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Abstract

With its virtues of high speed, large capacity, reduced levels of energy
consumption, and pollution, high-speed rail (HSR) is emerging as an attractive
transportation system. Due to the large investment burden required for HSR projects
and the inefficiency of government-sponsored public construction projects, many
countries are now turning to the alternative of privatizing their HSR projects.
However, the private company often encounters financial deficit when the operating
revenue cannot balance the cost. Taiwan high speed rail (THSR) is the largest BOT
(Build-Operate-Transfer) case in the world. It once declared bankrupt because of
financial difficulties until the government provided funding support in 2009. Some
criticisms focused on the overestimated ridership forecasts made by several
consultants and institutes. However, the actual operation period is different from the
planned one, which involves the changes of socioeconomic, environmental, and
geographic backgrounds (such as GDP, population, and fare price). Also, the
employed demand forecast models may be characterized by the experiences in other
countries, which can be inapplicable in Taiwan. Hence, this study seeks to rebuild
HSR ridership forecast model based on the experiences of THSR and re-examine it
using actual operation data.

This model is composed of two parts, direct demand forecast model (overall
inter-city travel demand), and aggregate logit model (mode split model). The
parameters in both models are calibrated by using historical aggregate data and
verified by real ridership data after THSR opening, showing that the prediction error
of the proposed models is within 15%. The current fare price of THSR can reach the
nearly best revenue, implying appropriate pricing strategies. The prediction of THSR

ridership and revenue for the next 20 years are conducted based on the developed



models. The results show that the three stations (Miaoli, Changhua, and Yunlin) which
are currently under construction may increase 16% ridership and 11% revenue in
2021, highlighting their positive effects on future operation. However, the demand
generated from each of these three stations may be lower than the one currently with
the lowest demand (Chiayi). If THSR stations were built on the conventional railway
stations, access time can be significantly reduced, which may lead to 55% ridership
and 30% revenue increase. The reduced access time may also attract more
short-distance travelers (commute trips).

Keywords: Taiwan high speed rail, BOT, ridership forecast, aggregate data.
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BA 2

ik
W EE R e 27 p R
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3153 L¥ AFF i fFird $R &K

FA o RELE e tleens B W G

B R R

Web = (I + C(1ra) ™) 7 () "' ryx (3.18)
(o) T EE I W - AR 0 T E R A QR e e bR
Web = (e + C)7™' 1y = bR (3.19)

BRI e B T T NP E A

Var(b®) = Var(Wcb) = W, Var(b) W} = ¢*W, (r,) "t W/} (3.20)

g TR AL AR PR B e A PR RELE T R
e A b Al s TR - BRI e B ] B R

EFenfific > T Var(b®) <Var(b) - 7 id el € EF £ ¥ Boee ¥
,}s ":Li_igh ’T éj_‘;,l.lg, 1y - Lgiﬁét s A libr; LL;LF” I“ﬁiii 4‘1&«.?-:52 » & L),L;g_': T

Bt R F L A AR LA R RGN E R T o R LA

W E %AW 3.6 T 0 @ A K1 cnin fF fhdiche & 3.6 477 o

800 - PN .
750 | = = BT EAERl(1) L7
L
™ 650 - K\
f.f 600 -
mr MAPE (1) = 10.48%
jm 990 “  MAPE (1) =2.10% MAPE (2) = 10.04%
~ 500 MAPE (2) = 2.57%
| BRI 2B BB P 13
450 T T T T T T T T T T T T T 1
D O A D > & L 0 D O N N0
O) O L N F Q' Q" " Q' QN Q' QO Q
S SO S S S S R S S

W36 B4R MF Rt ® o) T2 22 LAl FHN L B %
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%36 L F 3 RS R

h - N N hEw
No | P ORE -ﬁagg ﬁﬁﬁ% iaga ﬁagw
i) | e | R TR mee | T e |
X1 ﬁ;/’g‘f* 52.027 | 76.078 | 23.500 | 21.318 | 5.4267 | 6.3870 | 3.7535 | 2.8983
Xz AT -2438.7 0 -2080.8 0 16847 2301.9 13415 5101.3
X3 a8 %:'. @ + | 11436 0 -47117 0 234163 | 112250 | 88847 70726
X4 IT‘)D# AT -51911 | 24304 | -44086 0 -60124 | 1356.9 | 6144.3 0
X5 K FRA v | 138484 | 34092 63423 | 2021.2 | -23904 0 -31628 | 11363
X6 7oA A 14118 0 7457.9 | 3549.2 | 1106.9 0 2763.5 | 3211.1
X5 X T PER | -42625 0 -74076 | -47597 | 57958 | 49657 | 5224.2 | 4930.7
- '#' gﬂ -3529231 | -12506490 2675154 2892684 -1286857 -670120 -1284213 -824986
; R 0.9614 0.4017 0.6877 0.6955
YT Y 0.017 0.140 0.095 0.103
CVIFzme 1.02 1.00 1.00 1.00
T rmmarE | 14.54% 12.16% 13.91% 26.05%
B g
- | ApE 2.57%

- BODA ZH T ER oW et EH LT T2 2 £ (Induced Traffic) |

MBI BEBRGTA R EHL T2 EE (Induced Ridership) ; -

Fo¥- e WS Lpy QAR e HHE A GRS E 2 B
AR R ERF]A B A v Befof R R e % - ST S Tl AR R
ERRATAASESRE A GBS EI S ket TR R F 2 HFEL
BUEE RBEL FP R o ok GRS S FI RS 308 5 0 ko

VAR

Ik

BEod WA fFanty SRR SR ATELY AR BFRR
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& S LRE SREIE S IR T S SENGEEE E E S s 0

RAPNIE AL RH A L AR IR BT A 0 Fo KL EF Y E

EET O FHIAEE g RpALE SRR A AR o Aol A T B & BN
BHr oA G R BE SR RIS R R F R 2 AL AER R B

FRPEH o ngs A EHE o

PRI PR R d BRI R G RARATIE L RSB A e AL
KpTEL PR A Ko de AR AR E R EETR S E TG kT
AP COFEFERRER R RERFEELEFF RS R RSN R EER

Wb TR o @ o (TR AR Y LB o e BB AT R

‘-‘41-

EPrFES ERFAFEFR S 4ol AT TR 2 B B AR L AL e

PRAFr B B KRR~ BB IRBEERL Y E B PR AHH gL o

pas
=
- =l
9
P

| |
7 AEH S Bde e (72 2 E)

AL € A e RF Bk pE o AR A 7 {7 P
i e RESN < AlE o ke
I [
LHEA RGEL
B S L
FT R AT B
78 B
P~ FiE
o l%: x ﬁi’%
=B BLPR A2
E;c_é‘li
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A > f \l ny
W fE A AR FC At ph PER LB AR R

ﬂs',: = K /}‘;‘n

- z
R B | FE DRATE R RS
B

i
s | pme g | LR R AT A FE o
RN L) A ATE < g &

z
BRI S | B RAREH A G S LRI

¥
RJ R TSk gk A e R i R F P
Fe o B AT H AR f—:Eﬂ?‘F’&l% TR
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SRR
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=

AR R e GRS R e R R P Rl S R EHE G
BHER S T EARR DL o A R o T EHTE AR DR

% 3.7 5770 -

d P s @Aty pTd i

PR AR GARRRRIFLY P F I FRE X o AL
Lo P H BRI LT EEHP Y o FFGDP e & Fi

AR B4 for PR g AR ERRS

G TR R AR B AT S e RS S H s

ARG 2 B ERE - AR K5 T NIRRT A e g g
(UHEHTEBR T EIFSERIF T L - FRBBIRE F g R

PR R e AR NTARUEE o BB PR FTA UL ET A 2R F F 4B
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B g WA i € R

R
w4 i & =TT(With HSR) — TT (Without HSR) (3.21)
i
TT(WithHSR) : - # R % Jgi78 L2 @E Aty 2 Bl £ o
TT(Without HSR) : p— £ B % ¥ RAiT#E 2 @ L F it 82 w2 d g o
dPERAT U E FELES R B G P T A L AR
oy E RS Emppip O-DA ¥ B2 R B AT R AE R 0% 4
Aol pd o DIRs B O-DAsoitd W E R AT REG GE oA R
BAE o de SHIFF e d RFERO-DAzzH T LR R R
ARG AR A TREL0%  he SA L ER AT LG
O-DAzziz¥t» d > REH PEIRE > BERFRI-REc L ppi s » 72 il
B AR BT AT R S R T A S E R R F T g
KPP QHAPRTE ) REHERIRRE AP A 2 72 i@ 27 g e
# 38 A O-DAzig2 jimd R 30 5%
2011l # 74 R EFE LS
0D 4= | pran( s 2 RALEE | BRI E o m .
-D 4232 % E1 (A T4 23 T4 L B
U F ﬁ_.ﬁ‘}ﬁ( ) Wég,—'giﬁ ég,—’giﬁ AT RIEE VANEN UJ
5 A - 32 189,983,120 | 189,983,120 0 0.00%
Fre-nv 85 15,110,331 | 15,228,887 118,557 0.78%
S¢ % 187 7,067,290 | 7,545,793 478,502 6.77%
oM -EE 244 6,024,190 | 6,691,789 667,599 11.08%
e i | 302 12,796,855 | 13,316,457 519,602 3.90%
oA-F 2 342 13,481,829 | 14,763,022 | 1,281,193 9.50%
o IRA_RRALAE i 545,123,169 | 550,636,789 | 6,955,605 1.28%
d 438 8EV A a M e A ML A RA RO FIAMILE 2%
T oGRS PRy AR BN R EBREE 2 Fant b0 4ok 3.9 47
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2011 # ji74 i B8
%

&
0-D st SRR | REdR BOPIRAE
(22) BH ] | ERER | (B MR
¢ -t 32 2.26% | 4,287,547 0 0.00%
Arei-p o 85 8.00% 1,218,311 9,485 0.78%
o P -f s 187 24.06% | 1815733 | 115141 6.77%
i 244 23.38% | 1,564,489 | 156,079 11.08%
e 302 34.84% | 4,640,065 | 181,053 3.90%
G- sk 342 55.07% | 8,129,518 | 705,512 9.50%
FHRBHELERE 48,211,338 | 2,447,047 | 5.08%

@ v g & Sofrerail 488 1 TR S %E 0 ek 3.10 P17 o

Sy
7=
N
=
(i}

Hr &4 00t g2 jmd R 2P FRBRNEEFEE HEE 37T%
SOTERIE 0 BET B eIl g B IR L i 7] .

%310 A O-DAsic¥2 B #AlE 72 2 B2 % 2% (Sofrerail, 1991)

o |RMAR | BMRAR | G | FLREE | 20
O-D 4=3z % s - L o
FE TR FIRB | PREE | (BEMBR) | (BEHER)
e A -k F 49,996 53,622 10,793 3,626 33.6%
Frr-nv@ 6,204 6,840 1,769 636 36.0%
T 11,817 14,335 5,678 2,518 44.3%
oAt -E & 4,703 6,383 3,397 1,680 49.5%
pAt-om 5,818 7,985 4,891 2,167 44.3%
oAt-F 18,446 24,172 15,254 5,726 37.5%
o R A_RR 258,559 288,188 79,347 29,628 37.34%
F WAy 222 R Sofrerail 4858 1 A28 B 2 & enTE R B 4o £ 311 #ror o
FRERDYEFARUEEANEET HOFE LI GHEEAPIT > J ST o E 2R
RHBERILET > FRAAFLE A FEMVAFEREER 27 A E o
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AR BV R E 5% HIni 6§ a2 A 3gRIEZ Y
fg_ é;,u»ﬁlﬁ_‘%lj F If’;”}s —i‘;}lﬁ = 5%m %’3 o
# 3.11 384 O-D A=zz %t BEGTARE BT EES
2011 & B FBREFEFH 8% (F A X)
B iR 4B R
FREL (Fzgamd | (B EBE) (% & 4852)
i)
FEE 41,629 ArA i 2 E P
Y 48,211 45,764 2,447 5.08%
Sofrerail, 1991 79,347 49,719 29,628 37.34%
MVA, 1993 106,818 5 341 5 00%
(2010 5E ) | (h74 23 £ A2~ F0RI ) ! Rt
FEbaod WA LW E BRI MY E R Fanc AR ]

s BRH WL GBS 5% ArE gt A

1B PRARRE e

o EE B A et 2

AP Z B dod 312 907 o

£iE LA G o

ot T, 22l
eI e L N

CERSR T M A N RS AF

FRY)

@@?l ,f‘. ffu#’i‘ 'f’,}_

312 WPEL A e FACERAD RILE R 5
RE 7 2 (7K 7R
SRRk
4
P B L% B
PR Reddde | ARRRA
R R &AL @
J g B R
& 2 FIT A #Hc
I ¢ EERE

TR LR
AP ALE
TR ML
iBd
e T oA AL
wEAANLE
GEREERE S
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o

R T S A

321 BHF L EEARES

PR AR K2 et Sl R Y BAREL 2 S A R EEE 2
ERC

3211 BHEEF 5N

BAEERS AL TS AABERG R g i S

FTEEFTES S O PE s R A2 2 R ER T T RS ki

Up: FE> %10 %ﬂ{izﬂ?"ﬁ t 2 »xH
U TE>RJHEN R H e 22

fom BfFRT R R Sk Uy BT R Aok S B - £ T
g hit s » ¢ 7 f§iTE % £ (measurement error) &2 I $icdy T ¥ £ (specification
error) o Mgt SV A or S FE AN Ar T o

Uit = Vit + Eit (323)
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SN

TR ERSPY S EFF R SAKE 2L ARTF o VT EE S

Bk o T
K L
Vie = inthk +Zstlal (3.25)
k=1 =1
Xw
Xie " W HF tERFE> 125 kBRI E(ERIEE)
K:HFE> 32 ity

Su Bt % LfEA g SABI(LRAE)
LA ¢ g ik

a ¢t F LA S

3213 7 g2 o

\4
X
ka8

e gAY BRI > FF I AV EE A g 2
Vst S Rkihw 2 o @ Mg REAT o N(B22)F AT 5L
PGIC) =Pr(Vie+eir 2 Ve + ¢ > Vj# 1 ECp)

= PT'[V(Xl't ’ St) + Eit = V(X]t ’ St) + ‘Sjt ’ V] *1i€E Ct]
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=Prige — e <V(Xie » St) = V(Xjr > Sp) > Vj # i € Cf] (3.26)
AR BREEREN 2 AR d R g g IS AT S TR E D7
P2 BREEHB S  RAFTHFE " 2L g =g —gp 0 BAERS R
EEa

Fnoe, BAAEAF SB FHEN B S ED A RN 0 R T

3214 - RMFHEE LA

B G A RAE S FHIE 00 o B ERRE AP IP :
P, = Pr(u; = ;)

=PrlV(x;> s)+& 2V(x > s) + g]

=Prlg—& <V(x; > s) = V(x » )]

S UER: S

FAVEFE%* FL e=¢ —¢g »2EALF (Uniformly Distribution) -
TRt SV =V(x o s) 8V =V(x o s)EE s T e

P; i s+ S #ic (Ben-Akiva and Lerman » 1987) -
S A

FBRAFTHFE2 20" dffce & g 25 ¥ 4 v (Normal Distribution)

Tiofi 0P Hiof Bop Plem i AT oFpr v il p 5

1 Vi -V
P=— | e72 dt=CI>< ) (3.28)

SERUEAVGES =0 E LS PR = R ) X

#-7" (Binary Probit Model) -
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2 R RS

FBEE DT EFE2Z % Ik e=¢g—¢g 5 4 3 & f (Gumbel

Distribution) » ¥ 2 3a & 8 P, 5 ¢

1 eﬂvi

Pi=Pr(u=u)= TR = g 5 ol (3.29)

POHENAE S 38 B #5058 (Binary Logit Model) o d 33 Rt HOSS T 2 B
AL FUFEANA T REERB S A E L R TR BE ARG
HPAL PRI RTH T BF A2 o i RE 2L fadpi > F B3

PHARABY LI IR AR BT AENFLEEL SR

3215 3# RN

ENPEREBEERE > 2T R Sl T R AR
(Independent and identically distributed, 1ID) » R 2 3% & = & 4 gz (Gumbel

Distribution)z_ #% & & & S#c » 7 ¥ 40 % 38 B & #4257 (Multinomial Logit Model)

Y
'ﬁ. .

(3.30)

e
Pyt A tEHFTE D245
Vie: B A tig* FE [ ¥ AR R 2%

S B E BN B AR B A AT nE R F R FERS AT R
A

m
?2»:-
Ly
=
fie
R0\

\_.

RIFE Y gMa B e oE i A BB dopt B URH s
B ki doo B BHE KT L 0 AT N - IE 0B A P € ‘?'\,%Tﬁ#\@',f%
HREEPFE o LHLEUNI §EHE R Y KN B F B H 55 (Nested Logit

Model) » 127 -4 50 58 B RSN o

54



3.2.1.6 &V B E FHHN

d 5T BE RN 2 N(3.28) 0 T o A

eit P, it Pit

P-: - — E—
l Zjevjt Pre eV’“ Pyt

= eVit™Vke (3.31)

A BAER S R IR KA R ok drer st B8 B

v

Sk E Mo A

7 4p M FE 2 % enjfb = 4 (Independence of Irrelevant
Alternatives, IA) o T2 5 H s PiE# > ZH AN F > > R &V & Ve E7 3%
%’ﬁﬁ@ﬁW%%$%%%%$°

3 3% %38 B ¥ #455% (Nested Multinomial Logit, NMNL) e & pr 4 £ 8-2 3
tEM N E S ko Y- b2 2 Sk BT o 1% ¢ F E(Inclusive Value)
M- RS M EE S Ao 2 ki Port Sl 2B EH R b F

Fo A 5 Red BN T

#

&

g

#

&
1t 2 .. N 1 2 .. N 1 2 .. N %
B 3.8 &3\ %I B E il %”l‘#@ (@ﬁ?j*ﬁai |32 R 5% F1d EF")

B3BET L BHFE>RFUPMMLA A3 BEA & - LN 7 BB EF
Bt 2 EBEAFARF KL (PR L2 MY EHE- BFESEm
BEFLEM > 9%e 25 - A% (THE) 212 N? > Efnr g2
Enodet TR AEFFL o NHEFENEP BHIESE M N k25 P, 5

exp(Viin)
ZaeA ZbEB exp (Vrfm)

t _—
Pmn_

(3.32)
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56

Vit BA tBRi8EHEMmn > 2 2%
A: BAEHWEH - KLY PER>R2 B8
B:@At>»s-FE? viEH S22 48
BxkNB32)7 2 1k, 5
Vinn = aXimn + BYm (3.33)
;i
Xmn * BE- = %1 i*ﬂhgi%'ﬁ‘%ﬁt
Vo © 229 2 K AR M2 Rk R
a, B FR R &R
#-39(3.33)F » 34(3.32)F 7 :
exp(aXmn + BY,
p = p(aXmn + BYm) (3.39)
ZaEA ZbEB exp(aan + ﬁym)
L A& FE]L:
I, = lnz exp(aX ) (3.35)
b
e pE2 GBS 0PI BHERE > EmMN 2 BFP,, T Ao 5
_exp(aXmn + BYm)
m ZaeA exp(gla + ﬁYa)
_exp(aXmn)  exp(6Ln + BYm)
exp(HIm) ZaeA exp(gla + ﬁYa)
_exp(aXpmn) y exp(0l, + BYnm)
Zm exp(aan) ZaeA exp(ela + ﬁya)
= Ppjm X Bn (3.36)
o e FE2ZGIOFA0TLI2ZF-F0=0 TFiis- FE? re
FERIAMEE 22T F0<0<1 27 % - K Eore 7210
— AR F 0=1> AT % - K EP e 2 FES RGP
EIHRBREIAENZLAABR VU IE RIS BN FHE BRI AN



PRI N S T S NERP A
322 RMEL A i
BREE

AEREA R R AEE L AR B RO FERPE AT

AT S p Rl TS L B BHE L St T RER
(1) BREBSS R SR AR 7 RGP * o

2 FRAXFFTHEEY > 3 FLE AW EFFH
Q) BEFHEIRM ) B2 T A R GFRETETLH

ERBPRNIFREEEL L o
GHMELARBESFEL T EM F Rt 2 BESAES > 4 313 AHan
BEEAE A RHE ST ERO R

£ 313 %Mz BRI R EHH N2 ROER AL

(RAIRIZER A FRY)
BB L N %W%*%ﬁ*
A AR s AR R
Js % e B b R T A b B4 EE ﬁ B s
P RUEFETHE(AMTIHE) BT AR Y R E)
. eVi eVi
HEAE Fi = Ye’i Fi= Ye’i
B+ PR B PR
P Sran /et \Mi L/ e\
L@=£K&wJ Lw:LHJGW%>
TR BRI P R iR 7 AL 33+ (aggregation)

3221 BAHREHESUL

AR R RO A 2 B A5
eVi

Pi=a— 3.37
l ZjEAt er ( )
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S

Po: Rapr Bpkifdd@l 2 b

Vit %3 ¥ B8 E oh- 41 2 & (Generalized Cost) & »z *
Vi fa,X;+b,U,+c > n=12,...N > w=12 . W

X %@ (8L m@ﬁs?]%\ (R T PE R S FEAL)

W R Sk gl A

an, w, C - &ﬁﬁ;
3222 BMEBETEHFNZ 2BRG

WA %08 BeE BN 00 B X PR B 22 (Maximum Likelihood Method) 448
PE S B E & T n BRI R X, Xy, ., Xy PRI S0 BC S 3 N B RS R e
B dndic > Bk PR Sk L(O) 5
L(8) = g(x1, %z, s Xn 5 0) = fx1,0)f (x,0) ... f (%, ) (3.38)
B APNEE O =h(x, %y, Xy)» EO=0P > 7 L(O) 55+ -
BoAPEiE fhb A PR gt B en 2 G
(1) ¢ = Wi 5 50 f(x, 0) W P 3> T L(6) = [Ty f(x;,0) °

v

(2) A FEpcA S WEIL(O) tfE~ o 1L O L(O) A > £ L 0

~

TLO) =0 TF @I 02 b0

(B) £ R-rierst o A5 aezL(e) BE 0 A f @ B LA E o

KX I = R R L ATIETE -

N y
L=—n ek 3.39
NN L (po) (3-39)

Ny % [ fE38 B #r ik 2 & et ) (BLRIE > %)
pi % UFEEE ATk A fet b (PRI R E AR 2 0 %)

PN R = R AV 325 Sk RUESEIC I S ATESE o
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(Log-Likelihood function) » H #% ;% 5 :
LL = Z N;p; (3.40)
I

EHIFEEFL 20kt S ¥eh wy=YhooBixk 0 B b ¥ KAAELEEEAE

Ui

—. ’ %‘.ﬂ - o~ 2\
ZJeu] 7 :r% X

ERBEEEEE X 2 G PSR REEE NS P =

(3.39)% (3.40)¢ > @ HHE N L

I

1 =] | (;eluj) (3.41)
i=1

EEN RME R S LA

LL(B) = Z N, (ui —n <zjeuf>)
_ ZM x u; — 100% X In <zje”f> (342)

-

E B L (Historical aggregate data) » 4 % " IR {7 (75T
RS

EEEE o B RHEL SRR e
3231 %* Sk

AT ATR Y 2B E ARG R AR R E BES FEE R 2 ik
drf 314 #1or o

% 314 FEHWBEFE 2 0 Iniic

RS EEL e ST L RHRALE

f‘ﬂ/y%_é‘?(Car) AN WIS N Féf‘]%f!,&ﬂt

B LiEBus) |*kfF=h @R

B EUBB(TRA) | »=i7 0 & ~ »z {7 pr

B S8R(AIN) | (72 A ~ 8 7 RFR ~ ST

3 ABBL(HSR) | &7 & ~ k(7 pa@ (2007 & 1113
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TEPFFEHRROE LTS YL DI xS gk A
HiEs &2 giplk > AL PR F RAp#(2007 & S A E)A L EREL
2 %A A TCyy *

CP12007
CPI,

TCk = TCky X (34’3)

i

TC, @ BEGE % K fBF L 2 %7 & A(R7 5% =)

TChy: %y &% kfBELE 2 %7 (FToa%~)

CPlyoo7 * 24 (2007 &) L35 § & 1 i 45 ¥c

CPlyeqy * 3+ 3 # 3T ip| & 2 & T 353 § ¥ 4 § 4p ¥

B R BREG A RS R FHERAERAE LR A Y
Wk (FPERY TTyy R PR VOT, @3 BERTL KL RFHEG @

TTy =TTy, X VOT, (3.44)

TTyy % y & 5 k f5i8 & 2 % (7 pr F (4 48)
VOTyZ Sy #E 2 EﬁF"’l% B(ET SRR P
VOT, : T35& [ A #7118 + & Lo pF

S EE e § AN EEME D RS RSP .
3232 S ABEFHFEELNSIART R cug s

AFET LN ARTEES AL RERELR LR ML F A F
:—ﬁvgwﬂ@/ﬂ\ﬁ@q Pw;k’ FHCE-B AR BRI EL T
Ao BEAZP o Ra o AFETEREE SHF FOBRBRE G RBRS
BApZHA <> LR BH-FE N CBRH IR RIP AR o B

Fo2? 0 BHBRLBAMREIT P o Bn EANE - BERE LY B
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BIAEAU AER RBEE RN BREZY A HE
#

EBLF Ak RIBDE S S LR ER  HEE R R E 2

o

%
GRS ESRE TR kg o RPN Ay F00 1097 £ E R AE 2 18 Ban il
Wi 3 BB B iFE(2007)FF 0 R 3 NS Y iz A2 - ol B {54
RPN Fen®i 0 32012 & 9 P FIFEFEL 0 2 I N T INA R Ho F
AR E - KR AT G AL TR A LR BN A E
Aﬁwwfiﬁﬁg@aoﬁw,%agﬁﬁak—iﬁiﬂ%%jxgo

ﬁ;}&\;m;t,ﬂkag_:g@iﬁﬁ%ﬁ%&p&; A e — gté]?t”rgxﬁ;@

PR RGER S - RFREE FIRGRBR FORHER SRR R RRG
B ERE E @ FE R &3 dﬁﬁﬁii@p\%?}b— LRz EETT G

P HERF AL R TR LR R AN R R o8y

Fr AN ARFEBREREEEA R - L2 HEd &Y
- AR A FE LR LR S

BTSN ARRE R ELBBREA R - RH2Y A R LS
Ry ks - o R o @Y > AR BApT(AF L E L RS
) A ERR BRI ERARFFET RGN £ F o RELR

TRFHAF A BEL PP TR GIRAE T T R R R R T A

ARl FREEEA BB D At 6l & LR 2R
B AR E 0 P - KRR R B e g 50 (3 451)
@

AR 38k 5 L7 R4V B shvgi Flpt s g2 #2 At - K

Hprg 2t REFSHE - REFEFOLE P AEFEETRFZ 9]
RPCE G AL A G LR A NE G LB AR N ek 3150 2 g
RH2 K 5 ReE A B AR 3.9 A

61



T EEAN

L O-DAzzz¥frie * 2 B st

4315 LS REELo %
CR | AR ER SHEGITERDTR BT 2 H 2R
FERPE F i o
® AR .,Fll,- i,,u v , TR 4 Wi
- o AR HERFEF SRR EARL S FES N RS
Tl ko mEAL AR B E o
FERPTE A i o
s | 0 = |
- o1 B s B S ik o) i 2012&3&@ T M EE G
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