3RR A 75 A R 3 o T $ HACAT B P 2 38 B8 AE R AT 3 o 69 K
TR AR A o & RIS B IR > R B E 0 A m EIRUE o

2 #gPigou (1920) gKnight (1924) fe3t3h sh2R ey GBS > 043
BBERBEHERNRBNER FEEEFHRA (A BEHRXE &R
Ax) > BT HATREAE G RA (BIEH ) - B MR e E s
F & W BR 2R S 9 3R #8985 Ak A (Marginal External Congestion Cost) » U454
BEREAENRA > ARERBA LB -

I 41 AT RATERMAA (ATTC) e 8 (F) 2 MG - &
AB s B % &4 (No Congestion) #k A& » sb38 P ¥ 38 ju — 3 £ 2 fu A
BRYY A EIRZAT R AR FHRATE R AR G %
REZ WA TS o

BC 2R » & & i@ #4% (Moderate Congestion) A4k f& » — /N0 P9 2% 8 B 5
Whm— e AR RE e EmT 2%k ERAEMFEERT &
FIERZFIYRATR R R AR G E R RS X Mk - MdhsgrF 2 C
T A LB R Z R KERE o CD 34 A48 %% (Hyper Congestion) Ak #& >
et 0 — BB o — S B R A AN TR TR A iR R
BHERELEZEAK > AR T R E5 2 RBERNA L > 2T
BEF A AR FF 4R 3 Ao b o B b > MURBIHU B 0 E R AV IR E BIK
EUBEORKERE > ARFEITHIEY > RE—ELAZBENOER
H P34 3AT B B AR A TR o

12 # ¥ K% e-Thesys (92 255 )



B R ARG B HA B ARETABEZIAR

ATTC

25+ D

20

151

- —"———— — — = C

7.5 *

. A ‘rB

s+ A\&am | N
|
|
|

LELE T

|
|
. .
0 1,000 1,6IOO 2,000 3,OIOO 3,|600
%k R R ¢ “Urban Transportation Economics”
by Mark Frankena, 1979

B 2.1 P AL (ATTC) 3R & (F) 2 R4 H
242 B EEZARR

EREFETHEBRAARNETRZLBERE  MERBY LHEZHR
NBRBFRIENR L BN T ARE THRBIBUEZF ARV @&
WEA SR AR ERE BIERKEZIARAEARALTFRNELRBLES
HZER MUBBRELEREAMNZT AT RKELABAREEZIAR
o

Vickrey (1969 ) > Cohen (1987 ) - Braid (1989) > Arnottetal. (1990 )
B Laih (1994) S AA%#EEE T RHEERERERER » AEF E4m3E
BRI XA E MR S Sy i X B R AT HRES
BRI R Z BRI % o m Amottetal. (1990) # 427 7| & I 5 42 ik
Bx BREBNEMEL LG R Y RMEERERBRILEE A LRI RHRE
RAEREER - EDAE - RV BR—BBEEFHMEAHBRITILE & (L
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MR AR EFTRE ) Ao A @HE 2 i ER - R T X
B R IE XA MHRBRIE XA R 0 BT ) — AL B0 -

Lam (2001 ) 4 Orange County #= California fi &9 Stat Route 91 (SR91)
api@ gy s ko AR B AAEEMAR S (loop-detector) 4T E R E » I
#% San Diego F]#ke) BH & RMLLB 54 o LB T > o R HHE B REE

(R &EE M FEFE ) FRIAI(E 30 5484 — Mg ) XA EE(SOV

HOV2~ HOV3) M B % bR JE 35 K3k B & AT A7 > S HEER EAIFKA -
PER] S TAEIRR M FRE BT C RRIEHFEEAH o LamRBE L
HMAERZEN  LBIHEARSGERER > BE LA FasTrak 48
(1) @E (2) REeRASN10E T (3) i (4) Fo2/7 3B~
45 Rz k] (5) S#FRE (6) PREFE S mEEP FIAEH S 2
£ BRAT B 2B B 5 K 05> B 45 A Carpool #4944 & 42 & Bl BF 48348 A 1-15
ZIREE S B IREREBREEZBYHIRR °

DeCorla-Souza (2000 ) #F 3148 & hu i Z ik & B % 3t 4 40 R R 18
oy (1) Hraps (2) —RER - RREROUEFTXEZHAT TR
A% BRTUAHOAYL ERBEHNRRER LT EREEREH
Bk AAERB iR A RER > gRBEVNHE > BR e
MEAKIAR G| LdREANFE > MA BT AFKACAFTHENRR - Z4/78
Ltk BB EMERRRERBNOEOERYE ETUE AL EAH
P R LSRR BN e ERE TS
EohAAAQFER - 4G5 - mERLEEFAE ER > SBAREM
B2 MR AR S B 5 S AT 00)IBYS 0 BB E AR X% % A4 5.6 1% -

Adler (1999 ) 4 1t M SR 42 & S 4% B HRAT 2 A8 4 24 & S0 BRI
A BH o TR AT B R W T4 R R A B
G W EEER] ERR A B S R 4 BRI E AR TR K, -
B TE B B B R 6 A RE B A R 5 A T WK B o 2 AR L
B HOR R B B R & RS MAT A 0 A X A
SR E RIF LA R SBRAE D AR TN R e SR AL
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oAb B RBEE -

Burris (2003) AEARF Y HILEBITEFHN BT RGHEML > 1y
BB 0 SR B BB B E B AT ARIET R AU E T R uy iR
ITEBMEE  FHATEFHEHN @R E e E M EN-0.076~-0.15
Z P> B fr pbaBk 85 B 05 mORATEE P R ) 8.896~13.39% - & Burris
A —BHR (2003) o 4Rt E & A B B e R Bl e 3hEs o HokAT
B B BAT B R HIRER RZBE - AT R BEA-027~-1.33 2
M i@AT B R AR 7-0.03~-0.36 2 B -

BA%8 (RI) TRAFENABETHA BB CBCELBNELES
BERAMEEAEFHNBRECBHEILIEQRSBEHCEEROR K £LH
UAFHAE B aRILERBER X ERAE R BiblofTE RREAE
BBEZBEHON~TRA  REERFELIFERAELABRILGEZE B A
7 BRI AR R LG B R SR

Rk (R OL) 4HHEN SR ABBTETRANLETEH LR
BBRERLRE (B 3-8 BF) X HRARERMMT X EBATHRE
FRBREEEEEFRREYLRBARE S - sbH RARBE AT & R M
BARHERTEE BT EART R DS HHE T 2ERETA
Eo BRBET > BEERABERETR > B T REBEEER 151 o)
AERECO L BEA L 2 BEFEARE  LEBRAMMAERS
BT RAASAEES T2t E, 2R E X FEATE "L &
BEEHNEE  DERBPELIIYN  BAEERAZ I @A L HEGREZ
ER o

243 B BRBWEZE6 04

Hiimk AR g FERBEHRLENBE X2 — » Goh (2002) #
Phang (1997) e4#t2c45 i > K& 16%e4 FA 255 f0 R85 B R 48 A &3k
B o RABARLERRER > MmMEMARE G RERRNT LT
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SR NBEIRBEHRCBHARARETEHDEZHRE

30 ETJSQ 9:30 g 4 B RBRRFER - AR FTHRBIBWER > T
BLE A )EYy 0 iR N EBAT B O IR A BE dw o M m¥k 4 1975 SFE 46

? CEIBEATE A 2MEME > FMEAKRAATIKE > mBITEY
B (1) 2RE(2) ¥RE ) AR $-—WRANE—FHERET
WE A4 BmERALBAEZRELEE T (color-coded in-vehicle unit -
IU) » it BEE CashCard » & &4R4TRA ATM £24E > AR NEAT & 4o
BB T RBIBBTEX L RBERD T 45%  AAAT R

AEEG A o

EWE LB T PO ERIEERZ T O £ RTRIBEIEE AT
fﬁk—?—%v’ikkﬁ»k NVYeyxiEE > L VA 718%EAHKEA (SOV) - K
v B 1996 4F 11 AALE WA H d LB ETHRIBRE R E T 6 > LB
é%%ﬁ(SAuL)%%ﬁ&ﬁé%ﬁ%’%$ai%7iw~T%9i
00> RANLEFT7:00~TFF3:009H 2000 B (£ 1.7 24 LW 57
) HBRIREITE - B FRERBT > ZEREBBETEERD T
39% > Bk RHBEE mHF S - (REAE > K 92)

R BURR 2003 F 2 A SR B B eEE B HE
*ﬁ@é@lﬁ]éﬁ 2L+ mE > KR GTEY 1.3% » £3%F 174 &L EH
B BB BT ERREFEAFREFT 00 2FF6:30 A& E
B KR 5 345 (HHEH 303 7)) AP S RiEH - FEHEREIRP

(Transport of London) = 3744 > £ 2003 %5 8 » #HEN-F¥HEHEBZ &
RERD# 16% - (REAE » K 92)

I TBA LRI A% S TIE (Variable Pricing ) - DeCorla-Souza
(2002) #ATE9H X TheA (1) REFREBRRSETESE (2) £B
AT AT BEBAMEITE > (3) EMBEVERMKETE  (4) £5
AR B8 AU RAK B R R i AR B0 4T & - Orange County SR91 3% 2
BARKAGEHEMBTE > 348 1995 £ 12 AskfT - HHU BN E R
BrEn B 8 EARE S BEENMNESL 0T TH 35 LM - RAAXIFHE
BIE » AR EREFRRBMYGEITE - 122 1998 5 7 A 1k ARARF 0GR
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KB mHEAETUE  BREEWMLBEZRETTFRE K]S

f% WE A %KD
5 ik % o (Hultgren #2 Kawada > 1999 )

e

gq_
crrr

Hultgren (1999 ) ¢z Brownstone (2003 ) % %] % San Diego I-15 3% &
RIBALEE - R E LS AREE F — A 1996 412 A £ 1998
FI3A AAHARBE—AZEWBE ABTEEASRREA 28> &£
FEA K EER  F oMM 1998 F 3 AHBER WA BHKRE A2
(FasTrak ) #A47#¥ & A 403k - 4£ A & 54 78 K 3% Windshield-mounted
Transponder # & b o % S E AT R R B @ LB FUE 5 @&
BHETHEM AT E 5:45~9:15; b 2B A T4 3:00~7:00° &
RARA BT R AMRAZ B R Ao iR e Ak U € > B R — B4 8 0.5 suAesk
1B A& 0y % B — At — R 2L 0.25 T A ALK > |k KA A R BAEAT N 548 9 R A
#0570 MAEFEMNERRZTEL T -

%22 HEBEBBEHREEHEM 2L E > BibETo 0 SAE
AR R 69 % FI0F R 0 @ ECE LB R BT AT 0 DAR A bE B
PR B - & 23 ASRABRBHLE R FRTHEFMLE - £
B 75 RARAE R B EARF] MBIHBITERGEZ L) S KEH Aok E
RE T RE G EF -
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k2.2 EBERBHILE & # 0 bk

%’: B H H%’Faa %%‘Jﬁ'%"&
1R 42 % 3:00~22: 00
1995 4 ®
Au i SRI1 427 2 1 00~21: 00
ENE H 5 45~9: 15
1996 4
Ty T4 1-15 Jtd 15 : 00~19 : 00
KR 4 6:00~10: 00
N 1998 £ *
407 &k N T4 15 : 00~19 : 00
F87:30~19:00
H s
1998 4 B> 7:30~14: 00
ERP ]
Mrigig g 7 - 30~9: 30
B
N 2003 # 8 7:00~18: 30
fy BT P s
TE IR 7 7 :00~21:00
1996 4 ¥
&L % 38 HT7:00~15: 00

BHRHRIR © AR TR

18 B ¥ K% e-Thesys (92 £/ )




B R ARG B HA B ARETABEZIAR

%23 SBEEBBIRE E Rk

% B R RigH &R 1 &
£H B E R .
| SR91 0.7~35 £ 7t
%8 1 .
% 3 F 4 I-15 05~4 % 7.

AN E 11210 4/km MR 12.95 4-/km
AA & 1 24.20 5-/km KA & 12590 4/km 1.07
B4 2 1 36.30 4/km B 45 & 1 38.85 o/km

mEX
407 =ik N B

NI E D05 IR | A E D 15~3 #¥k

ik . !
crp A E 075 FM/k | RAE 1 225~4.5 ¥ /R | 3~6
R M T B g Whit B 1 3~6 ¥k
¥ H _ B & & %
. 07T L N
RGN &8 5%
L) _ B & % &
) 0T )
dg L %8 4% 2000 # 7T

AR ARR © AR TR
2.5 &

SRNEERETRE AL #ﬂ"x@?ﬁﬁkﬂ/é’ﬂig’ﬁ% P& BUR R R
RIEFHHBR T @ - Eblﬁ’l\ﬁ TRETENBEHBRE S, Lk ER
ROBRE oL ANRE 2 $7Fﬂ"5' BHEIANTME - H A7 R Ao
&4 iiﬂkltlé;%ﬁfrﬂt‘?tb# &y ° ﬂ#&#ﬁﬂ‘ﬂ?ﬁ"ﬁ%%ﬁ]’%ﬂ » o B 9 L
RBFARRASRABEREEAMEXETFUE  RASKERERE R
Bkt dm  AEENFE—FEFRF - B E?&%éﬁé‘%%ﬁﬁﬁ ’
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BABIMEGREFRAEZERKE (B EEZRBATAEERCIEE T
B NEAERIABREFRENOIERAETER T EEY -

AR AR i Y AL RAR - o Bl N A B B BRI AR I e IR S
ARG S ol ERTHRBEE (R 76) - BH8F (K 90) - BHAFHEL
Bl (R0~ BAFHEZEE/ (RO~ #EM (K 90)- £ ik EmiR
HH B B ERATRENE R RT OB LE TR ARKRERRHEE
BRENTEREF NG S BRFAZE AR ZHR AT REEE
FURETREGRHLTEHRS - A LZ RS NPT ERIEKE
EESAER -

BIGEZBOERTLBE HEOAR - LBEESHERARETA
BSHERE S ATEFBOFT EBURS @EROKRNL > AR TR EFHER
RKEATERGEL - BHRARERIT SR ARG EREN > PRALEL
HHEREBRAPERAANER T UABERETAHEALB S OBER
0 RMEFEBERALATBR  BIRZA SRR - B34 E %
FR B NG IRAT R BB BRIRAT AR A * STE SN BIBRE F > F45 T8

I Ao

NS HABIBWE BB HARESRETABENAR AT
EZ > AmebIF &R H@a e ReTe - BT FFRFTE &
BEFTHERORBELE > AHETEZNETRIE - AR
Ft BAR B B AL B8y A o
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B
B

BT AR AR A B AIREATABEZIAR

F=F BRI X

AAREZFFEEWE SR N T IRBIHUWE %L - ABAIIREST
BEBEREN  HEREAORET AEERR > B FRE BRGTE
WA o Bb o BRI B b R TR0 EWMBUR 0 AR ER Kl
16 4F7% (Stated Preference Method) %3t R4 » HATEH TR o EE
B BRI H ZAT AR - Rt ERATH T ELHHM A P E
AR MR S R 0y SRS o MR RE A Ly tm iR o

3.1 &K timitix

AARZEANEREEZ T ENIRELS TN UHMABE X T Hes A
HE o —REBAFEMN T R ARRFKA R BN ABFHREOENR > M5
QAT T AR AL > AARREAB A REITRERR > B
b0 B ML AERAR 0 RIMTER KA IRIFERRA B BB ECBEZIEL -

RO 47 i £ 2 AP B 6% LR A BERE e 7 K M %
F Y 0 EX R EHARRBIAR G REE » AR B B RER -
HAMBREEARE % 0 AR A% E— AR Ak A X 0 i1t
B EEHE EAMROEREREME T QB FEEEZOERER -

311 ki e ARBA

Bt AMREETRKROBEKX S KA BT MR E (Revealed
Preference Method) - Ff38 287 M1 4F & 562 # A B3B8 0] 8] 899 4T4T &
RHE B EEFRITEOTRATA > BLBORITE T REZENBES £A
RBEFOBREF R LB MM A A @ F 00 R3T BT B T & R AT AT
ot A RBL o R ABERITENERERETA EXALERE
Al TEQER BB BELAN R BREGBOGRRERR ~ BRY
B E A SRR RE X o) B KEBIRAHLE R F R
BB B R Y R X BORAF IEAE BB
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2 T SURRBA T MAR AT R 0088 FS > B A M RIFIA A A - R MR
WiEHERRGEZRE L THRFANERTE RS KT EWBREST
WAEF R EZTAR 0 WhBh R RF AR B ZAT B BLRYF o % kA
RGBT R IF LR > TR T T A R E B RATRE 4 LIRS
RMAR LT A B — R AT ER R B ENAERALRET
PEAR AT T R RGN B AGE PR RSB R RAE AR 2 E AT 0B
BuEaMETRERNSEE (HE% > REASLE) -

KO PR AF R AEL9TOSE AR B BN AT A L A8 P » 21978 B iz
F > 19794 3% Bl 2 5 5 44 3t M 1R 43 0% B PR 7 E 3y 7 (Kroes and Shelden >
1988) -

3.1.2 BERBZF2MA

MAEM BT E2 R ESTEA AR ETER TR AT B LK E
1B PR A AR Z AR 35 M bR 20 B M AR B I A e A e ot As s TF

'%gﬁgf g °

— AR FAL AT BRI AT AR L R F R R 2 AR BB M5
KEAE o AR5 Kores and Sheldon (1988) - /& bk oy R B B4 & FF %3542
MAW BHEE S BEHBEIIARZIEMS  EHNITENIILR
—RKFB RZ > BHEB D LWk AL EBRALS RBEHR
R R — AR SR REBEOEE - RE LG KEMAHE A2
318 - Bp2" (Two-Way) 3" (Three-Way ) %3t (358 M ANnME » KEH
B2MAX3ME &) o

Fowkes and Wardman (1988 ) #i 4t B 4Feg Bkt R AR E T
HEER

1 AR EIE T > B A KB LAEIE &K H
B LEHBHEAKEGILTHEOTRERABRGER
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2 A HAGAMERLRFE > TUHA B AT ERAFALBEMYE
WMMﬁ%ﬁ%’ﬁ&%%%%ﬁ@%ﬁﬁﬁﬁﬁﬁéi%ﬁ%@%’@
T E R AT RS EBBARFELHERE > U EAE T RAEY
W o

BEFEMBHRKEBERERATRN  FRTHREGHEZTH L
Bg 2 35 4b £ 7!:A¥1’1&4F3éﬁkﬁkﬁi%ﬁg

4~ ZoHBER > SRBATHCREERME (Boundary) &

BEHEBEFEFTO B ATEEFIIEBRBEENBERE ERET

54 JBRET A 3R B B BR T E 0 3R 3 K B BR A $6 B (Inter-boundary )
GAFAR o AT R AR FE GG A 3T o

5 TRERAM A PTHRA— b4 FIAE B FEFH OB ET ZRA
KX ERTAERARBEABENAS  UBRAZFTEZE RS -

Kroes and Sheldon (1988) 78 % 33 » BE kit X 2 B9 A 5B
HERRTEELS S R B A EE 49&%7?%??5#5 PR VAR I
@fh@ﬁiﬁmﬁﬁ@%m@ﬁﬁ Rt 2k & ek 3t H g
7 N CEEBR e P 0 by R Rk T EE
BeE EREE

313 AXREREK:

B PR AT P o B AR B BT 0 B R Rkt AT - TR
Bkapliixsg RAEAGEGREEFRIIHE RS LEEREp
MEE DR RBESARRIEKN - £ FH K% (Orthogonal Arrays) %2
ZWAEER c CEAR AT HE

(1) £ %% R22xRFHE AR FAES > 2T 4o fie A A
HMER R RERERFERANEFRKEMAS (R 4o ZIRACLEF T R K
'Ié/u guih%\
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B

BT AR AR A B AIREATABEZIAR

(2) ZHE  ARXRBEATHERTE > TUERAXEZ WA
R LT EA RN -

(3) BHKR A EATRKREEB RER > ARXEKTAERER Y
BRI T ik sbh B R R B A — 2k i@ M (Universally Optimal ) & 18 26 -

HREWRERIFO T AlRSEY EH BB KEAATHREAALR
RPHEETE B AR GG A - ABRFER > SEBRERS
CAE A 0 R Bk 2 RERB R 0 BAREE— 769 B KB AR I ey -
B —EBRERERGTHER S — S BREIR -

3.2 A MBFEZERA
321 B EFERBMHGSHZITE

MARFR AT RTHBIFEHNSGRAETRE T RELE AR
HEBZRET AT - REFHARLER  RAER SR ABERAA
BATE AR A EALARE IAABATE Bk hH TR EEEEA AT
BREH o REFROETILE TikL > BERA /S LB EATE IR
7T A B A B R SR AR A KA RS o AR AR E S A R B B

o

WREERAEZ TBg ) BT BERR ) BETA AR AE AR
BT ETHLHHEE (1) ER SR RE R (2) £/
SN BB EEFRRT 0 (3) A SR A B ERREER - (4) £
FATHRE R B H AR R T (D) ER AT R ARE R B8 H AR -

KB BRBAFRITETOWREF ZE R (A) B3R (B) &
TR > (C) @4TE A (D) BREFEATEZRE  RBEAS 2K
EITAHRBHHERERF > AT HEHNEBCBARRAZITE - LT o5 H
LB E B G B A M — e (£k31) -

1- Hﬂ%&‘ﬂ%%ﬁ

BRI ® 0 RBEREIRZHRAEEHIE P (2003) &4t o
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RE SR ABRATF L6 B F 43w 2ap F10ZE R T 5 » M i@
F R o AL L F8~9% » ww B 3.1 A 3.2A75% o M AR AL F LTE A 5
BN R EANBEIROIRL L > BBk F 697 0 00~9 : 0032 B /N6 2
B BB RALERAER > BB HTF B0 d a8
B 3R R S B 2 M B R R T ol B bk s P > BR T RS AR
Z R KA

B G HE S AR R 2 H R A SR AR L ER
KB R g BR AR T Ae AL Bl AR R SO BT B M AT T R AR A
AR XA B e AT R RABEFEASNREBRE REERER Y
BRI AE ERGE D] 0 Mg B A RIRAT c Bk ARESE e
Pl T AR BB ERWMETHEN 2
T e BB R 0 R R IRT A R Rk T a9 1% B AR R
PERTE YR BN | REROBREREY T IRITE
Bl stE R H i ASRERBRA R -

9000

8000 5

7000 |

6000 [ e

5000 \ ,
3 I3

3000 F R

PCU

2000
1000

—_

23456789101112131415161718192021222324
P

B ROR D B FHRAKE XIEF S (2003)
B 3leaR@egisiE
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—|—_l#75

PCU
S n
o O
o O
o O
e
™~

—— &
3000 /‘/ y

12345678 9101112131415161718192021222324
P

BHRR D RBE SR AN E LTS (2003)
B 3.2 by i F A

2 ~ FRAT R

A2 B B R N B RAT R ) R MK AT R 7 @ 0 ARIE B N SN E Tk
BRBIEM BRI SRATHRBETHRESL  BERBIRD >
EIFIRATER I R TV 8% ~13% 2 M - Bk » AR BHBUEL D
RN FEIRAT B R D 2B PEAK R RT A 526 ~15% > BR (@) b RIRAT B ]
w2V 5% ° (b) teRRATH &) 10% & (C) HeRARATEF kb 159

3 3EAEB AR EIEE - B4 k@ E A B BRI EE
%@%ﬁﬁﬁ%&h& HORATH A € bu R B8t R nf Rl oy R Bk %
RVEFE L FSbBpE a8 B > R = I8 B MK (A
BAZE S ER ARBIERTH RRI s > UM E A BEE R Y
AT B B 40 BB HET -

B FAT R AR B IR Y 3 AT ] B MK BT E H dn > AREE KRB A B
ARG IS B RE H T E %ﬁ’\ﬁgﬁi%’f&k&@mﬁ&ffaﬁm & £ %] Bk
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H4E A A ) AT B AR B8 X AR AT B R 3T € A Lu AR A B iR N BB AT B Xk
785 % 3096 ~T7096 & P47 B AR B Z AR 3K K BEAE o PRIASLKEMR- A (a)
EeAE A R N EORATERR] % 309 0 (b) etk A &k A #IRATERR] £ 50%
B (C) bt A ik NEIRATER] % 7090 » £ =B8R

CBATEEE

LBTET D ERAPFAEREBRESHURBTE  RBITEOT
B FAT R RERR G KEM o A HRAB S REFEFEI R TR
AR R E IR EIE B X 0 BRI R TRt 1% (S5 R A
R RREERURBIEEE AREEFUHRERE (RIL) 44 F
FEEREZ NAERRAE L EE 132 TNE - A —RFR R
KEME - RIBBIFTHREH > A —KEFEEEN IS5 A3 AR
AR B BATE R > 555 1.98 TN E R 3.96 TINE K EME o
MRS EELEZ T E L & B FIbTRABTERAKREREA
by X3t -

4 ~ B A2 2L

BRI R R A (MBI R — TIRE R R H ik
R RR A S ’Fﬁa BHEE G BT > R AN RF R T AE Rt B BRI B PR M R T

RIKEBEE > UBHIARSWETE EHHEELASRE
B RS RERI T AR H 2B B Mg AR AR AT 0 Bt BPR R BE
TMANBERFTEF -
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%31 &R HmEELUK

18 A B3R A BN B8 2 R

@ (BRIRATERR]) x959%
AT EETS ® (R®RATERM ) x90%
© (BRkATERR]) x85%

@1.98 T/~ E

BATR ®3.96 /N E

R Bk A B R R

@ (RIRATERR]) x95%
ARAT B R ® (RarATER]) x90%
© (RaRATERR]) x85%

RBEZHBERR | RTE[7: 00— (MIEZHRAHATEHERRE) 187t

WATE 132 T2

R RN B R A 1R

@ (REATEFR] ) %95%
HEAT BF P ® (REATER ) x90%
© (RATEFR] ) x85%

RPZHBERR | ERE[9: 00— (MAEZRRAHATEIRE) KR

BATE 132 Tl E

R PAT R R A BB R T

@ (HkNBIRATER ) x1309
FRAT B R ® (FHkANBIRATER ) x15096
© (Hik ABIKATEE ) x170%

RIEPZHFER | RTE[ (HEREEH) — ORTER) [H#8

BITE 0T

R PAT R AR E B R B % e R

@ (FHRANBRATHFR) x130%
AT BT ® ( FHikANBKITHER) x150%

© ( FHiRANBHRITHER) x170%
BATE 0 7
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3.2.2 $upl

BERTE—2HHNFLT7:00 848 L3> GHBEHEZTRLAKRE 20
w4 e AN E B eyt AT A 50 dE > BMEN T 0 50 BFEIE
NE e FHI o R HARLBRABZ ZREN A A T YR AE (167K)
Bobd R miE (181K) 0 # 14 N2 -

B ABRER T 400 LR 3 e S4B A B3R A B8 T R B A R R e
7:20 BFHAKIE B3k N80 M sb B BOR @ R AP AT R R I B B
R b B 242 6 4B AT B 45 € 5% 28 2, 55 7T ° MARAT B R & B A 4 6y K DL R
Fl> RELE 484543 545 - MARBH R AT 92 E R > sfdzaL
AR B 2~5 KT sk e

[>H

T

BRI HRGBBEIBREENEERA SR AR E AERTA
FE 6:40 (BB BT BALETR 7 0 00— 35 F 4 45 hBA 1 B ak
B P B Rl 20 4048 ) SAAT B AE 0 SH AALEA 8 40 (BIBM B RRE R
Bl 90 00— 23y 4 35 3B A2 2 3R R AT 5 BT R 20 448 ) Atk o A o
ho JoAR TR B A B SR NI 0 R F 44 18 eyt E - Mk
TR ey A B LR B A RS R Bl AR b = A K 1 4845 43 44E -
SbAF AR R AR AT X R ey B AR AL IR 0 ) By 22~ 25 3% 27 4% W Bl Ak
oo bR A AT R AL 1R X Ty RGBT ARAE R ) A 98 ~ 95 2 93 44%

R PFATERER Y @ AR KRB R RB AR BIRENE
BIE R 0 iR ERATIF R B ho 4 65 ~ 75 =, 85 448 o B ybARIE L = FEA
BOYIRATEF ] > dodR AT 42 6 0 45 (B E ey 28GR 7 50— 3R 4T85 ) 65 4
48)~6:35 KL 6:25 HAEETHT 50 BEFR|E B g o T % HEALER
#7000 WA o ARGFEARAT B ) B2 E i AF & 15~ 25 2 35 4548 -

2% P ey F o RATH R HE TR TR &5 B K
BME > R EHRTRIFIRETUENBIBULELER SR AKX FITH
RER W) LS IR - BRB X HEF LR 2R BEREE PR
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TR R D B3ty 238 ° KAVFT3HH &4 2 2L
323 ARX3

R B > LIBEITHIRN S - AR MF IR
&8 % 0 PR R A MR A R AT RIS B AR AR K MA
BHRERAGWITE  ARANEBEANTSIHE > REFERB T X —KH

EREAMBEIOIRE - KARRFTZBHEELEH =0 dE—EEEXA
B2~MBKEME » HADIZTTAEIF A A 4864E (3x3x3x3%x3x2) 424 -
o — X HEEERELINEEA S IR BB 0 BRIE
Kores and Sheldon (1988 ) #(ifl » i@ % <35 & 42 F] — BF ] N 5 % (£ 3749
~16MEEREE > RLRMLAZBEBRE R T AER LT T X 4E
RERAEZEE  EEREAME - Aok KMEAB 0 X — A E/E S
BER K BAATRATENREERKEML  REBEHEAREBRAR
A o F &322 E X AL (2'x37) -

WA R B X BRI RATE F (A) BKREE R A28 » B LR AR
Eﬁ“”‘~ﬁéﬁ4ﬁﬁ o HACATEF P B S BT B M E - B sbif e A

RONEE BN PLGE HR R gaR AT R R (B) 0 4 ik B B RS RIS
?zmﬁﬂfﬁﬁ (C) BAE A Bk B OH AR R 2815 2 kAT R (D) 0 b
ZEB MG ESFKENFES BRTIT - MR FATHRER B e R
&?z%ﬁ%@(E)&&m$ﬁéﬁﬁ%ﬂ1&ﬁ$%%m%%ﬁ%@
(F)> AR — B EEdy EXRATHRE 28K BRETRENL
RAFEEER > BbiFsb B B S B BIARR BN ALT T o 4o b R AR
TERAEREABE G IS BRE IR o AF 1818 4 515 AR 35 AR k64
BaAIERIREAS > EEERFRMEMAIS R LIEB AT FARE
B34 A EE AR ER
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%32 HX & L (2'x37)

w8 Al [c| [bler | #me
1 1 1 1 1 1 1 1 1 | = | BJ/AiC,D:EiF;
2 1 1 2 2 2 2 2 2 | = | BiAC,D;EF
3 1 1 3 3 3 3 3 3 | = | B1A3C3D3E;sF;
4 1 2 1 1 2 2 3 3 | = | BjA,C,D3EsF;
5 1 2 2 2 3 3 1 1 | = | B;AC3D;E F,;
6 1 2 3 3 1 1 2 2 | = | BiA3CiDyE F;
7 1 3 1 2 1 3 2 3 | = | B;A,CiD,E3F;
8 1 3 2 3 2 1 S 1 | = | BJA,C,DsE F;
9 1 3 3 1 3 2 1 2 | = | BjAsC3D.E R
10 2 1 1 3 3 2 2 1 | = | BoAIC3DE
11 2 1 2 1 1 3 S 2 | = | B,A,C,DsE;F;
12 2 1 3 2 2 1 1 3 | = | BAsC,D;EsF;
13 2 2 1 2 3 1 3 2 | = | BAC3DsELF;
14 2 2 2 3 1 2 1 3 | = | BoACiDEsF;
15 2 2 S 1 2 3 2 1 | = | BAsC,D,E; F,;
16 2 3 1 3 2 3 1 2 | = | B,AC,D;E;F;
17 2 3 2 1 3 1 2 3 | = | B,A,C3D,E3F;
18 2 3 8 2 1 2 3 1 | = | BoA3CiDsE R

BHRRmaz— (1970) AR AL EE

31 £ ¥ K% e-Thesys (92 L1 )




B R ARG B HA B ARETABEZIAR

%® 33 AR&HE

A B C D E F
BATE HIRATEF R D B ot
1 1.98 T/ E —5% —5% —5% | +30% | +30%
2 198 n/a®E | —10% | —10% | —10% | +50% | +50%
3 198 w/neE | —159% | —159% | —15% | +70% | +70%
4 198 uw/nE | —5% | —109% | —15% | +70% | +70%
5 198 w/ne | —10% | —15% | —5% | +30% | +30%
6 198 n/a®E | —15% | —59% | —10% | +50% | +50%
7 1.98 T/NE —59% —5% | —10% | +70% | +70%
8 198 n/na®E | —10% | —10% | —159% | +30% | +30%
9 198 w/neE | —15% | —15% | —5% | +50% | +50%
10 | 396 w/n®E | —5% | —15% | —10% | +309% | +30%

11 396 n/rE | —10% —5% —15% | +50% | +50%

12 396 n/ineE | —15% | —10% —5% +70% | +70%

13 | 3.96 T/NE —59% | —159% | —159% | +50% | +509%
14 | 396 w/nre | —10% | —5% —5% | +70% | +70%

15 396 u/nr®E | —15% | —10% | —10% | +30% | +30%

16 3.96 T/INE —5% | —10% | —5% +50% | +50%

17 396 u/nrE | —10% | —15% | —10% | +70% | +70%

18 396 n/n®E | —15% | —5% | —15% | +30% | +30%
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BT AR AR A B AIREATABEZIAR

3.4 M ¥ AWREST HIEKX

AAREZFI SR AN BYHEWATHRIBRE R ORETE  HEHE
B A AR ﬁfxﬁﬂ‘rfaﬂ WATE R RILF WAL Y oM A B AR
FATHU G OET  DAHRRIRET A BEE R & — S HERH
BIRELAEZRATRG SN - —BREWNRETAHBEKXGAR > 5 FER
B REE X EREEEXEATARBERD  THhaxw 2T L&
BAh BELTAEQZEZGUA EAREZRNGERLZHE
<i€%£ﬁn3£¥iii:L;£%%T¥%l Wo B X Z R RO KA BB
A AREMEETROBETRETERELARRNT R A R&RRE
RRHEH T E -

B BE 32 KRB RS B BEE R AN X $BETEEKX
TAABERBIHEABECARRA KX EXEH > K RA LA A B
BEB KX T EUARAREY F LR AEAE AR A IREITS

341 3 RBETHEKX

PEBEHBABRABRIE  BRFER Y HBRARRLZER - £L
B ‘1’# B A RERMLEMERIT EEBEE SRARARNER mEREE

£ ASEHEF F wE33° BN R A RN T E A MR
ltbﬁzﬂaﬁ“?f BIARRBSESEFENRARE & T EOXA AT
BRIy (V, ) BARTERAGZEZR (5,) ERART > TERRBZ S
e R H BB W e, 2 A4 F H B A F 18 B (Gumbel distribution) - H 4 A
o BB M R o T P AT -
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B33 $RETHEXLEHE

U, =V, £, vvrrirrrirrrrrsisssssssssstssssssasssssssssssssssassssssssssssssssssssssssssssssssnes (3.1)

m m mn

Py =PlU, U, Vi €C, 7 j#i) ccivoimioririiinsseessieessssssessseessssessseees (3.2)

P ROT %%nkﬁzﬁﬁﬁﬁi’b4~5
PRI BREEIERTER -
%%ﬁﬁ%n%ﬁﬁ%i%ﬁmo

CERTNEHE n ERFIE IR THEIHA -
%-%m&%%n BEFRIR RTHEXIHREE -

RBREBSEOARE > THEHERE R ETEEERX - AP0 1ER
% 1B B LA KX (Multinomial Logit) A4 MBI EEE X - KRB E
WM TAF BB S FEnEE G R R w3 3X AT ¢

RIF L IBE T HE R RBEAM > R TT E B T BE AR R L
PREBMHAAGILE  HHEXEEMFTZPERE o
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1~ EEaEEESE X —FEAASH T ERAGLT X —8 > %
ZEBREIRLZE L o Hlhw o QW&A% T%ﬁ%ﬂ@%@@a

HEEGHRNE D RSN B R TREILH E Sk o 034K
P -
EP 0 in &:(l_P )X ,B (34)
Xy P Pz in ik  rereeraeereararareereireaieee e

HPXy: HRIZEAHBY ZEB X SR k=1~4 -
B, BIEB 2 LA -

 EER XN RS ESA AR T BB ASILE fﬁ’ﬁ%f
FRBFMREGILZE S o Flde 0 E SR ABRBITEARLGE
P EEHREBREENEHE L o oKX (35) FAF

HEP X, P FEZHA R FEE M G
Jj=1~5 H i#j

S YAEEIB L A EREIEM N > KRR M BN o £ BB 2
FZ ERAERRRENE  FREFEAMERAEN > wiBBFH A
BiEM > TR HAMFHEPEERAZEF TR EGILER - &
B MoK (3.6) A7

35 #F KR e-Thesys (92 24 )



B R ARG B HA B ARETABEZIAR

342 RXBHTHHEKX

$ XB LK (Nested Logit Model) X £ B @2 A TR AR EN £
R AR EXA TR EAAMEEETEENR —FHL §
Bd o BAA 54 (Inclusive Value) K&z oyt F#A - A
MBI 2 ARE T BAEAERR R ST R AE R -

ofE 3.4 BEF B THRNEXBTHEAEH HEFTLOEF —
B TRaeBEE Aveh (1) &A% & (2) FTHRERRAE
FBE AORARTEAT RBIHUE G E 5 Mot L& A T8
BREE - B ERRORFCe B EREZTNEETS  BLAHAR
MBS T GBI G g B EEFEIRGE R B M4 380
il B Sb AP RRARGK B — AR AR e B F H M R ey L B B A AR B
B IE T -

IR EHFE )

&%ﬁm&%ﬁ>

34 EXBESHEXLEHRE

UE 34 46 A EE (RERABFRFITHERERP) BitHh
ZIARERITENETOIREFLTA
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HvmekF orP
(:um'rm)
e
P

m = e(#P'rP)+e(ﬂF'FF) P AEST m R ER

—V] PARGEN Em RV ESTRIKE

Vi
r, = In[ze(”m]} BITTERY T ®

ieN,,

My 2 AME G QB S -

Moy BAFO0ELZ ] > Al R AR E T HEX A MEHARARA - 35 4,
Faolep EXBESHERBSZARTHEXMAE Mg L, RHEEH08 -
17 F R a4 B MEAR R -

M B A > RAPVE T ARG R R 48 X BB - BB 57
BEARR kB P EB A AL HH B SRR IPERE - AN
EHAIXEM LK (38) & (3.9) A -

1
Ey = {(1— PP, + (ﬂ—}(l— P, )} 170, R (3.8)
P, _ - ﬂm
EX,k —_|:Pm+( 1 }Pmmi|ﬂkX,k ................................................ (3 9)
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$wE FEHA oA

41 FREH %

HBEREBSRNEZHRNEHIETOZALE  HRABNF L6 00
RBE L AEH EI0: 002 H T > AP TR RBEHRSEL
W EF8~98s 2 R > Bk 0 AFRFAE T F b £k B iR N BRI b AR
Bk G » P SAMESE T B80T 1 00~9 ¢ 003E A fE I i 2 Bt 8 2 i % » B
WA RZIES AT EBAZHRABBITEEF > ABKSZRABZ
B ARLAE S BETHRABAL > PRIERGSRFEARRE MLB g o &2
ho it —@ ) H F 18 305k Bk N B 0 MAED | 200 F FHR N 0 A%
PHEXBITEFLRBEAUABIBREZIERFE > LR £ 002452
G IR E E

AARZARH ZUA B EE -T2 HL B e — N WX L@
PIRROABA - MER R R E AR T A2 @E > £HEFRHA
%ﬁﬁﬁiﬁmﬁﬁé’MLaﬁﬁﬁﬁ@(%bﬁﬁ%)zkﬁﬁ%%
SRABBE S AR TE R HBYRRAAEANRBTILA N £ 28
FHEROARER - LAARAHTHARZIIIE KR EEL LB,
BBy 3y TR EEWEAAESRABZIBE, » AUFEZR
WA B R AR REFESATRABRZIE L =Ny Tiren
DR N2 o WEMRATRM EZRA T ERR T EER SR
BProL AT @ TER C By T TRRABEB eI RE,  F
=3 otk o I A BIEWE T RAT RS S E S RHRRLER  UEA
S HR RN AL o mEAl -
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SR AR
§ B S 3o

| f
ﬁ%%: " i
— T

e

h\

4.2 Pz
AARZABZEEE SRR - (FIERNZFHF M)
1~ F—3n EHBHEMASL

TR FEAT AR ABAEABEIRG > RE FyEx B aEeE
fal o Hw;ea;% %R E AT R R RE 2 BB L4t
LG E O PR ENTE LT ey B R -

B FEZR D EARL SR ARG AL BY AT E SR
NBRZ B AAEAMEEBEEXEREE Y o5t Edr
HEE T RS R AR ETE o

MmAEMEIIE  wBHERRR R ERE - LN R ERENH
RERZ o ER AR FAERBE X T8I

2~ B3yt EBLE R

FEBEIR - 0 PR3 A B RN R R R I B 12 09 S AR RRAR
Mo ARBEB IS E T 4o 0 BRIHE £ T A B B oy B R
B B RS B R RGBT B AR 0 S AE A R B IR o Bt o
AR B A THRALENBIENE T HE "T8e ) &R TR EiE
BER 0 ARIFE R BN E AR RE 6 BT BRI R e S R’
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BT LA BB EFTETHIHFEE (D EAZR B ELRK
GRAERR o (2) A SR AR BB ESHRT > (3) A HR A EH
HaFfaEg 0 (4) R AR REB LR SR T A (5) R 748
ARIEIE B R B4 A aE R o

LU HARIEATR RS T AL I (L) HAEER - (2) R4
R~ (3) BATH AR (4) BRI A 2RI RBEA S 2IRE
FHRAHEMRERE  AREHNE CHARAZTZ -

3~ F =3yt WY EAATHAL

LB P B R B AL KB B AT S A~ s T
BREFREREBEEHET Z UM ARMABERZAT e E2£H
A§ﬁ¥2i®£°

AARMEZDHEERZAER SR AR LIBEHIRK > HTHL
DHEAEGSBRERAEARSGEARAF TREN > KA RKA TR RO S
RET BB AERIDERRARBRETUERBIBUE TR LS
BmMEAXTE LAY REHR AR AE LM U EHA TR
RZBATE > B 3H 2 FEF kR H S BB R E 2 R > Bk
STE AR E PR R Rk T4 R R - P sh K ek B
OB B S O R BORAT B RS 0 4o s EOAR ST RS H X 2 Bk g

43 A& E

AARZARHEEZRUMER NFEE B SR NE A HIRGRH
WREH o MBESIBFEARARRAR T ZEFRGEESE - HILs T 24
g%ﬁﬁ9$mnmLQ%&%%%ﬁ$%# WA S MR N B R

FRA KT R o RN IRFS & T LAE M R RPT R e A K
ﬁ$’@Mﬁﬁ@%@%ﬁa’Wu&%Méﬁaﬁﬁﬁﬁﬁﬁo

WP F B 2R EAL BB R AT AR AR A F N
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T RABYHHFNTF LHGERD CEMBEEETE > FHAAAT
REAX B A Bk R > LJAEAE M LAEREE - MBS H LT R B i
RER G ANERB A BRARSE > FAARAEEZ2AE KRB D ZRB
BHEE > URAEFRIFROBEYHFHRA > MATF LI A T
Ribnih £2z@H -

4.4 FHtHE

AR EER A 93 £ 4 A% 5 A P &) 2 F » 2P 280 fuis
A& ARG EE 0 FIR R G AT R IRAE e R4 26 2t o
AR AR A 254 40 0 A R R A 9196 o B # R A K S AL 4G 4 K
Bt A 0 B R A0 M B O AR Rl s BRI B 0 B IR P A
E LR AR R LA 2286 £EH -

kAL ARAFTRHHEEFET RS R  BRATRBITKLE
%o XU HSEERE THAZRABART ) FE > RBMBEIHEAT
Begui - 4 354%  HRAEE TRAPTAREBART B,
% K 259% -

RAL RBFEBETFEXR

vk HA | Eak (%)
1% R Bk B B B A e R 471 20.6
QIR A SR 810 35.4
i RSN R RS 280 12.2
A -PAT R RE B B3R T A 592 25.9
R AT RE R BR B4 A e R 133 5.8
Ak AR 2286 100
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4.4.1 BEHHEA G LB

EBHHGHBARRE R T EIEH WA - S BE - HF B
B A ERNBEAGEGEBEHEREN ok 42 R K43 H% R
FHRMOH LB ERBYFOAGTETEHEZ B > £ 44 5
R A5 BB E L BAECEBHMEAGET ZHOIISH

1~ B R AT Z B3 o Hr

12 B B AR 2 F BT 8 B e PR B SA B PR @ B 6 L 116 4
HAIHAN89.9%  THERALLEHEEREUNB A LILE S - F
#0031 ] 40 R B 0 A 46.9% ; k% 21 2 30 5 0 45 30.796 0 kT
%20 GRA KR AR E LT FRP FOBRIEE S o BERAUAH X
&% 46 31.5% AR A REERMIE X - 2 5lME A 24.3%4 21.2% - &
WA RZ BT RE R @Y BLLoH 5 ST EZ E3kaER
RTAHARM - AHFRENY  DALERHSHEET —FEUL B4
50.0% - RETHA LA AL LB LB HEHLMEAENERERD - M
X H ABAEN I A AR S - R A 57.8%04 33506 o
BRI EZEEE AT 255%% % -
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k4.2 %o EA el aE M gt

1A B #a7) A B (%)
7 228 89.8
P ]
e 26 10.2
20 B AT 3 1.2
21~30 78 30.7
31~40 119 46.9
S
41~50 34 13.3
51~60 18 7.1
60 2 24 E 2 0.8
B 42 16.5
W ¥ 62 24.4
S 80 315
¥
AR ¥ 54 21.3
-1 1 0.4
H b 15 5.9
JINEUTF 6 2.4
B ¥ 0 0
= () 25 9.8
HE
25 50 19.7
A2 127 50.0
B2 PR BA B 46 18.1
PR 254
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£ 43 S Er e BEEranst (&)

A B $87%) A Btk (%)
Ik &f 147 57.8

B x| 3R 85 33.5
% 3f 22 8.7
—BERMH_¥E 11 4.3
—EERB=ZET 3 1.2
ZHEEABWE T 65 25.5
mEERBEE T 55 21.7

PI 43
AEEZAMNET 53 20.9
NEERBLET 19 75
¥ ERBAET 11 4.3
AN# T L 37 14.6

AR 254
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2~ BYHEAARTMHBEES I RISHER

ASEREFET FHRSEF EASRARARTIHE T
1536.7%  HkA TEA Sk A B R g B, & TERFATHR
B ARFEE ) H R BB B 21.5% & 22.6% - ML @ 0 B
"ERFATARERERTEE S EARS AEE A —F U L5338
% > HXAA THEHA SR ARG HEER, A TERAZRAK AR
FhE FE R AR 154% & 23.19% - mARERE L T 0 TR
BRI ERA T ERASRARBEZEE o TERA T RERE
RS HBEE, 7E - S RMEE 3%~13%Mme » RRTARALR S £
G R H LI B M T AL o

HFET E o ARAR S ey 31~40 Rk L TERAFHRABE
RILH FE SRS EA30.6% RRALY L LARTHE 2
BLT & % B R R S e I E T B IR 0 X ARSI EHEED] o ik H =
%% 21~30 et A TR AT A REBERT LS HEKRS
NEHFE > FATAY - R —ERFFHBZEFTXAARKME > RETH AL
HREER B R LR 0 P R 31~40 Ry nBERIF S 0 Ak
BAAGEIFE R L AR &R 69 AT R KRB o BB BRI E
"ER SR A B B e TER TR RE S B RS R
HEHRDHY -

EBENZEZFLRBA T @ B AARERAR LSBT ERFNEYE
FoRSEERE THEASRARARTHE ) R A6 mBEER
MRHs ¥ B WRIMEIAERE TR PFITHAREBIRTFEE | T EAK
% A R4 H 36%F 38.99% -

AHFREDERT MHRARZBOREZRERDIE T FHER
"ERABHRABARFHE | HE o ABMMHBERETE ORI RS Y
BE R 347% -

4
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A EAE R E bR GBI H RS E4F:EE T A JRLAK
BRFHBE FE »al4bA 36.2% & 46.59% - P aiay @ F Al A T %
ERFTHRERARTFEE | Y EARS AEE 457 395% - sbR A
THE AL R G EHBE TS > i A FATHRERTRGERRE
EEER > Bbi@HEBIMRAQ7EEE A SR NBAF A LR

BFFH @ BRARS BN =B EwWE AT a8 sURE TR
FATRRERARTFEE 7 E0INHSIAEE - MEBRSAHEEE
EELNTREZEZXNEATHEYH  AANEE THAZRABIRT
WA T RBERKS B 55 B 43.5%F0 24.59% o T BB B AT AF ko S o
EBLHRABEREIRUENERME AR -
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AL 2 ERBEMAEE ST EZ X I K

(RNHFEHE L)

5% (R RPN 3 AR RES
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