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Land use planning decision makers apply disaster
potential evaluation information and disclosure the
information to the public for public confidence. This
1s a critical issue in land use planning. The first
year study focuses on selected the vulnerable basin
area in the southern Taiwan and considers the
relationship of disaster prevention information
disclosure and residents’ disaster perception.
Considering the individual cognition differences the
extent to which the acceptances by the residents’
partial and complete information disclosure are
considered in the acceptable level adapting to the
change of information change. The second year focuses
on disaster aversion land use behavior economic
evaluation and adaption. Following the first year
research results we select the same study area as
before and summarize the possible policy proposed by
the public and insurance policy by the private. The
alternative schemes are constructed for the risk
perceived bias included optimal land use model. CVM



method 1s applied to reveal the willingness to pay in
consideration of alternative insurance policy. OLS is
used to estimate the coefficients of affecting
variables. And the hedonic price model is used to
explain the different information disclosure and the
implications for different land use induction
policies.

Disaster information disclosure, Risk perception,
Willingness to pay
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A Study of Disaster Information Disclosure Influences on Land Use Induction-
Case Study in the Vulnerable Basin Area in Southern Taiwan (I)
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Abstract

Land use planning decision makers apply disaster potential evaluation information and disclosure
the information to the public for public confidence. This is a critical issue in land use planning. The first
year study focuses on selected the vulnerable basin area in the southern Taiwan and considers the
relationship of disaster prevention information disclosure and residents’ disaster perception. Considering
the individual cognition differences the extent to which the acceptances by the residents’ partial and
complete information disclosure are considered in the acceptable level adapting to the change of
information change. The second year focuses on disaster aversion land use behavior economic
evaluation and adaption. Following the first year research results we select the same study area as before



and summarize the possible policy proposed by the public and insurance policy by the private. The
alternative schemes are constructed for the risk perceived bias included optimal land use model. CVM
method is applied to reveal the willingness to pay in consideration of alternative insurance policy. OLS
is used to estimate the coefficients of affecting variables. And the hedonic price model is used to explain
the different information disclosure and the implications for different land use induction policies.

Keywords: Disaster information disclosure, Risk perception, Willingness to pay
AT

HHER BNAM "HTHE B THTRE ) R FERHAE MM ERY TR EE
B BNRERAETEEAANENACABE KM EZ AR ERTATPRORERL B
RAARBERLAEEZRIEAA@ED R TR Rk B8 ERBUF Ao TR
AEAEFMTRATZ A REAEERENMAME N > WAL EREMTH R TME > 3K
BRELHRERERSE > UEREEMERNBR BHEEFAR  ONEHRERIFERE
RIS BRAETESERN > RLF SR aREAETE ) BN P dibEnN Rz
MBS 0 ERAM R EEARN > EERMFLERSNFIR AR REZ ZHE E R EE
Ry BTRFARERE > RABKAEPMEB RN EZMHsE -

{E 7 R BREBEEFBITAS & ARFE IRBERAMNZZIFE T K P2 RNE RY
LRI EE ML R R > S AR B R SR § TR Lo Bk % 2 A 0 %
RERPATEZIRF]  BRREHRBROABE  AABESHDBEEMERBLEGENRE B
HEBENRERYRREETHRERLGE > RAREZHRENE (B Lk RBHE
2000)° B gt o dof i RPN E BRI L ER R HAR LR GH R TRt iSO REZ
BREHR > BAREREEZFMAZ—  BAAOBRRNHN AR EZAREFRE AR MO E
T ELIMERARIARE TR LERE L ZARENEN > A RETRFRGTSHE
WARGEERE ALWRIPIEFTEZNRE - AN ERKRILEBE L TRB B N EL
BARBHMOAS S AR AL BT IR EIT ARG A MG B8 8 ERARRENEE R
NPT HEAZ B ERE -

b AR AEBRCHERTARAGOKLE L EREH X EBLER ST L > ZBMER
ERBEREEREEN  FHHREWERBEKER A TR YA B EhLELE
TR » XU HEE SR ERBANILTHEZRBRAR > B HREBEEHERZELEETENE
MERMBAROZG  BANMIERANERET  ERATHREBREXNMELELTNBE A5
HHYN BB EAGAFARI LA BAEGIL AR ENENERAEROBERLE » LR
4 ok 2 JEFE mEAAT B 4% (Willingness To Pay, WTP) £ & B3 A 248 » e — 433 B R KK
B2 BERE  HEZRBRMEIWERRIAERE ATBREXRGBERLE > $EBME
FERRRENABEETER > BERABURSERERBRTEH A RGBE I > G ERBASE
ARREDATH TG R RREET Z B LES > REIETHEZBE -

A X B
— -~ BB EREM

BT UBRBMABEHEMNFEIE  EBENABRHEEZER  AMAEBASRANEE
BHEAEAUGEEZAARG LEANEATCRBARIEZ AR MAE A £ E > Palm (1981) Bp



WABTMYRECEAAITALHEIL BACAME T MMRABE L GA L E XA A REE KR
BARE ETRBPROBALAAR BN EEFANRERRBEBY > PRV BEATRERE B
REBHRABATPITAGHREMEAAXZBRARSEMNE > B REHEERLAAEENE
B PR—FSHFETHFRRBEAMOEEE N AMENARAME » BRBEM Gl R ELE
REMAE PTREEUEFBANTFAEZRA -

BEYERHAME TR EMNERIBAMNES TREEFRE OB MA A AR (Krieger and
Hoehn, 1999) » BpBAAH K ERR AN ABERA LR - KM ERENERLER S -
HAAERFE PR TR B ENRIE (BRFE - HAKF002005) 2EMAY » ARTHEGREZE
AT AARBEREZXWELE B HBEEAR GBI (FERZ - LK > 2008) Bt 2B K
Rk Ak & @A 18 BRI 0 RSB REWATRIRY R o A0 R EE T T HBR R
MENBAME T AR ZLE A% ~ TAW 0 2010) c BURAEAZ L6 R ERMAEKRER
AL EA » LR BAN G E RS B 5 RIRBEE LA L S oAE A 3 87 2 5 BATEHK
ZARYE  HABURBER Y ERBUTLEEASLE 2R (ZAFE 0 2009) & RIEFR G 7 2NEH B
FFECR MBRIIR R AT > Bk BARBUTEAT TR BB QL XA ZRE DG HE AR
PR BIREAERA - R % (2009) RARKARERGAEHE AL ENGER 142
WERAESER  REERZBRAZEAGK S AFRZEXEN LERONE - Fd AT NL
MO T X AT RBRERERLRBHRERZG R ERAGDH 2 R E A2 @EMES  EH EEM ALK
REPEHFERTFER (RR24L%2010)-

MEREMAORSEEAH R I EER2ERM T > FMEHRRRBINBRE EZBE
FEAZEEHRENERBRZHEER (GEB% 02002) AFEBEEBEARATERSANLE
BOERZEE AMBMBS RRLEEFAERERERE RBLERGRE (R ARHE - BHAKF
2005) 0 M R MABAE RARDm EAAERGBE > NF SRR AMGEEE T 3R HE
B2 H X FRRALRA M 0 1238 % KRB E 6 RRE N8R B RASR L E R0 %
FEGE - B BRI HLE RN ZRMEFE B BN RFR Mileti et al., 1992) » HBF 3R IF
BT EREHZINARENNBE MR EENRBREE  ERANGHEENITA » BEER
THERHNEROARALAREZHBE -

TAEARIEEREERNOEIESRZFSR S CELR  BREBEBEBRAIFHEE TR
EnE R RN EIESNA REEBRE > RTERUEENEESHERER (GREE% >
2008 ); 22 HN B EBMRAOREIE A TRREAMBRY A EGETE REE AR SHE TR
% >2002) b BB M TRERATAZ LG HR LI ENBEEITA S BN R GAB R 2 454
B BAE @B 5 F oy 3L R B ARARIE 2 AR BB B A X EER A A EAH R TR
Mz 3 4ofl B AT A o #5 DAIRIR B AE R R 8RR AR IR AEZ 48 & o
=~ AL

Cutter (1993) R4 T & HAFHNEE TRBRHAEZEZFE > LHERE A FFHAR
TEWBRE  ERATABEEHRAAERE LB SHRAGBRBEEAHERSN LS
B2 RmiBmL (REFE 20012 BLERMYEEZHRELMEERW » £ % TRE0A
WIT A AR - FBERENE  FREAAESARMEELT S 2 GEBUE - HRE £ 52010)-

ARBER 0 EET R AMEL L ERETNRFELEER ST (RIE - HREE
2010) > B 44 ~ 528 E (2000) 7545 4 2818 AR R 4ne) B ER S 0 580988 ~ AW



REE S EBRE - ARBERARBENBESE - b HEABBHERLGEARERAELL
AREERDTREREABRGEN (Armas, 2006) > B % IR 88T HE R R B R R] ~ 8 RHF
BREEABFMHEZE e AGE  AEREIMEZEL HIRASFHITBEARLI LS
MARRBENREE HFHMWEZAAZE - REZARETMORER — & TR RIHA LHEGRR
ko (WL O fERERE > 2000 ) 0 #i KRR 69 40 R A B E R Rie) £ ZRE > 4F 5 L BN EK
RRMANRAR » AR RGoEE AR IEALERABRERNRRTENE—BERZNYAL
(Hung > 2009) - 4t FEMEBRRRe ey B ER S HNREBROFR#ETHE L ER RGBT E
BT EERELAARU L TN WETEH  LETEEEMREARZIFEALT » ETREHE
Flm B o UE R4 AR5 R BT RRE AR > RELAE R 08 A HUR 8 R
Mk EME LB eite s (B LM 3BE>2000) N EERANERLEEEER KT A
STHHEETFHBTRBRERTAUR B HABURA TREERAEHROBR > HF
*E 5 REAS TR LR E AT LOBR IAT ©

= REABEREIT R

JAt RAE AR — AR R G R E iR PR O FMIRE » B4 K AAE FALP R
9Bk~ A B S THEN - AR AN EE (Intergovernmental Panel on Climate Change,
IPCC, 2007) ik 53T it B X MK > B TE— SIS ARE  —HATE
BRAGR LR AR SN 5 —RAB BN ERMS Mg s & Emn g
fe 1 (EEihizds — MR ey AR 3E ~ A RAAANZEME ) MIFEE KR R k4 Libis
RéandfstE - KOBERFEF LA EFTARAL > i MB - R - BRIRFALEA&% - ¥ F
PR F 2k (RAFEE  2007)° IPCC AL RAB TR ASHETRRFANWABEELALBE
BT AR A Rfe AR AR SO0 55 HE M AT 693 BRI e # 6 (IPCC, 2007) - & RAe @ 3 K B R
i @ AR M0 BRI RO RAT By » A ATERIR094TE) ™ 5 > Lazarus (1966) 3=t AFI7 & %
RERF > TERBREBATE > HERNBAHLERRGRLT  BRBEAGARFEERELRKEER
FX AR MAELEERE  MA KA KRG ANRAE B F R SRS S 3047 5 F by 6 69 48 B 4%
o AAZHARERRAFR GO LESN  LRARNBITAERGH Ltk (X532~ Re2
% 02007) 0 RRRA K ERRA BN K FBROMEK S KM Goklany (2005) Rli5 H# R A LA
A PRIRBOR T IAAE B — B4 R 0 124% % A8 AE ) LEARFRBUR B 4F -

b AR Z R LGB EIT AP S ERAGH KL S TRBRBERE A GHME 2
FHENMRE RS ATEZIBRCE RIS EIEEM AR RRE A0 EHFHE
FEEOHEEGREZNBRTHE  AEENE TR A NEBITRRRZFAGEE » BAEF K
IR TR RZIBEAEITE AL EHREASREE > ARTEMARKSE ERRAR EEERH
BEMAEAMBRL > WERAWELABRRCAN R ETREZN N AR EIRE B ERT
BHEES MARALHE R E R AFERE S TN EIRA AR £ (B H 8~ REHk> 2008 ) o
Zhai et al. (2006) #F R Bp ¢t ¥ B R B LB BB X AR Do E TR FRERE > AT K
EER s HEKIARE R R E AR RER R > BRAR D EKRRRYBEMAEREER £
B3 RMBREE s BRG] - EREM BATORBRAKFRAEERBRTELEE (A1)



7](;': w )"UV\QD 7J(_']’_ & ’f"erA
=T HiE 84 fu F —ﬁ>§§X2§:::> %?iﬁ
Hhe3hy oy o 7R IR A ﬁiégiggz
A
A\ 4 @
v R kg —— 18 AR & KAt

&R R ¢ Zhai et al. (2006)
B 1 KERIRRFEAEAE W R AEE

Royetal. (2008) A ¢ % S AIEZEMAE - FERA - HFTAE - TERERREZBRALR
BB & AR T TR ERHN KR BETE  ERETRERAN - HFARERKFT L
BEARBAEEEARBEDE N RARRRARN > EFBHO E - Bk $HEs 2 i
AT (MR R - FARRAL  RARRRHE) BN (BAR > 2009) 0 %Mk
B3 (TA&EK) AHERMR > HFRE EHEEIEN L Rg > FF T REFERERR (R
A EER RSN REBMAL) teTMBd > A A RES TR/ L (EkREE > 2010)
Fib > AT REBERFETE  SRAREFREETZHRY R -

w9~ AR HB A E A

#4318 7% (Contingent Valuation Method, CVM) Z #MBAF X ERA KX 2 A ETHE
BABEARAEBLBEL B HEERE SHEAHEERACBITEXSRIELNEERSE
W—RHETAHZHEI AL THEEIELSZEIN > AREMN - RFF (2007) Brig b R4 2 REH &
FR%E T AR fm > AT 35 35 AL 3 R 35 H BT X 4% ° Matsushima et al., (2007) 343 % ¥ R
BEARFHEAEAESBR BAHNBEE THRMNELESLRRINFZRESMNBENRL > 2
AU HFBEREERVBEEIMNER  UELBRLHZXEEREHIEE  Fuks and
Chatterjee (2008) R3% & 1543718 7% il %%ﬁ%%%#%mzﬁ@»ﬁﬁkﬁﬁﬁ%%%ﬁ%%%
B R AE HARME o

b KRR DS B R P X XA BAFEAME TR UERRRBESHEATZTA
PR AREFEENM S EHIETHHME %@iiﬁ%@%«wm@M$ﬁﬁwWﬂﬁﬁﬁﬁ
GRAEEBRET AR S IFRZIBEMNLEARSIEE BT m@éﬁ’%%ﬁaﬁwiﬂ
M B MAB E AT HIN B e X REAHB AL » M i bR 8y F‘in%iak R HEHEMZERRE
BEANS  ZUMBEAEBRMEEGTHERNTEAE - 414 WIP 91 A E REILRAEMN
Z R EF > PEPKED $ BB ER R o N R R e FEAT A BEZIAZ ) BREBEDE A
(2009) HPWARSR4EH WTP %46 > BrERE AR B MIZ > €88 TR HIN R )38 4o B 8



Z RN BB RS S EAAZBANER (2LE2)-

RECEEIEN - N §% E R

. 7 2 M (R R 3518 ) For 180 3Bk

A o
224

o ’ 432 b

> BRI ERARE =

J& 5% 3% Fo i
R4

FAARR I BEE (2009) -
2 FHIRAEE) WTP 44k

T 4e 51 £ 45 CVM %I OLS % ~ Probit H7! s Logit S 4T el o o fb iz B £ %
L REY > RS (2002) F1 A CVM 2t TCM @A77 ik 5 5145 5 & o 7 & XABRE R
OLS -~ Probit & Logit ZfE&E X F » A7 Rkay I} & & RERERANM £%8 5 B b > A5 614 338
H2 A M SR ARG Tk BB &R AEH R AT WEA TR -

%~ AR RMES %
—ALRE
AAREESGFEZANBEZRBACHEAARER  HBEHEIRAKANERAEZ 97-99 8
BB KBETH  FESREABERRETH  HRTEHMEL  LARRLEE B R
BOESRIMARERTEE: i BFELABRA 0O EMARBERE EALL  HERBR VB4
KE o B THELZRRLE > AoRB IS ERNEZBH £HREG - Phos KA EE
BARERE  wAMEREZ LB (FRABE3-B4)-

Dok A K $ 4R 23 E B F 8 E http/www.dpre.ncku.edu.tw/download/




& 15
&R
[ JwssMA

TR AR -
3 BRERBEAALREE

41
[ W JE KRR

[essnr

HHRR ARG
4 BTk E IR



— -~ FERAEHR:

AARUERAEARAEZ TR HRAERT AW @EI g (—) KRE R ERR DL MR K
TH (=) BRRBEAGRBEANERE - (Z) F0 B MBE (W) ZAXHHERAARAFZFEH - &
P A ik

(—) R+ % BREBRBLEK LTS

F—WZRAARAR TRRERBEN > ERENAKER T2 AR %0 £ E MR EAITA
S22 EENER FMBEANSARE LERHN KL EEHRRBMAEE 2 AFTLENYERE
ARG AEBERE 3HBURRBEALBAR X TRGHELE 4T XFBURF M A THRRTHE
REBEERFALERZRE S EATRARBHA R EFEEBERZINAHTHINEHAG KR 6.
HAEREERPRZEEREEEA (FRAME==)-

(=) BeR B BRI RAN B R

%32 MR E RS RENBOR A KR AR BB A » IR iR
ZBd FMBERNZOFE I HKEREHANEERE 2ATABEAEET KRAMER 48 MR
AR ZEHR - 3ATREBEIRBAREKIEHZER  EFHHBAMSEEEE (2RLME=
=)o
(Z) X BRBE

B2 P BAEE AR ERNLEERRE AN MIBESL > HEUdzKkE E Epmfis
Wb B MR RATARE s REBERAREAKERIEFERABAALRE N EATZEZE » H A
ERNZOLE LHBURARESEAG K TRGBERE 2R E L FBUF I A TR RE I E
PRAALEEZRE AT EBERRREK R ERHE - EhEBENLER 4 HRBUT M
REFRFRETRAEANBERZEAERLEEER (LFAMMK=- =
(W) FRPXHHEARFTEZEH

Fw 2 BERZARRIHIEARGUER T B E LA Ri R HiRk L EEAETAZ
B PRV EHMRRBANEREZ 2L UBRAERRA 0 ZETAEEETNBEEAT R i
HEMBEREQIE M F8 HFTEE FEREBE -FETFHARAEEHE - BEEE -
By~ BAKLEEER (FRME==)-

ZHAEFE

AKAENE B EMH SR ERBEYEERBRZIES B B4 B PEEH 20 R
REBEAMEHLRTMAERE  BRES T XU@my SETEL ~ 22 L BRBERT
SRR H LTRSS - PR~ AEMEEETRAKBREZER, -

AEAEZHBEERUR (1) RE > B EE 5% #HLERA 0.5 894 TF » 28 90%6 13
BEMH Z2VERR27TI A - L THREBHA 101 24 A28 B8Z 101 54 529 B » %k
BBBITHERIG AL E3 R 365 A EHILTRE S ¥ ~ PRy Ko ERTRE KL
Bk 305 A MRA BRI 60 4 (BE ~ 2 BREFAARTENEAEN ) MEATKES
83.6% - SIETHR RMAEANL 101526 A8BZ 10146 A 24 ARk B RITHMATRS A
o R BH 3B MAEEZSETEL - 2R - EL 0 BRBEART - BB EFTREKILE



EL IS AR B E 2 (RE - S ERBEHCERNB A RN FE KR 2 92.9%-
7/ ¥
(%) (5

n=tR R o
P=jhitbf] » T4 05 (—MHBHAE 0S5 MEnfERK) °
Z=12RALE B B EBEERMA 90% -
= AT AT IHHRRELHEEME 5% ¢
v~ BRIy R
ARAREBEAEZAE T KBTHBEEHRE > UAE 458 SPSS 120 JR4H R EITE

Bo#r > B8 GIS RENSXERMERAERHGESHEL (FRM%E) Eohr Aol
B CI

(— ) 15
B IRAEATT R 0 45—t R B AT R4 \ﬁiéﬁﬂ* v B) — B B H AR — 47 AlER b o
PR 7)3']%% RIFE 8y 588 B — kM (Consistency) (#RE 2 > 2008 ) - i@ % — 4 Pl & 3R Bt 2 )

—HENBEERSE REEARASHRE -TEE _‘Il#xif‘?‘ Bt 2 TR B RE A
2B B B & ey AR A& o Cronbach’ s a 43t (A48 a 1438 > 4§ alpha 4% ) BATAR &2
HRETERYEE > CREBRRARTHE ot s—AA XSO GRS FEAS 5187
BAREEEmAAR  NAS NS EHAMBENE EREABT S AR HREEESHZAT
ERREFBHBELTAR I & (JE\’EJF‘L{:’XEL\EF?%) R 38 Fa 44 48 ?54‘?%%ﬁ%/§7€£éﬁ &R
RABH A A AEAE > BEEL TH#RIMR BBETahE (AREZ > 2008) -

AR BLESRRIBA > KA FM T EERMA 9814F > BPL Cronbach’ s a A3k
MEHN ARG S BRI SERE HEBEKLEERMERRNOEERLRE -
RIS THGEB R E TN HERERIUTHPIAKALE BREHE M G ITHRR E 28
FAEGRE TR L EMBE LS A E—%MCronbach’ s a X 0.7 8] & 5% &1 B /% 0.35~0.70
Z M &R TIEESRT » ZHN 0358 B FEER -

(=) #uihszt

ARG EELITNEOLIE  RE B FHE - BEEE > REMIERERAR>HR
PR AR FEER S KL L ERMBBA ~ BURIFIKRE E EREHIER BATIHRIREE
WATAHTEBZ REAER T L BT HFRITHEZEAITA - BEGRMABRIT RO
MR E I ESEERALEEEMRBREIEEEY @zﬂﬁa%,ﬁé%%ﬁ%ﬁ?@i%
NZHHEHERRLE  FHERAZNERAERSD  LEBEREZATRAABEZHHHNAMA
GIEG—HRMIEE BREEZQN A TRXUEHN LGS EERAE —ROEE -

(Z) X o

ERARI W REAREEHE A ERZANSHRATEEBRREKARRARP X
GEFEEHIMATHRABEEINBELR B AT B ENEESFZRBRAIE ERRD
18 & 187 AT LB A7

10



B RESH

W

— 15 B A

EEMM A ERNEREATEA RSB ERYEE  EEAWNEERAS  REAZTALOME
& (BReEEL > 2009) 5 3F & MEFF 215 B4 Cronbach’s o 42 8 A7 0.5 LA L3R 7T S48 % 3 Bhds M R JE
AMEME Bl &K F > Cronbach’s o 143 A 0.8 2A L4 T 2A#% (Nunnally, 1967) - i%i&
Cronbach’s o 4 #12 E 2 W ERFBEE R AEE > B LRI E M4 Cronbach’s o 4 S a /7 0. 742
#] 0.893 x Fi] » #7 5 % /f 3% 46 B ] A& Cronbach’s o % A& /4 0.753 2] 0.894 2 F] » HMNEE M
RBEZKEOS AL « kb A REA RITFHEE » B ARRARIF—RMEAKERE S

&1 AEE5H
#2 A 5 R TR IR F7JE IR IR
)i ) Cronbach's o {4 |78 B #9282 Cronbach's o {4 |78 B 89 #8 %%
¥ A b : $h§
fgﬁﬁﬁ%&&ﬁﬁﬁ§%%ﬁxl 0.854 7 0.894 7

L. TERSRERE

BUREFIK L K TREH G B AT
B 0.684 15 0.674 15
%i#&“* F8AT A FRRR TR K

L HEAKELERERROEIER

A P 0.770 6 0.760 6
B HNREEET RS SE ST
Y 0.893 7 0.931 7
%

PR AR Pk £ 6 E AL Mk B B 4T
%= 0.742 15 0.753 15
géﬁﬂ””‘ﬂ%%ﬁ“*°%

TR | AT R -
> R SR
(=) RP Sk REH

REZHEROSNR F8 - HFLE FERE - REFHARAN  EEHE - B4
B~ BECR % S EEBREIAR » By 4 HEEERBBRIEERBARIES RS TERENLE
LR E2ME3 ABMHNBRLERLNRAL T !

LM 7]

RHEBLLHARMWE ST EE > SREZABBA 162 A (46 51.4% )~ %4 153 A (145
4“%)£%Eémﬁﬁim7kﬂﬁﬁﬂm 44 158 A (45 51.8%) °

2.5

SRERBMEZ 2 EER S E T A 41~61 R L (79480480 A ) # 239 A (4 54k
%r%o&%~%mm’u$F%% s WJEERB S E P A0 K 84 A (4527.5%)
RFHFES -

11



3HFRE

DR ERBIEZZHH (384%) EF G T (BR)> RA(279%) KERA 125 149%
BRBNATASE =L AOFEFRR (43%) EFERERR > kA 325%HF (B) &
ZABFRATA L 0 4k 9.8% o
4. K3 F 4

FitBaram G E sy A (1) 12 RUATHE(2) 65 RUALERH 5 (3) FIHEA
12F/AT#ZEOSRAEFKE 1 (4) A (RPRBEHE 12~65 RERE) XK P Eraam - &
MAF KBRS (2008) —3F 2R (1)~(2)~(3) AH BT ABYFELEH > 26T HE
RIRE T EF B ARy 67% 0 A 211 p  HEERABL T HE R Emamkey 48.9% 0 A 149
P ot (4) TRRALBRBMITAMBIEEE - Rt UG REANEEZRABRZIAETLE R EM
MR RE > EBEARB R ETERLBRITREN  BEEAL EFAMELRORE  BITREBE
RPITHBRAE R E (BT AMHEIGHE) BRI -

5. %53 AN

BREABRMESHHFEFHARANSE P £ 30000 LA TF 0 45 44.1% > R B
30,001~60,000 7T * A& 41.9% 5 M #7 5 EZ R B R A & P34 5B 0 30,000 T F & 21.3% ~ R %
30,000~60,000 7 & 60,001~75,001 7T LA L » &tk 39.4% o

6. AL £

FEMB T BAHR  HREREM RMWEXHERERLUAAEEZIWAERS  SHER
BB A HAELAE 86.3% LG H A5 13.7% #i JE E FIRIE A A EEAE 67.2% 2§ F Bl4E 31.5%-

T EAEME
BRERABEANEERBZLEERREZEAN B S EREMILIE S KA » BibG G R

B EUEMAELE I BRTEERS (1597.5%); MPFEELLABERN A 22U EEERR S (15

59.7% )

8. B

MWEZZHEEERB S ETA 2] FUE HFRIZRBIMELL 70.8% 5 M # & & BRIk
42.6% > 12 & 11 £~20 FHZ R ETRAET 35%2 % -
0.% % & 5y

KR P2 PEBRFITHE 6 FEE 101 FRZEKRLHERI MERAEZABME X RS &R
B HFH I8 FER AL 9 F IR L » EAFENALEREFAKELE % ¥
REBEPAE 12 R (15 38.7% ) &% % 485 H£4E 203% ; BIFEEZRBE X E 2 L E&BE 90
EMHRE > B2 R RBEEFHN 0K (45 79.3%) -

12



R 2 HERERMREE 5 F LR
B H % 18 AE % A B % 18 A# %
5 B 162 | 514 AN 47 14.9
’ 1
bt 153 | 48.6 P 44 14.0
21~30 % 28 8.9 it s (k) 121 38.4
31~40 & 48 | 152 | BE . s | 270
XN 41~50 % 79 | 25.1 T '
51~60 %% 80 25.4 BE 9 A BA L 15 4.8
61 &AL 80 25.4 30,000 7T AT 139 | 44.1
HEE 12 &S - 30,001~45,000 7t 87 27.6
waf |E-OSRMEEEE 211 | 610 ;:;}\ 45,001~60,000 7t 45 14.3
B4 e 60,001~75,000 7. 18 5.7
He 104 | 33.0 75,001 724 b 26 8.3
g aA 272 863 SELT 3 1.0
B mE 43 13.7 6~10 % 17 5.4
it X
H 4t 0 0 ™ 11~15 % 31 9.8
Bfx | T E 307 | 975 16~20 4 41 13.0
e 2 b 8 2.5 21 &£ b 223 70.8
0% 64 20.3 .
ER HE 5~6 Rk 29 9.2
H K 1~2 % 122 | 387 ok
ek SVES 7Rk 27 8.6
3~4 % 73 23.2

B RIR T RPTREIE

13




3 A8 B MR B — 5 RS

A B %18 A % AR %1 AB %
M3 B 147 48.2 /I 17 5.6
Yok 158 | 51.8 P 24 7.9
21~30 2%, 73 239 HE Bd (B) 99 32.5
31~40 % 84 | 215 R
e 41~50 % 76 24.9 AR 135 443
51~60 % 52 17.0 B JR AT BA B 30 9.8
61 &b 20 6.6 30,000 A F 65 213
FEE 12 50 TH n 30,001~45,000 7T 64 21.0
w3 | E65 ;;E:xifaafz% 149 | 489 ;f}\ 45,001~60,000 7T 56 18.4
B4y R 60,001~75,000 7T 57 18.7
Hie 156 | 511 75,001 72 k. 63 20.7
g A% 205 | 67.2 5%&F 30 9.8
G #HE 96 31.5 6~10 % 38 12.5
R ER
Hib 4 1.3 B g 11~15 % 48 15.7
At 1 ERWTF 123 | 403 16~20 4 59 19.3
1R 2k 182 59.7 21 £k 130 42.6
g 0% 242 | B3 s 5-6 % 2 0.7
# K 1~2 % 49 16.1 Ak
43 5% 22455 BT
2k v 0 v RSk 7 R E 1 0.3

TR AR AR -
(=) &+ % ERBBL

AAREBARELEER SRR Ion s T HALEEZRRegmaE T KL EEHATREBER
BIRTALEEHFALGHMERAREE =8 (£054) B9 A S LRBAHEER
BB IR 48 MM ko T
L¥RERERRGARZE

MEERBUEZ DA HNEEZMAKEEERAGHAZEETALARE (&
292% )~ RAEFHE (5 249%); ABRZT > HRERBEZELHE S E T BB RE (15
56.8% ) °

QAEREHAZTLERERE

SRERMBERBRFEHU R LKL ERARERAA RN AT ARERTE  BERE

14




LEHETAREER  HREZABIELBME 42.5% ~ 315 £ R BME ek 29.8% -
3ALEPEHFALHMEREAEE

&R RSB G RHN AL RE AL F R TR éﬁﬁ@%%l%)A%%#?ﬁﬁ“&
27.0% ) > 49%}*,;%/,.Liwtb@)§&ﬁju7ﬁ FERELEFEDS (4 279% ) RELBEERLE (46
26.9% ) c ¥ EEM T 0 HEEFIBRZTH LN ZBRG R R T AN EEZRABYTHE ™
FE L i%ﬁ%ﬁ%%mkﬁ%%ﬁ%ﬂ%ﬁé’Kﬁﬂéﬁ%%% AW REE - RIER
HARBEERRRMTOBAEE (B4 555 2000) A ELZABMEIESELE— XK

EREBFABHMOAR REMBREGBLER XU H AP LI KLEEHRS 00 FehmA A L -
RN EPMOBRIER S KM SHAMBEAFERKEE T RE - LHE4HH 98 FHm H i
99 FRALLR K EBABE ALERSFAMLER R EH MKk X EMMEE H

NRERAFAEBAERTK -

&4 KER ERRBRr MR
R H 3 Ik F R AR BY AR L TR B AR IF ¥ T uf AR
HALEEREA &5 R R 13.3% 568% | 17.8% | 10.5% 1.6%
B AR A B ¥ B % IR 8.2% 33.1% | 292% | 24.9% 4.6%
A B 6, 5] FERE BE L R E FFARRE
KESEHAE | RAETR 36.5% 425% | 14.6% | 5.4% 1.0%
RAVERE ¥ 5 R 13.4% 29.8% | 23.6% | 26.2% 6.9%
*i“*%%k & B R 27.0% 38.1% | 257% | 7.6% 1.6%
LRt AR K
2 ¥ 5 % R 16.7% 269% | 20.7% | 21.9% 7.9%
TR AF KL -
4 BT FIK £ & EREH

FRMBEFIRFIAL R ZREHRES BZEER > AP EUREARURE L H I ERRAE
EXEFEWERE  NALEETENRBENS  ERUNEELIFNBEBERAUS (2RLE5) 5
BERBMEZ SHERNEF T EE > 0 T 2R LB B8R X 2B MBEATE BN
F 45 98 A mE 108 A S ﬁ%ﬁémﬁ%@ixﬁ%&%ﬁr%i%i%“?%ﬁ %012
HN T RALERAIE B RS ) B8R X3 BHIBERMK 94 A mE 131 A -

;F,%,,,Li&‘% ﬁ( % /Tﬁx Eai‘?liﬁy»ﬂ;ﬁﬁ n./é:lfi ﬁ&blﬁiﬁ"i‘\f’ﬁnif"i %)ﬁéﬁﬁ)fék%qj 7]_%9‘
GRERABMERHHFOIIF > SHRERAVATLFAHTHEE SR A mL > Rk i
(BB BERITEA2IAA)-ERABLRET R (BABESL XIFEA 226 ) BT-HITHE
%R%%@%lﬁ%ﬁm,%ﬁ%f@ﬁ&iﬁéﬁﬁ%ﬁiﬁiﬁwi%ﬁ%%( mﬁ%é
IHER2RIA) ERAEMNFRLELASL A E (BRABELIIFER 192 A) R EHF
wEs (BB E %i%%%DOA%%%%Q%Kﬁ R gk ﬁ#ﬁﬁ&%ﬁmﬁ@ﬁﬁ?
BILERIIFE L ABEER -

15




&S B PIKRE K FimE e R#E Bk

BE | ok b 5 2 AT BEERL gmmmw | wwsmus
Tk kR~ H) 127 139
Tk (TS ) 264 274
ARTE (GER -RBE) 216 226
= R AR K BRI E H) Ko 108 128
é H IR E KT A 157 162

%

7 RE3 K EAEBHIA B $1AR 154 162
B REBLALRE T E&HE 101 115
Bl AL A SEBE 173 171
ARy % 3 98 108
PFRHT S F B ER 116 130
‘%7# (KB~ Hitit) 128 147
o (FTEEE) 160 166
ARTIE (EE - RBH) 157 164
Hr RAR K ERRIEE H] Rk 94 131
% HI R E R A 196 21
" B 3§ E A BHIA B $LA% R 157 183
B REBLALRE T EHE 105 136
BA - FAEZSREPE 161 192
BAERy % M B 108 144
PFRHT S E B ER 180 190

LR AR T R REE o
5.8 4TI % E BT A

AR EBTHRREEABTATOZIER  RALEEERBENLZRBEASLERRZA AR
B BRERBEZ W HEBRLT TR B KRR R EHR TE2BRREK
73‘?‘£’U BORARE ; MRS E Z W T e s T ARG R R B KRR AR B B AR A T e
BEBEE  BRRE (FRE6) - REFHRER  EXZFRGNLFELEE S AN 2 HER
o HREKRERNFEAFRABRLEAZEDY > 20 WERN N I BRERE A E » B LI
BEREEwESWAEZ "k REH ) UERETEANEBX -

ERMET ABASREABYERNELZRABE  2HENKLIEEZETRBESL » H0
B2 AL TREEEXRAITHRRZEERBITAT G X FESHFABEHIRI > BBTK

16




L EEANREUARKE ST BAABEN R LER S EEEBAREE KRR B -
* 6 AATHRIR E EREBITAHRB S ELL

ﬁ BERRE & IN4G T AT B8 E
i BATHRE K BHBIT A
B ARG B R i3k KA AR B T 212 232
% SRR 2 o) 143 164
"
% BLABURY $EH  BATBBERNATS 167 176
o
# %R A () 135 151
LR RS Y Y ks 132 150
BE ARG SR B R K AR A8 B B AR 218 240
ol SRR ) 164 201
% BLABURY $EE - BATBBERNATS 198 216
# iR A (3R AN 91 123
EE RS Y N 150 178

BHARR ¢ AR AT
6. A ATHRIRRBUR 31 P K TR 162 & 22 K bR

WHBEZ AR HATRE " AAKREERHBTH ) TEHLE RN T BUFIF
ERGEHE ) HWEERSHUETARERE SR EABRKMEZINRAEREERE LT NREE
A2 55.9% M EMIBERIRDE 64.5% ; b HEEZFABESHENTE T LR ELE
AEERBEAEZ R EALERE A 60.6% ~ 3ty B MIB EHR A 63.6% (7% T) &R
AT SHERBRAAZLERABLLEHRZIE B UBFATERREETHAE » KM
BRG] A b i b3 % 0 BT RSB 4R E (2007) WA 2B % 6 B RASL ¥ 1% B R A%,
RIAM BN A F TR A BB ESL SoEanEg EEEBHZES -
THHELRRAERSGES L &R -

17




7 TAABRREEAFTA B THATPLERESEE 2 FEZRREXRE S EE
5 BRI
TAATHRR E EWEBAT i
A b T BRI R ER o Bl & i@ AR & EHEREE
Bie  £%2%5 R
B4 & AT 19.7% 36.2% 21% 19.0% 4.1%
Wy BWMIBE 19.7% 44.8% 15.9% 15.2% 4.4%
7 JE R R
"TAATHRR E F B AT g
B th TEUREP S B R 9% R & %38 AR E XA E
B FERE R
B4 & AT 19.3% 41.3% 23.9% 12.1% 3.3%
iy B NIE E 21.3% 42.3% 25.2% 6.2% 4.9%
HRRIR T AR AT o
TERBEALAHNAETRELEMAENAHAZER
B TRTRELENENHBME TR AOEEOEFHEAS RTALAME | T @ AR
AEREZTMBEANAN > RUEXHEEETETNRELHEE  SAERBHERIRE

BREUER 724% > #)E ZRBICER A 682% (4R % 8)-

A3 Ay BB &

TAHLEAME | ZFBAY > REXHETRTRE
Bl ERE L EHBEIRA 65% ¥ JEFRRAIREHZE 692%

% HH TEARARMEEFERETR

N R EF

(%R%9)-

CRAEER  HERRTRRMEER
HER A5 EBGEEE

%8 "TAFRELEMAAHBEREEFBROEEOEFEAS RITALANSE | RES

5 B R TR
JA B EFRE B & i@ RE & EFARRE
RERELEME NHBEKR
TRAOE BB A R AT 10.5% 61.9% 21.0% 5.1% 1.6%
HBLAB)E
7B VR IR IR
1A B FEFERE 5 & g ENER: EFFREE
AERELEMELENHBEKR
FER AR EHE AT 18.7% 49.5% 26.6% 3.9% 1.3%
HBERBYZ

BHRARR AR

9% -

18




(9 "BRAHEEFERTFALLEREER R TR AIERATAH LA S | RESE

= B R TR
JE B JEFRE & Bl & L RE & EFREE
HAANMHEEFMLEREER AL
SR OHBERETR RO kR 7.9% 57.1% 23.8% 9.8% 1.3%
TAHERB S
T JE & IR
JA B JEFREZE 5% L REE JEFEFRREE
B ~HEERR/AIETERAE
Q*% HIFEK K TR R e 16.7% 52.5% 25.6% 3.9% 1.3%
TAEREB G

HRRIR T AR AT o
BEMIBEA L H N LRI REEERE LR

%m%ﬁﬁ&%#ﬁ“ﬁ%%%%E@l ME BB EA AT HNREE W ERRA
AREZR BEARFEABE S EE T KLLEETREM T LA BFHBERR . XEh
"R ERKIE B BT R A 61 A BN BERARERE T KERETHAES
R BREMASAR A%%FWEKWJ H£H 53 A MEERBCEREN 0 2 F AR
ﬁr“?%%ﬁéﬁﬁﬁiiﬁ%J REH THERFARROD RAHFRRA)FEIE £F
58 N0 BMIGBEBZRTFA T REBRKEDBUTHE R ABEELBERKR XEA "KL
RETRIMT E R REHRARR ) 2H 40 A ($RE10) - ARIEREAE T 1o & 9353
BRI BREREFIE > FHEFLREGARMIIFEREEE > BLRBEERRGRE
r B R T AR 8 MARBERRAEZR LTS -

10 AR RBRABREHEHREGREyEE

BB EAT BB &
FREBENRIE R . T - T
= B R TR 75 GE IR = B R TR B 75 E IR
§ EIB kM B HUF AR RAE B 61 83 52 57
AERETH R LW &5
w 66 48 67 40
B E R
HE RS 52 39 53 37
AR e BBwmR 29 30 28 23
%ﬁ%ﬁ%%&%@%ﬁ%ﬁ%&
50 58 48 35
3 R1z4E
Hu 40 19 34 12

FRATR - AS LT -

19




O.FMBEAMBLHEEIFRBEERERREZER

BHBEAAHE S RBREAEBERR AHEXBERRRAEABENELAUL T &
R BIKEBR B S  RERAG A RN EAWE > FAEER > ALRFBEIHENE
MAEEZEAABRA > BrE A RBEL —REBREBERRAERIZLHH > RN SEL
A Em AR TR A RZEBE R 22 RENRROHEF HEZE80) Bl 3 Sk KRR &
MBI B2 HEE TRESE A THERELLE  RE (2L

1l ¥ FRREEE N RE GRS itk

A RAB E AT BB E
FAEMEMREY
BRERIR | MBI TR BB ERIR | MR
SR 0 FEARIE K 94 111 113 152
fpEKBE  FaE R 51 65 62 88
HHFHAT R TAERAE 36 51 44 82
REEHE 32 19 42 28
ke A 28 19 37 23
HAb 1 0 1 0

HHARR © AP
10k 2 8 B A eyt FRE W
BRERBMEZIZGHERAZTRECREUR S > AL hEFREARTRFETRERE
HEREREUNERE 79.1% ARAXHHERAFTARAREGRE ) MM ELABBEZZY
ELhAALTERARERE  FIRELEULAM 495% 0 B RBESR (LR % 12) b7
DREAEEE N GBI T ORI ETNAREL  ERET 2 LERENE RRARIEHD
B o

R 12 RERERANETRERBSEL

= B % R

A B EERE | RE i@ ARE FEFEARARE
AKELERAGEERLE BN 38.1% 41.0% | 18.4% 2.5% 0%
i JE R R B
A B EERE | RE L@ RE EFERRE
KEL EREA WYIEERE AN 13.8% 35.7% | 33.4% 11.8% 5.2%

BHARR AR
ILHREERBR S &R R L TR ERE
B R E MR E M A 0 BRI B AT BUR TS SR R TR R % EA

20




B o BRBEEERER  EARAAAZREABIIEEZRBUEZERAKLLEEERBEAN
HNBEFBAHREIEHEREABENLER BT A EZABHESHERGESESL T
I 0 FHHAE 29492 MR AGEZAPFE T L2 TR EHBER HAZE > 35
A 2.6095 ;5 BLI o MERABMER T ERAEHEFNAE TR > FHEA 29803 mEF
B L THITEPIE RS BB 0 A28 YR HLE S T LHER A | 2
BRESAHBME R THAZERERENRARAREZER N BACTARERETHER (2%
1)

AMARERNBESL  HELRABUEHTARHEWEBLERAARRERE  EHFER
BUEXHERHN i a T T AT MR REBINERETARS  EX
HREANMNE  HARALSENBET LIRS E5RAEHABMEZ SHEHN T EE
BB E VAR X RKEREREAREEREY N AREE A 082387 BEn B R— RSN A
FHRXEHRN T RAORFE  EHFE O IR T BIARELZHBERARA > LT 2R
WEHEERS > EFARAFHRNWEE AR SALABMEZEREHN TR0 HE
RERATAELERE  HEE—FEAZH (2ALEK13)-

X 13 HRMEIARSH LB RE IS EREREE SR X

" % FH B FAT BRI E
g R H o a‘# o
{8 BEZ | FHE R

K F

| BRIAE (Rl TE RS 29492 | 1 0.91899 3.1111 1 0.92232
é; j;hbﬁﬁﬁ;f%féégigigz;;%ZKiFﬁ? 27111 | 5 | 081918 | 28571 | 5 | 085319
g g3 % EAEBHIE B AR R 26095 | 7 | 0.85766 | 27079 | 7 | 0.82387
K Ew FRENRM 28730 | 2 | 0.89036 | 3.0730 | 2 | 0.86201
BRI RTEN R EH R A 27587 | 4 0.89169 | 2.9048 | 3 0.88358
AT FA A H 2.7651 3 0.93859 | 2.8667 | 4 | 091763
BUR P E RES 26317 | 6 | 090167 | 27175 | 6 | 0.87399
| BERIE (Fik - TE S 29803 | 1 | 0.79448 | 29049 | 1 | 0.86268
é iﬁ&gﬁﬁgﬁiﬁ?ﬁ*$ﬁ 27672 | 5 | 075322 | 27344 | 4 | 079366
g FEIL Y EAEBHIR B AR R 27082 | 6 0.77593 | 2.6098 6 0.88215
PSR 3 N Ik 29213 | 2 | 0.83923 | 28852 | 2 | 0.91942
BRI TEN L TR A 27902 | 3 0.82830 | 2.7541 3 0.87464
BT TR LM 2.7803 4 0.85894 | 2.7279 | 5 0.94314
BURPIE RES 25738 | 7 | 0.85184 | 25803 | 7 | 0.84348

FHAR AT R -

21




12k 8 EEMBRRGBIERLE

HNEBALRETNRBAAR A " BURTHREE T HRARBHERE £ 638> SR
ERBANEEABMEXEIEREEEIRE (T@LE ) BT TRAMERE  AZEER
HZEE B T EB RN E | ARFREEZIEE MR EARMEREELL TERE
WS MEEARBREEZNL "TBHEERTE - E—FEHBEERE > SHERBM
EERHN EREZNAR ZEEAIARREERR BTERENILHIBEARA RS OB E -
EARRIFFTEEERLERAEGTAEIE N HRTAN S BEEZARREEZR]
BP L im ¥ bR — ey 80k (2 R& 14); sboh HEZABMEE RN T @B K204 4
FIEERBREZEBRA AL ARAFFTEEEBRTAKRLTETREE N T RRTF LG S5
AEEZARREEZTREBUN - RHEF A SR ERBR D ERAS>SE RSB AR >RESHEE > M
EIRBRA A BRSBTS E FOMESH A >HE o

Fib > JL3HEZLERARTEE (2007) HREFTHAREHANEEE L ERRABE®N
TR HERE BUTEM - A - AROARERBARS ) MBI E A EEBY ~ Tkt
(2003) FARE P REEEZEALER - TE > RABEZARARAELGS - WERBTHILWEY
HHIFMERBEIEEGZERAARE  HAELRRAAEWERNMUN S RIBIRE AL ER
Ve B FIl R T BATEURZARIE » N BUT A e LR 2121 A S22 A (RAH > 2009)
TREP % B RIEF G X DEKR BUTECR MIRIR R KT8 > MAR S H @il B MG B A 4T H B o
RBIKREIEREZ FHEBTERFETHEAET RMEHEER -

k14 AELEFTMPRRYEERLEMERLKIT £

EAH] KEEENERR 3418 B A ZREE
HRAHATE 3.4571 4 0.88183
AR FEIERE 3.2762 5 0.82742
Y S TR R 3.5175 1 0.88270
LB 43R R AL BRI G 3.0667 6 0.89869
EREeFER 3.5048 2 0.91126
R 5T R B & 4o 3.4762 3 0.79122
BB AT E 3.6295 7 0.83732
T ot 3.6066 4 0.80457
E & TR B4R 3.6525 1 0.80940
TR 4B RALBEME 3.1574 6 0.93268
g Akt 3.6131 3 0.83970
R AF K B 2 4o 3.4951 5 0.78271

TR ATEEE -

22




= RX5H
(=) BREABME > TARABEALTILERARER A AL R EREZ 5H

NEWNBEN  GHERRELTRECERRAREKARAALT 2t &dpl
<005 gtz " 5% THERE CTREFHARA ) IFRHNLTRELER
BB AR AKRRAABEE LR Mt WA TR Baas T EERBRL T B
MR CERES BT KKk BTEBREEE AT RBEBEIRRIZIIHEEZ ;AL 4150
& (1008%) - #%EFREAS Y (B) (159%) B F5E-F34 A kA4 30,000~45,000 7t (11.1%)
#8E (2R%&15)-

(=) BRERBIE > 3 E AP B RASIEEHRR B KR ERZ 5 H

AR BN ES 0 S pE<0.05 HEAS X AR ERBET T BB ST HERE T EET
AN 2 TEK&s  HRBHNZFRELERMRAREKIFREFRBEEZR ML
o THER TR B T EEEBRL T EEERE CTHERES  BEBREEEHP
REAEBAMRBRZIIDEERZ;HA 450K (13.0%) - #FREAZHT (W) (187%) BFE
-39 B 30,000 TIATF (14.0%) BEwdd s R HHERBERABENRAGERL A
WH &KL ERBEEMY  EASKFE (298%) BB SHBEER EREEMYE
Byt (498%) IRESNREEMES  WERB TN ENBEL N BFERBLEZE
R ERmERA LK (2L 16)-

(Z) MEZABE  FRBEATRTIEE BB E KR ERBZ M

HIEERIBICENE AR ENRATREILER MR KRR L T ZXHtA > &dp
18<0.05 HRAZE 2 A THT T S8 0 TESHEERL ) ARRHNESREIL R R RBOR A
KFRBEFBEELE M TR THEFRE CTREFHARAN TR EmaR T B
R CTHEFRE B Th ket TRBEEEE AP RREBEIRRILHEEIEN AL
41~50 3k (13.8% )~ k% % 21-30 % (11.8%)> B E#HBE LA HF % (31.8%) BT ARG HE
BEmR (2R&17)-

(m) FEZARBBE B ABERRTILERAREKREBZ W

HEERBMENN M EMBESL &8 pa<005 AlaZ %l r 28 THRTHB K
N HMABHNRTRECERIFRRAEKGREABELZRE Mk T &8 T H
FRE T REFHARA T RAERER T EERE CTHEREE ) B TEKES EE
BEEZRE AV RBEBERRISHEFIENHAEETHELAAH (123%) Brerd (£
R#& 18) -

HEmz > ANBEARMESEESIZERAFE  SHAZRBME RREME RRHRSE
5 38 o [B) B A BLHE o 0 BB R FURAKRERA] Z IR ot ABGRRGAB S 0 M B INAB ER R £ F)
iR AEXIER  EFHRAZEANOIMERTCHELAAAERORNRBEEE A% LIKWE
A EEERe MARSBEHBXIRPEHFMEUAREEHBRELE S > LIE A
FREMEHRE S - ibib BABEBRHNAEBEKLHEFIALHAHELBAZRER 25
BARBEERE RG> ML E L RHARLBE I BETH BRI EN » L E LR A B
BARRRSN AR KR ZERHN B RRG LA - ) EAE (2009) 25 %45 H 5 4

23



EARARMWEEREL L TRRERZBAMAEXRS  EX2WEXER LB EELIAKRD R
30EHAR TRAEEARETNANRBARA - T EREIHA YRR BEL -

& 15 BRBEAN 0 R EREEICERMBBRZE KRB R R Xob &k — &5 E TR
BB ENATRELE
AR R R B i K AR S
AL R A& FEE
. P
A 9% A 9%
B 57| 18.1| 105 33.3
M B 5 si| 162l 102 | 304| ©0120] 0729
21~30 & 12| 38| 16] 5.1
31~40 3%, 19 60| 29| 9.2
F# [ 41~50 & 34| 10.8| 45| 143 | 11.453| 0.022
51~60 %, 271 86| 53| 168
61 % oA b 16 51| 64| 203
B /] 71 221 40| 127
B 10| 32| 34| 10.8
HFRE | &HF (B) 50| 159 71| 22.5| 14.873 | 0.005
REBEK 34| 108 54| 17.1
R AT EA b 71 22 8| 25
FPE | RBIBEAI2ATOSRUALFRFWHFERE | 70| 222|141 | 44.8 0350 | 0.614
fréap | E4 38| 12.1] 66| 21.0 : :
30,000 7T 27T 30| 95| 109 34.6
. . - | 30,000~45,000 7 35| 11.1| 52| 16.5
#fé%&f&, 45,001~60,000 5T 23| 73| 22| 7.0] 20.789 | 0.000
- 60,001~75,000 7T 10| 32 8| 25
75,001 72k 10 32| 16| 5.1
g A %; 92| 2921180 | 57.1
e 8B 16| 51| 27| 86| 0.189 ] 0.730
‘ B A 0 ol o 0
1 ERMWTF 104 | 33.0|203| 64.4
EAEAE R e 4l 13 Al 13| 0900| 0453
52T 1| 03| 2| o6
6~10 4 71 22| 10| 32
EREBEE | 11~-15 & 10| 32| 21| 67| 2448 0.654
16~20 4 10 32| 31| 98
21 £ E 80| 25.4| 143 | 454
o .28 &~ 88 | 27.9 | 163 | 51.7
K sk = 50 | 65 | a2 | 140 | 0329 0.659

B RIR T AP

24



%16 A BRBESLATRELERIERBELEALER R I 0W & — SRR
FmEARBEATREEILE
AR B SRR KAL
AEH R B FEE
. P
Al % | A %
B 67 | 21.3 | 95 | 30.2
M 7] W &3 | 200 | 90 | 5% | 0-001 | 1.000
21~30 & 13| 41 | 15| 48
31~40 %, 21 7.0 | 26 | 83
N 41~50 % 41 | 13.0 | 38 | 12.1 | 16.490 | 0.002
51~60 %, 36 | 11.4 | 44 | 14.0
61 & 14 L 18| 57 | 62 | 19.7
B /] 1013237117
¥ 13 | 41 | 31| 938
HFRE |&5¥ (B) 59 | 18.7 | 62 | 19.7 | 14.572 | 0.006
REBEK 42 | 133 | 46 | 146
IR 6 | 19| 9 | 29
FPE BlBsH 12ATFOSRUAEFRFWHFEE | 79 | 251 | 132 | 41.9 1866 | 0.053
f3r 48 A5, HAb 51 | 162 | 53 | 16.8 ' :
30,000 7T 2A7F 44 | 14.0 | 95 | 302
- 30,000~45,000 7t 38 | 12.1 | 49 | 15.6
~2 i:
Z‘ﬁi g 45,001~60,000 7T 251 79 | 20 | 63 | 11.632 | 0.020
60,001~75,000 7T 10| 32| 8 | 25
75,001 7T LAk 13 | 4.1 13 | 4.1
e | BF 110 | 349 | 162 | 51.4
;i;#/g}% g 20| 63| 23| 73 | 0565 | 0.506
‘ B4 0 0 0 0
1 BRWETE 126 | 40.0 | 181 | 57.5
BAX AL M LE 2 |13 | 4 |15 | 0258 | 0722
5 F T 2106|1103
6~10 4 8 | 25| 9 | 29
ERBE | 11~15 & 13| 41 | 18| 57 | 2.658 | 0.617
16~20 & 13 | 41 | 28 | 89
21 E b 94 | 29.8 | 129 | 41.0
o 2t | 94 | 29.8 | 157 | 49.8
ok bk = 36 | 114 |28 | g9 | 7436 | 0.007
BAHRR T R AR -

25




k17T BB EAT TR

B AE B ARARHEIR B K AR IR B 5 & — BB R R

AABBEARAEREILE
IR PR R K AR

AEH R B FEE
. P
Al % | A %
7 64| 21.0| 83| 272
P 7] 2 6s| 2131 o3| 305| 0179] 0728
21~30 & 36| 11.8] 37| 121
31~40 %, 241 79| 60| 19.7
F: XN 41~50 % 421 13.8| 34| 11.1| 14.509 | 0.006
51~60 % 211 69| 31| 102
61 % L4k 6| 20| 14| 46
B /] 31 10| 14| 46
B 121 39| 12| 39
HFRE |&5¥ (B) 39| 128 60| 19.7| 8.039| 0.090
REER 65| 21.3| 70| 23.0
B 5P 24 B 10| 33| 20| 6.6
FPE FIBEAR 120 FO65SRUAEFREHFEE | 61| 20.0| 88| 289 0219 | 0.645
sk | A 68| 223 | 88| 289 : :
30,000 7L 2A°F 24| 79| 41| 134
. 30,000~45,000 7t 30| 98| 34| 11.1
~2 i:
z‘ﬁi g 45,001~60,000 7T 190 62| 37| 12.1| 8.158]| 0.086
60,001~75,000 7t 21| 69| 36| 11.8
75,001 7T LAk 35( 11.5| 28| 9.2
e | BA 97| 31.8| 108 | 35.4
;i?g}% g 30| 98| 66| 21.6| 7.014| 0.030
’ H 21 07| 2| 07
1 #3eTF E 52 17.0| 71| 233
BAESR | 5wyt 77| 252 | 105 | 34.4| 0000} 1.000
5FUF 15| 49| 15| 409
6~10 4 14| 46| 24| 79
ERRE | 11~15 & 20| 66| 28| 92| 1.307| 0.860
16~20 % 26| 85| 33| 10.8
21 &b 54| 177 76| 24.9
o | 25| 82| 39| 449
K s 4k = onl 311l 1371 12g| 0347] 0573
BHAOR ¢ AR A -

26




F 18 34y WAAB B 14 A DRI BRARRLRA AR S A7 & — B R
BB EATRIILE
oA B R B K AR B
AEH R B FEE
. P
Al % | A %
B 89| 292 | 58| 19.0
M ) " 28| 289 | 70| 230| 0735 0418
21~30 & 46| 151 27| 89
31~40 %, 40 | 13.1| 44| 144
N 41~50 3% 51 167 25| 82| 7.237| 0.124
51~60 2% 29| 95| 23| 75
61 % 1k 11| 36| 9| 3.0
B /] 8| 26| 9| 3.0
ki 16| 52| 8| 26
HFRE |&5¥ (B) 49| 16.1| 50| 164| 6.232| 0.182
AERR 85| 279 | 50| 164
R ATEA b 19| 62| 11| 3.6
FPE BlBSH 120 F OS5 R EFRFEFE | 88| 289 | 61| 200 0126 | 0720
AL 48 7R, H b 89| 292 67| 22.0 : :
30,000 7T AR 29| 95| 36| 11.8
N 30,000~45,000 7. 34| 11.1| 30| 98
~2 i:
Z‘ﬁi g 45,001~60,000 7T 34| 111 22 72| 9413 0.052
60,001~75,000 7T 37| 12.1| 20| 6.6
75,001 7T LAk 43 | 14.1 20 6.6
e | BA 129 | 423 76| 24.9
;i?g}% g 46| 15.1] 50| 164 6.156| 0.046
’ H 21 07| 2| 07
lRXHTE 76| 249 | 47| 154
BAESR | 5wyt 101 331 81| 266 1194] 0289
5 BT 16| 52| 14| 46
6~10 4 21 69| 17| 5.6
ERBE | 11-15 & 29| 95| 19| 62| 2455| 0.653
16~20 & 39| 12.8] 20| 6.6
21 &k 72| 23.6| 58| 19.0
o s pn | E 39| 12.8] 25| 82
ok bk = 138 | 452 | 103 | 338 0281 0670
BAHRR T R AR -

27




5~ ERBRERAER

— &%

AALREHRCH ERTROARELEREE R ZEALERA T E > BERMERAERMH
R K ?ﬂf""“:ﬂ %%ﬁ 5 B K I SRR B AT B RR R &9 B 44 B B B b LB ATERE
A8 & R itk

(=) MAplMFEp BAam -~ BAEBRE - EFEHHNBERRAEEKRRZHGEREE 2
BHBEN SR ERBEX T8 - HFRERFTEFHARARNLBIEE » HEZABM
Ex FHMAETHBRATAESE  TABE %mﬁéﬁﬁ%@i?ﬁ HERE - RRE
P RARNBE KRBT > HEERABEZEEHBERAABES

(=) BB EAN SR LZARE L BBEES IR I EHEE 30,000~45,000 T2 F L
Ao RFERE B AlME ) 30,000 LA FZ REM A M HFEEFBMERE M E £ A6 75,001
AR E > RREEE#HEE AMES 30,000 LA T BRBEZSFELABREBEEEHERRZ R
W& AlE A 30,000 7Tk T £2 30,000~45,000 7T {2 REEE B E M B G 30,000 5T 4
30,000~45,000 7T > B Eef]iE 45.8% 0 K EE AR ERE B E HH® 30,000~75,001
U E Bt EiE 10% L REEE M B AR ERRE 6% 30,000 TIATF °

(Z) #8757 @ BNBEANHNHHEBEETHERBRZERE T 41~50 3% (10.8% ) K FEdE
BH e 61 R E (203%)> AN EREB ERBRENRE PN 41~50 % (13.8%)
821~30 8% (11.8%) 222 AME ERNT S WABEBEEEm 31~40 & (19.7%)
ZM BABESL G EREBE L E PN 41~50 3% (13.0%) # 51~60 3% (11.4%) >
FREBEENREFHN 61 RUALE (197%)> mibIEFREHEERRE > BN 41-50 R
(16.7% )~21~30 3R (15.1% )% 31~40 3R (13.1% ) REaE M E & B & F 7 31~40 R(14.4% )-

() 2R BEENBNBENEZ  TERE AL EAF T R%E S RBEEBEIRR » AWML
WERARXLBBEHXIILBEEHEMREIER AR EZERHN L 2XH B RAY
SEAM  BMBEANLBEERMAEZIRTE NG ERIRRME R RIBRE A ooy A5
BUAMEERBZERBEBENERRS  £AARARREEET @ RABMEZRY
H LA EEARERE  ARXRABRBESYEERERS %‘é’ﬁé}i A 4R 28 AL BE R

BEHEITBAEE ERMEXHHZEEEFHEH AR $E > BrdERENTI
ZREFEHMABELREREFBE S T BEXEREFETE ﬁ‘c%’dlﬁﬁ 3R G 8 WASAEAEST
"%ﬁ?ﬂéﬂi/ﬁ

= BREAR

AEE—FREABERRCEETRARERERBARZ G BANERARERT » B
REBEEXXIBEREAT BERRAETEESLY > HHURXETLARE T NORH/A R Eqm
BRERA > BERH BN AELTEETAZAARAOER > A hbBanfnEHRnALES
m%%ﬁ%$*@%%%%ﬁ“ma%’ﬁﬁn% e BB A AT RELERAELY > ER

B EPIAABEAFEXHBEFIX A REHLERBE  BERLESER B E ALK
i - ZEHRECREAKRE ETFERATBEFIEES R SRATES - DG ER IAEE
F2MBHF X TREAER IS ERERR N RRFERZBEAES > RILB AR LEE

28



HBERLEZT ERAABEZEHIZKEL -

RAFHBE—F R EAREE ERBIREE RO T E - 25 0 A K $ R LA G384
B8 ) BRI AGERI AL HH X BRI ETERSH - BESHA L TREFH B
BDEE T EAAP AN BB A FMERELY B &5 L = ARREREE
BAT M > BEREGERBA G4 SR E W B THREERER > S0 EA %
ATER DA > BB BAFRATHAHELEHOARTEENRA S A X ALBZHRET R LK
Meg % g (premiums) #1371 Z BB R AR - BB HRRAGERBR D40 ERGTE &
Wil LR 2 ) AR R AL 0 AT B AR S B R 0 S b A
ey A IRl &4k o

M~ £ Rk
£ AR5 (2009) AR LEBRESEERABEBARATHZER  RIH L2R F8AEF 1

#> F 1-14 -

BRBRE M~ T EEE RRE-RRE w82 £L4 B XF (2007)

REZHEEHH > AhHIR -

BRP-Z2H5Z WG (2012) BB LERERE L AR THBHUITAZIHAE  AHRETHEE

Fl>E9OKE1# > B2-150
EERABREE I FHBAE (2010) T EEMAKREILZHR — UL B ILTEF

W& A > EEERINLR > F 10455 34 > A 183-201 -

ErkdE - RE S AR - BARA (2010) KE A MM IAZZESY  ZEARI LR F

104 %38 > 8 163-182 -

& okFe  ATHALE ~ Mg (2008) E KBS THELERBETARFLIAE—KRET A -

A ¥ 6589 0 B 27-44 -

ERFE - EAE ~ ki (2002) £ & TR LALLM AKX B FE —TCM #1 CVM F sz thbig

MR BANEBRLRIHBEMAE  BIRHAS -

BIRRE KA (2005) AEFH A MMGBZMEAT HHEAR R BomR 2L FHPH
£ O6%FE 28 B 59-76 -

Bk~ 328E (2000) BBREBREE AR P AR N 0E T — UM E $ EREH LB > T
wmtd) > B 27T A% 38 B 365-382 ¢

HREM - HRFF(2007) ZEAERUREHEAZANDERFFTRAERAIDER o Ebi
BATREE > £ 13 4% 48 B 309-326 -

HEZ (2008) %4 n47—SPSS a9k B A » 4367 @ HH b o

BRe% L (2009) 0 EALARF 22 %3t 547 —SPSS F X AR B IR B 4 su Bl iddTr > b - AR EZAH -

HEE S MEE (2010) A BEE S RO EEHERGEEREHA R BETHZIMEL L

RIEBEET 0 F 258 F 2332
g% (2002) FFERBRLEHBASHEEEN AT —RENAMB S ZER > ZRH T2 >

¥ 2945 48 B 575-593 -
g%~ A (2010) 0 3 UM EBBERRIFE—UGHLEE AR A6 > #rH8td o &

37 4% 18 > F97-119 »

29



HMEA s Fikts (2003) 0 E BARRMBEE B URABTP FTHLSEAER AR R F
30895 34 > B 241-258 -

FREE KRS 47 H (2008) BiRLAENBIELNFAKLEAR DI — EANEEHER S

$EL, FI35FE 48 8 70-75 -

BRAMEWMEBE-RERFT(2007) 28R KRB RHF IR BIRAE R F 158> B 99-128 ¢

A BAREBIBEFHH (2007) L RBEHENERBHBEITHRERZIHAE—%

FEER A 0 FEAKLAF LR F 38 EFE 44 A 325340 -

wmEE -~ TRK (2008) %I%/T/}ﬁi%# RIF G B2 BB R  Fhatd #
35%% 18 > B 2947 -

EBES B E (2007) KERMREPHEALRBHEGOHFE > sELeRANLF % 6 £F 1
# R 1-92-

BAE R (2009) #EMRBLIAE S RIBERCE—LE R T AN ARERESLRRKE > 2
% > B 76-82

BB BREME (2008) HEERERLEILESR LI L AMESEL IHHESE > FEAKALRSE
ﬁii& %395 H 28 E 125-139 -

BRI S BRI BT (2009) BEANFR L KX METALZANEIHALEH L ERAWEEEZ
Eﬁ%ﬂ‘-‘ ERMbIELM 0 F 248 0 R 3949

& AR KA FE K R AR A E BoR T % & http://www.dpre.ncku.edu.tw/download/

Armas, 1., 2006, Earthquake Risk Perception in Bucharest, Romania, Risk Analysis, 26(5): 1223-1234.

Cutter, S. L., 1993, Living with Risk- The Geography of Technological Hazards, London: Edward
Arnold.

Fuks, M., and Chatterjee, L., 2008, Estimating the Willingness to Pay for a Flood Control Project in
Brazil Using the Contingent Valuation Method, Journal of Urban Planning and Development,
134(1): 43-52.

Goklany, I. M., 2005, A Climate Policy for the Short and Medium Term: Stabilization or Adaptation?,
Energy and environment, 16(3 and 4): 667-680.

Hung, H. C., 2009, The Attitude Towards Flood Insurance Purchase when Respondents’ Oreferences are
Uncertain: a Fuzzy Approach, Journal of Risk Research, 12(2): 239-258.

IPCC, 2007, The AR4 Synthesis Report, IPCC Fourth Assessment Report: Climate Change 2007 (AR4).

Krieger, D. J., and Hoehn, J. P., 1999, The Economic Value of Reducing Environmental Health Risks:
Contingent Valuation Estimates of the Value of Information, Journal of Environmental
Management, 56(1): 25-34.

Lazarus, R. S., 1966, Psychological Stress and the Coping Process, New York: McGraw-Hill.

Matsushima, K., Onishi, M., and Kobayashi, K., 2007, Economic Valuation of Victims' Mental Damage
in Flood Disaster, IEEE International Symposium on Intelligent Control, pp. 1848-1853.

Mileti, D. S., Fitzpatrick, C., and Farhar, C., 1992, Fostering Public Preparations for Natural Hazards:
Lessons from the Park field Earthquake Prediction, Environment, 34(3): 16-25.

Nunnally, J. C. 1967, Psychometric Theory, NY, USA: Mcgraw-Hill.

Palm, R. S., 1981, Public Response to Earthquake Hazard Information, Annals of the Association of
American Geographers, 71(3): 195-207.

e

gy
et
clnv xr*»

30



Roy, B., Akter, S., Brander, L., and Haque, E., 2008, Economic Valuation of Flood Risk Exposure and
Reduction in a Severely Flood Prone Developing Country, Environment and Development
Economics, 14(3): 397-417.

Zhai, G, and Ikeda, S., 2006, Flood Risk Acceptability and Economic Value of Evacuation, Risk
Analysis, 26(3): 683-694.

Zhai, G., Sato, T., Fukuzono, T., Ikeda, S., and Yoshida, K., 2006, Willingness to Pay for Flood Risk
Reduction and its Determinants in Japan, Journal of the American Water Resources Association,
42(4): 927-940.

LOAEE s % Yais— ~FEER (2000)0 ) 2 7RED N T AN K EBREEIR O R
RICHZOBECHT 604 > LRI EHATR/IE » 17:327-336

REET - Famis— - HEEXRQR04)  CVM A2 AVEABRRE ) A 7T 253D ) X7
TV ITLDFERICHATEIER  LRHFBNLMEHEE - 30 % 0 B XI239) »

NIAHEEAE (2009) R EY R 7 BBEFOHEIH — ) A7 HFEROMTEERAE L OB KBE £
FEF 20 AMBRERE 0 14:49-62 ¢

31



Mék— ~ stERR B F

WA R s R R AT BRI~ P AR 2 A B (1 BACE AR R AR
ZEA R BERE—FRBELTRE) A5 ASAPIMARRLT A A - ER2EALLLA
M - AR -

I #FmtrmsmBt EmdeE - RSB BHUE— KA
%R B AR
(] kM BAZ (FRHA > 100 F5HR)
] Ehkax
HEEES ¢34
(1 AR E
R
(D) BFREZFRERAFMBREENRL  BERERAE T A F/EENERS BT RHY A
KRR ERA Bt ML RBUTRE AR KT E R IR AT D] G B4R SE
RN E N RS RAEWREEREMAN K ERL  BHRRE S ) % FRE R -

Q) HBRAERATREABERLENAR MAABTNLA LOBE  EmBEFERBBEEER
Z R EARRHE o

B RBEEHNAR AR EANZENAR HEEAAR L ERBE NG ERBE 58] KBRS
BERLE  UWMBIRREELFE -

2. R REZPTIERRTFEAERL
wx cesgk Okfikzxsi Mg Y s
A leEs ey Ma
Begoegg [axy Ma

HApb 2 (22100 F &)
(1) Ishii, H., and Lee, Y. L., 2012, Ambulance Facility Location Problem with Block-wise Accident
Occurrence Probabilities, International Symposium on Locational Decisions XII, Japan.

3. BFREMRFE  BTA T HeBEE T H PEALRRZ LR BERABE (FELERE
FAIRAZER B  BERE—FHRZTHRME) (X500 F4FK)
(DHATHEZLH LA LZEZAMETEARER HAELTENBELERZ L TRMIPIES
Who o RWEHEBBETHOHEE -

(2) AR RAZBENHRRE > BERETFRIL RARIERMAEE > FH aHMLHEE
REBEETRERMAER L FFEFT LR BERE T RAZEG AR R4
ZET  ERBBAEEHEIZBEREAM -

(B RSB EZ ERZHRABEEATALAGIL2E T AL I BEETRAERTDBE LA
%o BERHNBMEABEZIEIL BE—FHNERRBERTZIBERLE - EMABZIK
HEEZEBERLWERFEXNE BT AR AT ORI BT -

32




fégk— RERABEHNLEASFSEZIARL HFEMEAE

BRI CNED 84

AGTEFSEIFHE NSC 100-2625-M-309-003 fffeat » F 2 HBYSE /K LI Fi
WIRAT SR B B SN LA S AR R > R AN R e RS 2 2
AR R RS RRR 1 538 PR B 1 1 I A » LR SR T (RS - bkt IR SR A 2 5 -

AR A A A i 3 Py Ve s B o B B RO s v i g SR L > SR ~ JBE L ~ BT ~ =
TS st > SEERTETHA - TR RS R L TR Wi S A R -
EIRSEERAER T > RS IR » DURGE A I S AR 1 8 /7 2t
JoE R E RS AR 15 S E AT i iy e REE o AR A e E - WA SR e

BIOMABH - FBULHIRITEE [ o A E AR SN HURBIE RS R
WTEHEr T i KT > BRUEERIEET - Aol
RN T HAE B BB R RIKEE % 5 -
B S FIT W4 it
[EER T/ /IR - A el s
Al - i (%) i s (f5) B EE S
(W)

B KL K EF BRI TR
1 Em RS A R ST T S A A /K - S S AT R R P {2

e [ i i RN [ DR AN
2. G ER AT A B OROK £ S B AR T B s B R S R ) ?

[ PEH B [ e i BENE [ PEH AR
3. A MR AT e A HOROK L S AR AR Ly Bl R R RS ] ?

[ PEH B [ [ HENEE WE S EN T

33




A S S BB HEB 5 D RS T PR 2

T WS | W | W | WS | RN

PESETAE (it ~ TE%ER)

- Hf Y ([t - YRR
B ~ PR )

hfENT S R I ] B R

S EOHEIET ARt

PENE—Y

FTSE I SKEE DR R

SEHTTH R

BRI e e o

5. MRS T IBEEBURF A S kAR AT M B F 1 PRI T T R 2R S 4R
Ko CdeftnEBRiE et 2 ($6EE)

e T
R ORI W) Wt (ish)

. CVERBTE (iR - SRIF) RS RSy
g | DHETE SRR RESL S M H st
PR SRR NS RN - BRI

IS B S e R
W K (R
I A

F RIS E R TR | LGB0 eSS T T
[T FRAS RS G a5 5L )
SRS SR A

6.&FERS T BRI H T TR ) LE T BURTRFI S F i i, FRENG 2
[PEHFE LAV [ i ENGiSS [ PEREAFE

7 HBFRAET TR K F b R > WP KEEFFHGRBHE AR > USSR L AE AR S
FHRRHIFE AR B S TR A B 2
[ PER A LA [ LNHEE [ PERAFE

8. a2 UK 1 SRS AR (S (AR 2

IRESEEFEARIE | FEHAEE FHfE il AE | FERAHEE

BUF B R

g

G e

eSS,

HER B

FHI A A

34




ERRUARAD e H R Btk PR TR
9. K L S FE A AR R R 2

[ PEH B [ e i BENE [ PEH AR
105 RS A EET Kb - MRS o AHER A B2 b s i 2
L& L5

11 GTAEE S UET I e i S oK B e ORbe > DARE RS ARy < U EFR G 2

NREE
o SHIAMNEEEE BN 7 (8-

SEE RO ME FRBUT il (E Bty
[ RS w] A 5058 SRR S AR
LIREER
[IA=5E/Hm - FEEi 2
[ ORba AT AR S B a PR A R AME T
[ At

> EIERINAEE - RS 14 B85

[
12 GRS e TR DR L b Bk B Ol (RS Bl B R 0/ ) e

PRl FEDIRSECR A Rl IR IS IEEE B LB AR ORI 7 U A K S st
b e e R KB A O ¢ TG T 100 E REEER R F52,559T7C 5 28 ()
DAL > BR100 8 R EIER AT 551,27970 5 ProR e kB FE Ok © TG T2 > B21008
IR RATE3,78470 5 28(E) LA | > BE100 8RB RA9551,89270 ) 7 (GRlelE—HH)

1,000 10,001
L 2000 3000 4000 5000 6000 7.000 8000 9000 10000 7
13 R R Sk B e prbar el (#38) 2

LI - REARARIR (IR psEE - K1 SEE N
BB TR E L DR IS e

LA

35



BB HOEAEE

©

©

©

©

IR 98 A ECRT su e i S 99 4 UMD LL e I\ 30T 47 A5 2B e g FELHO PR B SR 5 ST S R A TS
[RERNST 3,000 A > F3m FRETUISAT AL B A B R A e ML RN FHF S it 1 AR
A R SR A R RHEIEE /K SR © LIS ECHR AT vy e b b S S/ N B K R R
it 200 FEAYFRRIIER - TSR K S -

AT S RF SR rh IR G i M BT R SRR R S R IR T 1 i i 7k il
TR - MU LERFAMESE R = A T HL 1 85 iR AR R R 32 B
SE LA B I0 52 A T I iR ek — R SIS RB B [ A A SR I AZ s 2
TIAEGE 920 ZNEHER 150 Z00H > 185 SAHAE (B0 E B0 o JULLHE UL 28/ N A g
HE 653 KAV - 6 /NFRHAEIRE Y R IRE £ S50 42— iR - SRR 726
KRBT > RN RR IR R IR F Rk G b 1 O b /s SR PR S5
IR EEAIE I

FIR/K L SEE R St - U E e S5 A it b < WKV BA R T ~ TRk atiRg
TR WP BV TRIEE <3 3y i i o (il = NI RN Gl NP NS B S  IR (£ 22 YW AV R
HilE - AR SR SE R IEPIE S 4 -

PRSFTlAGR B E R AT e nTRE R (LA K Bl B T A VB S R il » BURRE I
ST IR S 25 T )

14.

RS = Re MRS N
st [ S R B s P BB 5 R S5 SR B T i R 2

AR RRVA DL R -

p=gii}

FehitiE H FEH TR Tl fn] | NwE | JERARE

il

PESETAE (it ~ fhEdEiR)

FHBE ] (R - Bk
U - IR

BT S RN I | B R

SFEEEHESTE

T!‘/\/E\

AT SE R SKEE B R

SRR

B M &

36




1S TR L TSR ISR » [ T IR TR T A
i R R ? ()

FifitirE H Jisk
[ B (K ~ i) [PEt (TLEEEG)
. B (GER -~ 52055 N SEE R IAE I
BOREF K [VERE TR GER ~ &ED55) IR SEE U TR

[ BT SRR R [ fETE SEFE o [ B

SR CISKE B b R RSl ~ TR A e
I S IS e R R
T e
A R

FI BRI EFEI TR | DICABURYI e TR AT 115
[ I s FRAS R O R 5L 5L D)
ARSIk

168585 " BT IR E AT T ) LE " ORI S Ikt it ) B 2
[PEHFE LIV [ i ENGiSS [ PEREAFE

17 GRS A RS e S Rk B b DURRRSEF S A r S AR 2

N
o SHIAMNEEREEIEID 7 (8D

SEFE RO ME FRBUT i (E Bt
[ RS w] A 5058 - SRR S AR
LIREER
[IA=5E/H - FEEi 2
[ ORba AT AR S B PR A R AME T
[ At

» [EIERIAEES - FEEMEE 20 %

[
18 GRS e TR DR L b Bk B e Ol (RS Bl B R 7k ) e

PRl FEDIRSECR A R IR IS IEEE B AL AR ORI 7 U IR K S st
b TG R A KB A R - UEEEH N= 1003 REHE R 52,5590 5 28 ()
DUE - 11008 S E 31T F51,27970 5 bR ABe U ok Bz Crbs © 13Ed M= > K100
IR RATE3,78470 5 28(P) LA | > BR100 8RB RA9551,89270 ) 7 (GRkelE—HH)

1,000 10,001
; 2 4 7 1
[ 2000 3000 4000 5000 6000 7000 8000 9000 10000 'y

37




19 FEE S e S ok B ORb B (S8 ) 2
[ Uil - RERIEA A v S AR S PR RS
(B TS TR E L DIREEH 2 s s
[ 1A
A B ARG - RS R IR IS TS LA BDAE - R SIA

=T |H

20. " BURABASSE X
=2
[ BEH A CEE [ %5 BENE=S [ BEHE A
PRy REZRERER

21 GE IR e 2

[ 121~305% [B1~403% [ 141~505% [ 151~6075% (610 F

22 [T 2
/) CER ClsHr () [ IRERiR% [ IgrgeRT LA
23 GnfEz ki B8 0 B2 DL £E 65k DL FARRFIIRHEEIE 2
OZ R &L A
A

O125 LU FRENFER SR

O65E A MAFERBFWZEERES A
[145,001~60,0007T,

24 iR G BE ) HIBOA 2
[130,001~45,0007C

[130,0007CLL
[160,001~75,0007C [ 175,0007C0L F

25 G H TR R R RIAN 2
WISEE) [HEf

(S
26.n MR E e 2 i
[]6~104F CJ1~154 [J16~204F [ R14ELDLE

27 G 52 2 b 2

LIS
28 SR IR 96 -~ 1014ERY - (5 mikiCEk 2
(1~27K [13~4K [15~6KX

[Jox
IS EIL AR > PR 8 - |
ERERFEMTRER  SCEAA AT ZR BRI -

[ J7RELE

R

P T bt e RlAR S -

38




k= RERARBEHNLEAFSEIZIARL LFMEAE

BRI CNED 84

AFFEBEERNE NSC 100-2625-M-309-003 fff5eitE » FHHEENKLE SRS Z
B DAGREERERRBRIZAMEY SEFEANREEE - FHAREARTEREER
B2 RBEE MR R R RET B BN ER - SR ES L b S
HoER -

AT ER A T LT T M R T IS ~ AN ~ RIS T i S SR
g ROEIERI SO IR b L RRE - W S E AR s - AR R SRR T
JE RS2 BT RE > DU 25 T ST AR AP e 1 7 2 Bl f R (B RS VR S S
AU M i RRE - ARISRBMWHRIE WAL EHNLNE L
[l [ > Al A5 EAFHURENEE SR FEE R E T2 Rl
77 BROGRIEEHSL > Ao

S SR SRR i 0%

h b
P BGAS SR E P W4 i+
[EER T/ /IR - R ZaliE M
iR < T i s (f5) B gey G 18

( )
R ALK EFRBERRERER TR
LR REAT S AT T A A /K - S e AT A A R o (] 2

[ PR [ e [ RN [ DR AN
2 G ER AT g8 A B OROK £ S B AR T B s B R S R T ?

[ PEH B [ e il RN [ PEH AR
3. AR T A AR 1 S AR Az an Bl 2 P E R R R

[ PR B [ [ BENEE WE S EN T

39




4 S R BB B S D RS T (IR 2

HH

FEH T

fn] | MR | IEEANRE

PESETRE (il ~ il

LGP

M A E T (PR
Sl ~ PRAIZEER 1 )

~ gk

BT S R I | B R

S AR

= E[Aw—‘!‘/\/\

FTSE I SECE IR R

SEHTTHE R

BRI e e o

5. MRS Y IR EEBURF A S kAR AT M B F 1 PRI T T R 2R S 4R
Ko CdeftnEREE L et 2 (FEE)

fifitirE H Jisk
[ B (K ~ i) [ PEt (TLEEEG )
AL [VERE TR GER ~ &D55) IR SEE U TR
ﬁéﬂiﬁ;ﬁ%%gﬁﬁ [ TSR SEE RO R [ fETE SEFE o [ B

[ SEFES S Eha o ahhIRe LRI FHYSR L

[ VR ER S ] (/5 54280 B A E Bt s R
[ i e e S o K DR B A B A
ERER S D)

[ MCHBERG S EE - S TREERSR AT T
[ Vs s R A (3 e At S A )
ARSIk

EA T PRI & At T

6.J&FERy T HA RIS H T TR o LE T BURTRF IS F At i, FREN 2
[ PER A LA [ LNHEE [ PERAFE

735 BURREET 77K £ SEE b FERFAG > AP SEE M BRRERTR > RS R IS B RS
TR FE ARG B ST T B B 2
[PEHFE LAV [

8.1 M A A /K - SEE IS ARV S AR 2

IENGiSS [ PEREAFE

USRS ST FEHAE M= il AHHE FEHAHE

BUF e B

AR g

G e

e RS,

HE B

FI A 5

40




EERUARAD e H R Btk PR TR
9.am IS+ SRR AR B A R ?

[ PEH B [ B il RN [ PEH AR
10 GRS S A E K b ~ SRS mH BN Bl RSl 2
= L5

11 GTAEOE  UE I e i S oK B e ORbe > DRSS g ARy < U EfR G 2

AR
o TMHAEEMERER ? ($53E)

[ ISR HE POl (E )
[ DR SEFHF T A G R0 S AR
LIREAR
ESRTREE N ETITER
[ PRba A AR S PR A mAME
[ A

> EIERINAEESE - RS 14 EfEE

=z
[

12 G R R A TUAS R il e/l b (s X s S A /K i
VNI UV E SN /NI VIS R S = €S DVY I = PN D=V ) N Bt @)Y 8
b FrACTRe R Kl A O DRI N 2 1008 IREE ST 552,43100 5 28ELL
b 100 AR S1,2150) 7 (GHEIE—RE)

1,000 10,001
LR 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 LLE
13 R BB KB (R FE e (SO 7

(M » AR (ISR - K LSRN

BB SETARAEL  CH M

[ At

41



BB HHEIAEE

© BN TSR IL bR 2 WK TESAE Ml

HPR KRG TR ST ST

fifi o H AT P/ R K+ iR R AHE AL Bl - (A IR 2 M R A

ek MEPIE R LA -

O© MR - B E R AT e AT REE MK i B - A SR > BURREN

ST TSR S 25 TR I

IR ESRAAE - FEEREERE DU T RE -

14 G B B B RS T R 2

fetEE H FEH T T

fan] | NS | IEEANRE

PR (il ~ TEEER)

FH I (A - B
L ~ B RR)

hfESL S I | B R

S EOHEET ARt

PENE—Y

FTSE I SEE IR R

SEHTTH R

BRI e e o

15 IS TS PEBO AR SRR - (RIS FERI S 1 TR A S 5458

R SRR BRI L e 7 (B

e Jik
(it G ~ et (st (i)
ek | DEIETE GRS ARSI
g | VSSRGS AL S
SR SCETERIUSIRIE S R IR - FERE I
IR Sl OIS TS ik
B SR IR AR
IR

F RIS T AT TR
[ Vs s AT s (3 e A S R )
SRS SR A

[ MCHBERE S EE - S THEERSR AT T

16585855 T ATTIRISEH LW TS 5 b T B F TS S ik it , Fants 2

[ PERTHE

LA

[ JE LNHEE [ PERAFE

42



17 s R RO A IR il S e il s /K Bl Db - DARRESE 3 AR IRy IV ARk 7
NREE
o MHAEEMERER ? ($538E)
[ ISR HE P BURF i (E )
[ kA S AT I 5 vRR G - IR R
LIREAR
ESTREE N ETIES
[ PRba A AR G PR A mAME
[ A

» [EIERIAEEE - M0 20 %

o
(R

18 GH T B 2 TCHs PRI Bt K O (BRI B I R itk il
ORba  FEEDARG SR A FIRIRES 1 B A DA A ORI 5 =X A (5 U S e
Rk 5 LR S KB A ORI N2 0 f 100 SR ARERRATF52,4310C 5 2HELA
F o FF00ERAEERRI1,21550) 2 (EHIEE—RE)

LO0O 5000 3000 4000 5000 6000 7.000 8000 9000 10,000 l&(ﬁl

VRN
19.JFEE IS B e o Sz K B s A b B e (8RR ) 2

[l fe s - IR LA Kl o A8 )RR 2

[ PEBORT TR S5 TR SO RS I

[ AW
20. " BUN B ST BB BSAR A AL I > RS R E L TR LA DRE | BRI
=
CIFEFFE LA [ % VG- [ PEEAFE

PR FPZUATREN

21 F R 2
[121~305% [(131~405%  [J41~505% [151~6053% [I615% 1A 1

43



22 [N EE LR 2
EN Ci&rp LI (%) CIREBH [ WHFEFT A

23 GRS R B R > B1258 DL N 2 Bl65 i DL AR AVRHIEIE 2
OxhEmaEHIt A
OB LI FRENFERER _ A
Q65 EFRANFIERES A

24 G EITEE BE R H IOA 2
[130,0007CLL [130,001~45,0007%; [145,001~60,0007%;
[160,001~75,00075 175,001 02

25 G H B R SRR 2
HIEES (& [ At

26. G R R 2 i
27 GRS = 2
RSN [16~104F  [J11~154F [16~204F [ RU4ELIE

28 ZHERI R FEB96 FE~1014E1Y » 52 fEkAC08% 2
ok (1~22% [3~42% [15~62% [ TREA L

0

AHBE L 2EFIR - RS ERE) - 35 !

B 1 ESE RS > R FLAD BT B L - G AT DL 2R ARG 2K -

44




Pékve ~ B S8 E 5 H

e

P —

AFPH - PEE=&K

£435 (BHMmEBA)
PEH (HARR)

i &K 5B & KR E P 25 75 A3 B B
, T TP Y
B W‘Fﬁﬁ:‘lik}'\ ey
(&) #®”
) MM EBA
RIS « £ %% - 8 i FEImEBA R
(F) R -mllmETB@BK
Brhl =B K - B
. R ~ RAR .
e T~ BRI BB A
(RE
RN~ KZH -~ RPI4ET B fal ) i@ K
)%/\li]- > )%*%'lé]- %Fﬁﬁﬁﬁ]%i@k

AR GER)

=RMEETUE

45




B P | wKR A B BB A B B

gk~ R =47 - KI8T B fe] /R 2 3B K

P —% o KFH - KA 188 |

¥ TR S

%

BRI 8 HB o B A -
. Gy
% ik ;
L&

iR EBR - KRR

L # R EE - AR RBT - ML
#

WHALE ~ HERR R - 8%

MEBK

Mok =B~ KEAT PN~ BN

18 & B

WHARE ~ HEKRR R~ B7

MEBA

Hal

R R (ER)
SRR
»  BRIRSESERAEE

46




B b & HKR Bl 3 i B B
, o [a] TR i@ K~ ML K
HALT ~ AL~ AL Ry | A %E
o . E-wmlhREBAR-RE
A LA~ BARI i
| KR
XEH o~ XBH - XFEH B LA  WERE e Es
XZH ~ TR~ U8 ~ N\fEEk R~ Bl EB K
o HET
Bli@ | e g MR E - BB B A
AR HPRE -~ BB K
ST E GERY)
B hi& }65}%&5 A jii"‘&% N ‘:P;ﬂi‘?ﬁ Faﬁﬁj’%:@j{ R 002505 1

BRI S ROHE

47




B A7k %6, [F # KR B S S A
BERT ~ BEE - 2T BE el v Z i@ K
MAH IR~ EER WERIE R R BB A

B R
B R

Y nkis 2 &

MBI BRI BB A

Rig# ~ REHK 2045~ BYH -~ L

J4= B%Fﬁﬁ%’%ﬁj_\

7

BEAR BEROHBZAIK - BhR BB ITBK

RoA B 248 FLE8 ~ KA ~ HRAR R WP B i A iﬁiiﬁ
B~ AR & Wz gﬁ%;ﬁ% 2

\

00408 16 24 3
P

48




Bl K $ KRB R A3 A B 8
oL~ g W FARTE B R B A
HoP g~ % W PARTE R R @A

B R

5 At 487

B8 Mk~ k%

MBI B2 W BB A

KEK S HER

Bl R EiB K

Eil

+

FEFTEEER)
AR
FEnE

2

49




B K %5 w KR P A5 BB
48 # gk 80 A K M BARTE
o BT R M SR AR~ P ELER — B M ARTE
1 E 4 4
BRBREZERTRAERE ~ 2K~ ZF
= Fa 85 'E"‘l%

BB 2B SRR
b B HBTE HHRE Bl mEB K
HEEH T (ZEL B2 H) BHMAmEax

W | ,
,—\-.lu <, FE * —E‘"@Jk

VEE 2B B¢ [u] /o = 38
P 5 47T K B fu] i) 18 K

b 211 B A E - =K% 84 3Er
3o~ eI 2 B

HPRE BRI E/K

22 Fu 3830 P Fu R WHARE Bl 2B K
23288 02 B HAe

B A 158 & 117 38 WHARE Bl 2B K
TR (Bl o) HPARTE sl R /K
ZRER —H(fE R oihdb s kO ) | WEARE s mEiB A

EEZ]
x EEMS T owE Bty

S e i~ A
Formias




B A K $0 E & KR R B4 A B B
AT 467 &~ FH 47 383 & 4
zfi C R R AR .
FRE ~ RER D B F] ol B 1B K
b H47 161 % Bl R E B K
FoLE s REST 3798 REER B ] 2B K
L 2 B E R HENE
¥ | R BT 495~503 3% WHIRE - R EBK
PR s aas g Lt
BEMA 143 A2 11455557 F% | 3FQE - iR 2B K
BER 62 A0 e
BuHi l & 3K PR4 - dLE | Hib

B 47 143 4 21 3%

WHARE ~ R BB KR

i B 1 6 4 K
L = B 482 4 3~111 3% ~ g%y | EEME

[EE2]
e PR Sk B
1 RALER 2% B B (E )
S TE RS

51




B 7K $6, [ KR Rl &M AL B B

BEH - WHARE
KB~ BES ST A 10 F WHARE ~ Hib
KA B8 WHARTE
i@ ig (Fr4hEs 0 EKFBIEK) B f R @K
B (B8~ ks B fo /R @ K
RMBTE B BT - ATAREE Bl R Z @ K
PRI — B ~ =&~ AP —& B fa] /R Z i@ K
F 8% 28 ~ 30 9% H A
PO 2 HZE 120 3% B fa] /R = i@ K
P E & 428 # 30 #F Befal R Z i@ K

e | FEAR 1 K& 135 4% Bl R Z i@ K

AKAvE | MRARHK 106 58 KFoBs — B~ KB | BrfM B KR
RH¥#r 73 % 15 3% B fol R @K
172 246 3R M E B ] R Z i@ K
B P #% 118 S5 e R R BB A
1% P24 236 & 14 3% Bl E i@ K
AR 10 A B il /R Z 3@ K
Gedgs 104 ~ 114 ~ 154 H% B ] T 2B K
KEH B il /R Z i@ K s
FEA% 2 B 148 & ~ 130k Bl R Z i@ K ey
R ALK B fl R @K
HE& 49 H o WHARE

52




B K g E IR BiEoR G
BA R BB AR X O A G| A
w9 % SR M A 3R T # e PARE ~ B Rl R E @K
EAERE S PLBISR BEf R EB K
k287 311 % Bl Z @K
BBRREST P AT B PR R EBR
S Pa
B i$z1&204‘5’5’%‘&%%‘%%%‘ P B A
s 278 ko A — R E KM BRmEBA

FERWIE o~ e ffn

e PARIE ~ B Rl R E @K

FMAE TR AT W BARTE
BAT8% 2 B 131 i B ] F E @ A

] 7]
+ AR SRy

LR EEEER)

FrLHE

&
1.6 24
=i
5 =

53




HABARETHRARRE

A#R: 101 8 A 25 H

3 E 5% | NSC 100-2625-M-309-003

HELH | R ERNBEHN LA BT A — b &S R RBRAH)

BBAR | oo igﬁﬁ ERASLMERAMEE A
4% o “ #oa

y 10147 B19 B % & R W
_— myi7§%E3 . BAGER

(P)% 12 B BAwsk RARHAN &

TS
TR (3% 3x)International Symposium on Locational Decisions (ISOLDE XII)

(PxX) PR FRBARRYHEEZEEM

< A
BAX (3% x) Ambulance Facility Location with Block-wise Accident Occurrence

#2 8

Probabilities

-—N

Jo @5 485

1719 & B #REH AM 0340 R ER B A& R > Q7 FIE - MEHREME
FEHBEE 0 bl AL - EX %8 Session 3 » HUB location » 3+ 3 Bk ° 2
% B £ 4 18 sessions & & o

AEHRAEMRE S X 18 fE3FR (sessions) * AR B — G > RELHEE G A
BYARE —GHETHT  TUEATARREERL AN — SRR E  £F
MRS LIBRREEXER L BAREDT » BIEFENTHORE -

2.7/20 > sessions 5~8 %% & » 8U4F 5] 8935 R & Railway Facility Location > £ #f LA f£ 3% A& 4%
EREERE  MARROLERFAEET  IAREERoWH > BILBEAERARES -
sbsh ARE-BAMSRER A AN RAEIL  BHERERGRET R > HREK
BALASGEBORALERZWY £ T/ > K% X i % Simulated Annealing
Algorithm(SAA) » & &R BT > § XA R ARA > FREZER

3.7121 » L 7k sessions 10 w93k %1% > P RBLATE R4 - B 7428, TOYOTA
Commemorative Museum of Industry and Technology °

47122 » ZHFE— B > GIEALHF ~ FARFEAIER -

5.7/23 » KK ¥ X 2 HE4E sessions 11 » Emergency Facility Location » JE#& & 5 #0584 #%
ET AMMCERENBRERM - AFTRAAM ERHRR B ARRKRE S FHEHIR (8
AR BRERASE) RIS HE > XEBABIAREM > TAF R

1



BEMNBMANERZE (RERE) HE > BRIFERFHFAEMET RREGEEEK
BENEREGAM - FIGEFRFHER > BAILEAARBRH X AAHR/RRATHRS

%] International Journal of Innovative Computing, Information and Contro] -

6.7/24 > sessions 15~18 X & A& 404 B L T 32k M8 7E4L A - 8% _F %47 ISOLDE Dinner
TRAEE 6 Ryt E o

— -~ e 45

Z N

8>

% 1 B ISOLDE #* 1978 F3 o & KB » 32458 24 F 5 P32 F 8- MW—R > K F
BAR 125 AR EAZTE LM SR ZH RO FEMERAR > B
o SRR HHIRRE  MBRAEF LA e RGRNA A ATRHER S o AR
RE G HHIROBREAE YU B ERERRAZE  KRBEELE LR F
B > Bl3p R ey HAbm X588 E R R R B E 0 455 % Dr. Inakawa #R31 A Bl 3ke
BLE R BGBIERA A EME RS AR T ARENE T §TT
DA e R ER - ARAKEHIFE ST ARG -

B RRATERSAN AL ERA TR TR T EREHE G ARG IBE IR
MARETEHT SR ARE —BALBHXULEHY R LH T €3 XA R AR B3k )ik eE
RBEA > A F LM AR EERARIG RN > FX R A BHILZ £ -

RS 1k ¢21 2O

1. ISOLDE XII @34 F M &% (£ 128 5) >
2. REATHRLFEETANREEFHM

3. EURO INFORMS ROMA MMXIII 2013 # 26 B £ RN €383+ -



g~ AR e A X

Ambulance Facility Location Problem with Block-wise Accident
Occurrence Probabilities

Hiroaki Ishii (Kwansei Gakuin University, Japan),
Yung Lung Lee (Chang Jung Christian University, Taiwan)

Abstract
We extend our previous model of emergency facility in Matutomi & Ishii (1998) towards
block-wise different accident occurrence probabilities. In this paper an ambulance service
facility problem is considered in an urban area with a polygonal shape. This study aims to
locate the facility where demand points are distributed with block wise uniform probabilities.
If an accident (demand) occurs, the ambulance servers rush to the scene of accident (demand
point) and bring the injured persons to the nearest hospital as soon as possible. Since usually
there exists no site maximizing both objectives at a time, we seek some non-dominated sites
after the definition of non-domination. For the above problem, using Voronoi diagram of
hospitals and extending some results of our previous paper (Matutomi and Ishii 1988), we

propose an efficient solution algorithm to find some no-dominated solutions.

1. Introduction

Models so far considered as facility location problems assume either Euclid distance or
Rectilinear distance. But it is not enough to cover all actual cases, especially urban area case
and so we adopt A-distance introduced by Widmayer et al. [7] which is a generalization of
Rectilinear distance, that is, the distance determined by the given multiple directions
(Rectilinear distance is determined by vertical and horizontal directions). Further we
introduce preference function of the facility site ([4]). This implies that we must take
construction cost, safety etc into consideration for determination of the site of the facility, that
is, not only customer side but also the local government side responsible for the construction
of the facility should be considered in an actual problem. Especially for site of an ambulance
facility, safety and security are very important. Our model is an extension of the emergency
facility model considered in [3]. Of course there exist many related works about emergency
facility (please see [1] and [6] for a excellent summary) since Elzinga and Hearn [2] have
considered mini-max model under rectilinear distance and given a geometric solution
procedure. Section 2 formulates our model and derives useful properties. Based on the results
in Section 2, Section 3 proposes a solution procedure for obtaining some non-dominated

facility sites after definition of non-dominated site. Section 4 summarizes this paper and

3



discusses further research problems.

2. Problem formulation
(DIf an accident (demand) occurs, the ambulance servers rush to the scene of accident
(demand point) and bring the injured persons to the nearest hospital as soon as possible.
We consider a polygonal area X where an ambulance service station should be located,
demand occurs and there exist m hospitals.

H.H,,.H,

(2)We assume demand points are distributed with block wise uniform probability. That is,

pr, PE A
pr, PE A,
PR(p) =

pr, PEA,
0 peX-A-4A—---A

q

(3)5(Q) denotes the nearest hospital to the point Q€ X

Weighted A distance of the route from the station to the hospital via the accident point
WR(p,Q)(=wd(p,Q)+w,d 4 (Q.5(Q))
max{perR(p,Q) Qe Aj, j=L2,...,q}

weights, corresponding the importance (emergency) of A distance from the station to the

is minimized where w,,w, are positive
demand point and that from the demand point to its nearest hospital and . w, 2w,

(4)We also consider the following preference function #,(X) of the station site about

construction with block-wise constant membership function and it should be maximized.

I, XER,
: t,>t,>--->t >0
(x)=

Hr . XeER

r r

0 xe X—R —-R,——R

r

RCX,ROR =¢(i#)),ij=1..r

(5)Since usually there exists no site optimizing both objectives at a time, we seek some
non-dominated sites after the definition of non-domination.

4



P,, :Minimze Max PR(Q)WR(p,Q)
Qe X

Maximize up(p)
subjectto pe X

The satisfaction degree about A-distance instead of A-distance directly with respect to Q for

fixed p, i.e., the following membership functions on A-distance

| (d,(p.O)<d))
d ,0)—=d
14(d,(p.Q) = 1—% (d <d,(p.Q)< )
1— %
0 (d,(p.0)2 )
I (d,(0.5(0) < dy)
d ,S —-d
11,(d,(0.5(0)) = 1—% (dy £d,(0.5(0) S &)
2= Uy
0 Ay (p.Q)2 &)
1 1
Wl = W2 =
e —d, e,—d,

3. Solution procedure

Firstly A-distance is defined as the following

A:{al,az,"',aa}
<o <a,<--<a, <180

Further A line, a half line and a line segment are called A-directional (or A-oriented) if their

directions are ones of o,i=12,..,a

Then A distance d, between two points p.p°eR* s

d,(p', p*) if direction p'p’
is A oriented

dA(pl’pz):

min {d,(p',p)+d,(p’,p*)}

PeR?

Otherwise

Where d,(p',p’) is the Euclidean distance between p', p°
Please refer Fig.1.



Fig.1 A distance definition

According to the result in [3], when

¢; < an angle of the line connecting demand point i with the facility site (x,y)< &,

di :M1 |m2(P,~—X)—((],~_y)|+M2 |m1(P,~_x)—(qi_y)|

m, = max(tan,,tan,,,), m, = min(tan &, tan ),

M, = \/1+m12 M. — \/1+m22

= .M,
m,—m, m—m,

Of course when the line connecting demand point i with the facility site (x,y) is A-oriented,

d, =\[(p, =) +(q,—y)

(Euclidean distance between demand point i and the facility).

Please refer the Fig.2.



Fig.2. A-circle illustration

Secondly Voronoi diagram is defined as the following:

For a set of v points  V ={V,V,,---,V,}

Voronoi polygon V,(V;) onpoint V, withrespectto y with A-distance on X is defined as

followig:
Va0 = N{pld,(p.V) Sdy(p.V;). pe X}
J#i
Voronoi diagram VD,(H) with respect to the set of hospital points

H ={H,,H,,--,H,} and A-distance on the area X.
O(m log m) computational time
Please refer Fig.3.



Q ; W) H 1 H 2 H 5 + Hospital
AN

Fig.3 Voronoi diagram illustration

Theorem 1. For the line segment DE with endpoints D,E and points B,C not on DE,
suppose BD and BE are A-oriented adjacent orientations Then the weighted sum of

A-distance among paths between B and C via point 7 on the line segment DE,
wid 4 (B, T)+w,d,(T,C) is maximized when T=D or E.

Theorem 2. For the line segment DE with endpoints D,E and points B,C not on DE,
wid ,(B,T)+w,d ,(T,C), T € DE is maximized when 7=D or E.

Theorem 3. For fixed p, candidates of maximizer of PR(Q)WR(p,Q) are

(a)Vertices of boundary of X,

(b) The intersection points of Voronoi edges and boundary of X,
(c) The intersection points of Voronoi edges and

(d) The intersection points of boundary of X and

(e) Vertices of A, Ay, A,

3. Solution procedure

Let these pointsbe 0,0, 0y and  k, =—2d(Q,,5(Q,)), j=1,2,...N
w

Then candidate of maximizer of  PR(Q)WR( p,Qi
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is equivalent to that of PR(Q){ d,(p.Q)) +k;}, j=12,..N

Non-dominated site is defined max[PR(Q,){ d,(p'.Q;) +k;},j=12,..,N]<
For the sites maX[PR(Q]){ dA(pZ’Qj) +k]}’ J = 17 27---7N]
s M (P2 1 (p?)

and at least one inequality holds without equality, then we call

p' dominates  p’

p is called non-dominated site if there exists no site dominating p.

Subproblem Piv J=12r
Py :Minimize max{PR(Q,)(d, (p,Q,)+ k)i =1,... N}
p=(x,y)ER;
Minimize z
& B subjecttod,(p.0)+k <z, i=12..N

PER;

From Q,,0,,---,0, , draw A lines directing angles &,,&,, .,
and divide each ~ R; into Rj (=12,...n; . If R is a polygonal,

R;,0=12,...,n; is polygonal also.

Auxiliary problem P/, (=12,...n, of subproblem P}

Minimize z
&P/ subjecttod,(p.Q)+k Sz,i=12,.,N
PE Rf

da(p. Q) =M Imy(p; —x)=(q; = ) 1+ M, I m(p; —x)—(q; = )|

&, < an angle of the line p_Q- connecting Q. =(p;,q;) with the site p=(x,y) <&,

m, =max(tan ¢, ,tan ¢, ,,), m, = min(tan , ,tan ¢, ., ),

\_{1+m2 1£1+m;2
ds(p.Q)) = M M &80 =(g}= y I Ms =B -(g; =)

m, —m, m, g-m,
dy(p, Q) +k <z=

M \my(p;=x)=(q; =)+ M, |m(p;—x)—(q; —y) | +k; £ 2z



Ml(mz(]?i _-x)_(qi _)’))+M2(m1(17i —x)—(ql- _Y))+k,' £z
=M\ (my(p; —=x) = (q; = y)+ M (m (p; —=x)—(g; = y) +k; S z

VM (my(p; =)= (6 = Y)) = My (my(pr =) (g — V) + ki € 2
=M (my(p; —x)=(q; = y) =M, (my(p; —x)—(q; = y) +k; £z
l _
P/, (=12,..n,

Three variables (x,y,z), linear programming

EPR' [l max{PR(Q,)(d,(p',Q)+k)1i=12,.,N},
E :1727---7nj7j:1,2,...,r
pil=12,..n,

Optimal solution of P!, /=1,2,....n,

EPR,[) min{EPR; 1(=1,2,...n,} =

. . . I = Pl j=12,..,r
Determine an optimal solution Pir j=L2.r of M> JT LS
An optimal solution pl, j=1,2,..,r has corresponding vector with two component

( EPR ot ). Based on the vector, we check the non-domination and find some

non-dominated sites.

4. Conclusion

Our solution procedure is straightforward and so more refinement is possible. Especially,
geometric approach may be useful since our model is the extension of the rectilinear facility
location model in H. Ishii et al. [8]. In a real case of urban area, barriers may exist. At that
time, calculation of A-distance becomes complicated. Further, from the view points of urban
planning, we should also combine facility location problems with human factors using

Multi-Agent and how to solve from multi-factors.
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