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Abstract

This research is aimed at 1) investigating the green space management of Bangkok, 2) examining
the using green space behavior of Bangkokians, 3) studying factors affecting willingness to pay for the green
space management in Bangkok, and 4) estimating the use value of green space in Bangkok. The data were
collected from 676 households residing in Bangkok during January to June 2009. The hypothetical market
approach with double-bounded question and Cameron’s regression analysis model are applied to investigate

the willingness to pay for the green space management in Bangkok.

Most respondents who reside in Bangkok are single female with the average age between 25-34
years old, and hold bachelor’s degree or equivalent. They are private company employees with salary less
than 10,000 baht per month. They have three household members on average with income ranged from
10,000 to 29,999 baht per month. Most of respondents have never participated in any kinds of environmental
activities or organizations. The results reflect the respondents’ opinions that Bangkok has relatively severe
environmental problems, and they are beneficiary from green space services at a moderate level. They
perceive information regarding to green space services at a high level. Public park is the most favourite
green space used by the respondents and their families during weekend. The results also indicate that not
only public parks but also the roadside parks and green spaces in shopping complex are used by the public.
The result also shows the problem of green space deficiency. The analysis of the willingness to pay proves
that most of respondents agree with the establishment of the green space management fund and will to pay
750.48 baht per household per year in the form of donation. The reason due to their belief is that the green
space could improve air quality, and they want the Bangkok Metropolitan Administrator to use the money
for developing and providing more green space. The total value of green space in Bangkok in 2009, as
estimated from the study, is approximately 1.69 billion baht. At a significantly statistic level of 0.10 the
factors affecting respondents’ willingness to pay for the green space development in Bangkok are starting

bid, gender, income, and age.

According to the research findings, the policymakers should provide and effectively manage the
green space budget, increase green space areas, and apply economic mechanisms to persuade people,

organizations, or agencies to increase green space on their own properties.
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dmsungeR MaAsIgMaas Minnesemslsslun M nenssssuma
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uazdunadon Tagdmsauuamamsal HUsziinum w3e CVM Ao N 1aeng@anssuds Inn
(Theory of Consumer Behavior) Buaasnanganssudus Ina melddeauuanndus Inauaazyanall
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A 4 Y Ao 1 1 o @ &
anuwelanseossallss Tevigagameldsnlszananiegessiing seansananalugdannis

9

Yo A
Tadatl
Max U(X,Z;S) (2.5.1)
st. PX = 1 (2.5.2)
Y, J o 4 a
Tas U dAo ilsdduessoilse Temivesduiing
X A9 NAResauAIUTMIenYU (Private Goods and Services)
Z A9 NAMOIAUAIS MIFUAADN (Environmental Goods and Sevice)
P A9 NAMBIIBINIMAUMUSMIONTFU
A 4 @ a @ Y a 1 = 3 9
S D NANDILAAINAUANHULIMIUATHINI-AINNVOIRUT 1na 151 01y ANy Wuau

I as 5wld

MNAUNIT (2.5.1) 1A (2.5.2) §4na1d 1e1937 Langragian awnsamiiledFugilasa

De

5554A1 (Ordinary Demand Function %30 Marshallian Demand) I&aaii

X = x(PzLS) Jag i = 1,2,3,..n fAeruadumusmsg (2.5.3)

1

deounumauns 2.5.3) luaums 2.5.1) a2 lailanvuessailseTeriniedoy (Indirect

Utility Function) fN@UNT (2.6)

VP, Z,1;9)= Ux(P,Z]1),7Z;S] (2.6)

Y Y
Y

lof o 4 ] a a a
Taenilsnduosinilse Teminmedoniivuegiusamaud(p) 1o 140 uazdudwnadon (2)

Y o Y 1y 1 7 4 & = o A = '
Mivualiled1atay 1 ¥1eYIAWS Z 1A Tagniladedus A (Mu1enIuN

v o e ¢ o o {
z'>7") aninilinguessoise Tewl a szauneu (U) uazras (U,) mnmalasunaseaiuiso

uarad lasaaus (2.7)
U, = V@EzZ.L9>[U, = V@2, 158)] 2.7)

c?/‘ dyl . £ o @ A L4
141if1 Compensating Surplus (CS) Faiaszaumsnlasuulasvesessailse Tewinnms
{ a o A Y J v
nlasumlasvesdanadendsiinaiudrludedu (Frde 2.1.3) aunsouaasldlugilvesiladdu

¢ Y A
0550152 Toxiin1eoou Ao

[V(P,Z',1-WTP;S)] = [U, = V(,Z’.1;9)] (2.8)
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1 . A A o N T A
f11 Compensating Surplus ¥150 11 WTP Gl,u/ﬁllﬂ’l'i (2.8) ﬂ’f]ﬂ]u’gu&\iucﬂlﬂaﬂuuﬂa\‘]lu@\iﬂ']ﬂ

dofn‘lyﬂia

v ' v v v Y v
manlasuulasdanadonni 1iaus Inadszduanunelanulasulyl dalunsaisimsnldeunlag

U
9

A Y (] AR A 1 0 o c?/‘ 1 = o A A ~ X 9 a
funadoneguanunmafiu e z' >z duiua ¢ Jafluswinduiuniigaddusina
3 [ 4 ] o { 4 A 1 -4 % o
@uloate (Wp) i 1asuilse Teminnmanlasunlavitosnndanadounaau ) a1

1 v Y v
15 Ina liugas lnduienssumeusuneuiinmsnlasumas %) auiumsianmsalasuulas

Do e

! . 9 = < ' A ~
2891 Compensating Surplus (CS) mmmﬁzmuaqmmmu%mm‘wamsvﬂaauuﬂm

Y A o Y an < = ~ Yy o 1
ANNUINADY FINTTET1TIINWIT CVM L‘]Juﬂ”l'iﬂﬂ‘]sl”l‘i/leJ”lfJ”liJiﬁIﬂ@]@mmﬂﬂﬂ”lﬂﬂﬂan@@ﬂlﬂ

a o J [ A d v A A
Hanemann (1984) lalduunfadanandreduiayaminiludiiuvesdanadon uaz1a

a A a 1 @ a [ 9 [ L] A A 9 Y
ﬂ‘ﬁUWEJLWEJLWJ’JWH@ﬂﬁ]”lﬂﬂﬁ]i]ﬂ‘i/]ﬁlﬂi‘]&lj@ﬂmmz JAULLAT 'ﬂﬁ]i]EJ‘]_INBEJNVIQﬂmBﬂLGIJﬁJﬂu“WQﬂ‘D’u

4 1 a 9 Aa & A v I d' A a dgl []
i’]iiﬂﬂi%Iflﬂfulluﬁ”liJ”I’iﬂ@ﬁ‘]_l”IEJ]lﬂ‘VlNlﬂi‘]slﬂﬁJ@ Fenodudualuaaianaounnavu 1y

v ]

AUANYULUNOINVBINTNEINTFTTUMALazAwadoun liensoosuield msndeunilas

a a { ] Aa 4 { A [ < {

TusaiiowvoduiInan luawisoefuield anuaaamdouiinavinmsianazmsmudoyadn
' ¢ = o oA oA ¢ v o 7 ¢

Tiauysal soulideilateunsedanegmilomsaiamsal avivilsnduessolss Temives

Y a 2K A 1 g J v 1 I . [ ar A
@uﬂmmamuﬂuﬂqﬂ%mm‘uqm (Random Utility Function) A&4N13 (2.9.2) TagauuaNuNS

~ a = o a 2 Y a 0 a d?’ <3| 1
L’IJﬁEluLLﬂﬁQﬂl@QﬂiNWﬂ!ﬁﬁ@ﬂmﬂWWﬂiWEﬂﬂﬁ‘ﬁ3311“111@]1!@15ﬁ\ill’)ﬂﬁ@ﬂ%1ﬂlﬂh Z' Nl z

=

viuald 0 nay 1 AereszeznalneuazaIn1slasuuilas ud1dy)  Faaaanis

{ o d v 4 a @
nasumlasvesszanilaiduessnilsz Temivesdusina (AU) Asaums (2.10)

U = V(P,Z,1S) (2.9.1)
UP,Z,1;S) = V(P,Z LS+ & (2.9.2)
AU = UP,z.18-UP 2z L;8) (2.10.1)
AU = [IVP,Z,L;8)+ &]1-[V(P,Z" 1;9) + &] (2.10.2)

1 [~ 1 4 { @ ' . 1 { g
M g, uaz g Wumanuaaramnaouiiudiuilsgu (Random Variable) aundeilu

4 =\ 1 3 a A Y a <3 a o & A Y
quéd wazimsuanuasediuiludasy Wekyd laadulaaaz@uimiunin (WTP) titelvogly

[ r{z:' 9 1
seavessolse Towlisuay uaaan

V(P,Z',1-WTP; S)+&, > V(P,Z', 1;S) + &, (2.10.3)
V(P,Z',1-WTP;S)-V(P, Z, I, S) > &, — & (2.10.4)

AV() =2 ¢ (2.10.5)
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Tagh e=¢,—¢, nquantadludualsguauiu uazliammsodaa 1dluiladdu

4 I o o |
p35nlse Teminedon wazdl F, (A V() uilssFumsuanussazay (c.d.n waz A V() Huanu
1 [ d’ a dg’ d‘ (% a Q' k)
UANANVOITIAANININATUNNMILAsuLlasamMnueINSNeNIsITUALAZ AUIAADY

ad a 1 @ 4 1 ]
%1ﬂ‘{l}@ﬁ1l1l@lﬁ’NF:!I‘UiIﬂﬂll@lﬁ$ﬂuﬂi1ﬂﬁ$ﬂ‘ﬂﬂﬁiﬂﬂi$IEJ“I)”L!GUﬂiﬁut@ﬂ@ﬂNlluu@uiuﬂWﬁ
A [~ ~ 1 [~ A o A A [ 09/’ oA 9
wenaauIuaulanz e (Yes) uaz"lmmﬂwmﬂ (No) MUNUIUNUNITUD ﬂﬂuuﬂ1ﬂ19ﬂ1ﬂﬂ13

apuueIdys Inndedeindludunlsguui Taefiaunieziugail

P = Pr {é’uﬁﬂmﬁuhﬁ%ﬁw} = Pr {Yes}
= Pr{V(P,Z',1-WTP,S)+ &, > V(P,Z",L;S) + &, }
= Pr{V(P,Z,1-WTP,S)-V(P,Z’, I;S) > ¢
= Pr{ie < AV()}

= F {AV()} @1L1)

Az P, = pr {fuilaalidulatiezsie; = Pr {No}
= 1P, (2.11.2)

1 3 AY A ) A Y oA =
mmm%ztﬂu‘nEjmTﬂﬂ&lamUﬂ1liuﬂuwlﬁu@1uﬁuﬂ1i 2.11.3) uag (2.11.4) auNTveu

“lu;s,ﬂmmu'mzndJummmmm@u%ﬁ%ﬁwﬁqﬁ
Pr{Yes} = Pr{Say Yesto WTP (Z'—2Z")}
= Pr{AV() > ¢}
= F.(AV()

— 1 fG(B) (2113)
uae

Pr{No} Pr{Say No to WTP (Z' - Z")}

= Pr{l —Pr(Yes)}
= 1-F (AV()
= G(B) (2.11.4)

o A J Y 1 oy Jo 4 9y a < Jd o 1 A v A @
ANNNATINILAIIN 1’\'\‘1ﬂ“lﬂ!f]iiﬂﬂ3$Iﬂ‘ﬁuﬂlﬂﬂﬁjﬂiiﬂﬂlﬂuﬁﬂﬂ“lfulL'U‘UEIN IUBDNVTINUINN

uilsuadn luaiuisaesuie 1dluneadd nsaUeINoUADNITIADNTLHINIADININADNUDI
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4

Y Aa U d v ] I o 1 A a 1
Z!’Uiiﬂﬂfﬂll13ﬂLlﬁﬂﬂiuzﬂwqﬂGIfUﬂ'J'lllu'mglﬂu 10Y Hanemann(1984) &aNa1NUNUIANIIN

) 1 < a a .. . .. . a 4
WQﬂ%uﬂ31uu1ﬂzlﬂuﬁmiuﬁ]ﬂumuﬁuuia%ﬁ@m (LOngth Cumulative Distribution) Gluﬂ’l'i')!ﬂﬁ’lgﬁ

)]

YoyavylFuuudianeladn (Logit Model) udadrilenFunnuinziuiimswanuasvilnd
(Normal Distribution) Tun1s3msizrazlduunsiaealnsiia (Probit  Model) naz lunsdifii
nadenuandasaniuden 1y lunsdivesnisiamindrnaulasievesnmisiiguain
NENINIFITNIALA AuadeN I usEEA19 fu Aawisalduuusiasslaianie Tnsia

(Multivariate Logit Model %39 Multivariate Probit Model) GLuﬂ”lit’ij”lxﬁﬂlg{

~ agq Y I Y T oA ] I
91011357 Hanemann (1984) aunaln ¢ whudulsguiiinmsmanuasanuiiaziiuasan
a a d! 1 1 Y a 4 ] [ qg./’
puulavdaan Fed1eaensdszurananleTUsunIuADNNUADT IUFIINAITTY 1980 Aa1U

gnsosuanms (2.11.3) 1dluudsaums (2.12)

Pr{Yes} = F, (AV()) = (1+e 2y

Tasdmiuald  F(AV()) 1-G(B) (2.12)

]
=1

Wel¥atszummanuinsiugegaiduly1dd1633 Maximum  Likelihood

Estimation (MLE) 3 ldadaaums (2.13.1)

L

[TIF, (AveN - F (AVEON™ =12, .0

i=1

L

ﬁ[ 1-G6B)" [6B)]™ i=1.2,...n (2.13.1)

i=1

n

{ ' 1 3| 1 < { ' a !
Tagh AowagmizrInaiziuvesmanuduloneziievesdusiInnaui 1

i=1

= A . g A [ A (Y A 9 a A, g A ' =

deaud nuaz Riluai laeilosziminy 1 ledus Inaaui i wulafvzireawiiaue uaz
1w 4 Aa { . [ { U 3 . . .

iy 0 edus Taaaud i TuduleNezie nazamnsodewiu Log-Likelihood Function (In L)

E4
v A

A o 1 ] <3| 9 an Y
LW@uanJ3$N1mﬂ1ﬂ31uu1ﬂ$lﬂuqqq@ A3879 MLE ulﬂﬂ\iu

L = Zn:{RiFg(AV('))Jr(lfRi)[lfFg(AV('))]} i=12,...n

i=1

InL = Zn:{ Ri In[1-G(B)]+(1-Ri) InGB)} ,i=12,..,n (2.13.2)
i=1
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1 F4
WesmuailadFuessolsz Tonilasdeusdradioie v= a+4X,  Tasvusudiuls

)}

a 1 <3| 1w a Y a
daszA1e q voudus Inaudazynna (X, = {LAS,) uaz £ dlumdulsz@nivesdulsddsy

9
Y

auiu Av=a+f (B)+ ¢ wiot1oglugl Log-Linear 11U AV=a+ 8 In(B)+¢ laoh a

)Y

A A o A A A o Y 9y 1 % a A [
ADANIANN B ﬂ@%WH’JuNH‘WU@NﬁaZ@@ﬂulfﬂLW@ﬁﬂ‘]el'lﬁﬂTWLlﬂﬂﬁﬂﬂﬁlﬁﬂgiuigﬂﬂlﬂu ag € A
A £ J o 1 ] I~ 9 an Y *
mmﬂmﬂma@umtﬂumuﬂiqu Iﬂ‘ilﬂ'liﬂﬁ%iJ'lﬂ!ﬂWﬁﬂ'J']iJU'mglﬂuﬂ'Jﬂ?‘ﬁ MLE %ghlﬂf‘n a

A o o ' A 1w Yo
uae ,3 mﬂmmmmmmmmammzmmagmllﬂmaums (2.14)

Mean(WTP) = E(WTP) = T A+e ) 'dB

— ]3 (1+ e—(a+ﬂ1n(B)) )—1dB
0

:_ea*/ﬁ*ﬂ- o<i

. ; (1, 7=31412 (2.14)
sin(z / g*) [

e

Median(WTP) = e **/#* (2.15)

! Y o o A P <Y 1 3 ~ 1 AN Y
011 Cameron(1988) Taauuimeuie 4 msizidoyavesmanualanozien 1@
13 lEmslszitiuaaie3s cvM uazmslgfin i Referendum 1131/ Double Bounded 1o
a 1 o a 2 =] ' o 1 [~ @ 1 a
Usziluaminenssssumnanazaunadon Taslinnuauindeyadenaraiudwlsguaiia
1 d‘ . 1 < ti' 1 ti‘ 9 a Y a 1 9 1 1
ABIlY (Continuous) ttazminuaulanvzdrefiuiegwwesdus Tna luawsonsw1d udvz oy
1 1 1 1 = 4 a A o Jd o
3¥NI19AOVVY (Upper Bound) HazA1we@1a1d (Lower Bound) 391l3zgnauuinaimoilandy
¢ 4 ° ° '
95591)5% Tomin1980% (Indirect Utility Function) tWaldlumsaiiaunyuiiass Taedmualdainny
<3 A 1 A Y a o 4 % a a o 4
wulanagirenuiaie (WTP) gnimualasnamesvesdinilsdase (X) 819 diulsmadn
a [ c?/‘ J v o { a
wiypgnanazdany nniumilsnsumsuenusazanlagldunviraesiosurelugiues “Censored
.. . A J v < A 1 =\ a A [ 3
Logistic Regression” nydiNilendunnu@ulafozsrelimsuvnusannnTadadn od1elsnamwsiin
Jd o 3 ! J a o { < '
landunnuaulefazarelmsuenuasnulnd nuuaesildnazeglugilves “Censored Normal

]
Aad A !

. = X 1 anad ad
Regression” HaziANUHEUIN T U UIT NI 72AINNI1ITNTY0 Hanemann (1984)

' o 1 3 ! ' o
159y (2542) g B lumsdnuaanuaulsieziie Taeldunuiiaesves Hanemann
Y ~ A o 1am I ax A
(1984) 118309 Cameron (1988) 3z TWafvioUNY 1ATTNIIVDY Cameron 11IUITN1ATINIY
' ] o a 4 o a d a3
N mszaaanugaenlumsihaudisaeuiomes Tasuuusiaesmsiniziaanuauly

Nerznandeluiivonsla
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2.1.5.6 uuUSIaeIMNnzvionasavainindnlo e

[ 1 U a d v 4
F4na1IU A1 Cameron  (1988) luurAnveaflansuossolse Towl
1 o 1 < 1
N1980U (Indirect Utility Function) Junsiszanaa EWTP) Tassmualiainnuaulatie
I ] I 1 4 o o
(WTP) Lﬂumuﬂiqmmmmﬁm (Continuous Random Variable) LAEYNNIHUANINNIANADIVDI
dmlsdaszars q vosduilaauaazynna (X, ={LAS,...}) 1A Cameron Ildidonly
o a A A Y 9 as . . . .
wuusandladaaeanivaeniles lun1slseu1nn183% Maximum Likelihood (Standard Maximum

Likelihood Binary Logit Model) #3aunsatanslaaeauns (2.16)

WTP = X, f+u, (2.16)
g I~} 1
Tag WTP fo nAweIAANNAY 191w
A 4 T o a Q‘{d' [ [
Yij Ao namesyeImdNlsEaNnFN insua
/ A s @ A A o v o
X, fo NANBS VIR TP AT NAM M UAVUIAVDI WTP 195U @115
kY a @ a 9 [ = I 9
AUIATEIN-d9nAY 011 51014 019 szauMIAny1 Tudu tag
Aanlsnan
= 4 1 d‘ A J 1 1
u, fo NAMOTVIAIANNANIANADUNII UAGN (Random Error Term) Iag

aq YA a A A &
ﬁiJiJ@ﬂ‘ﬁiJmi!,mﬂmNmﬂJ‘]Jﬂﬁ L!aguﬂ1ﬂf31ullﬂjﬂijUﬂQﬂ BN
a = - Jd o dy 2 A 4
uamm&uiugﬂﬁiy)aﬂym ANU N(O , O I) Tﬂﬂl ADLIALNDIUDN
Q dyq-/ 1 d! s \ %
@]’)U’ﬂj%'}ﬂﬂ’] WTP 3UA1UNINU 0 tas 1

o 1 1 1 ] o ~Aq ¥ Y a 9
ﬂ13ﬂ1u’3mﬁ1ﬂ1ﬂ’]11lm1lﬁlﬁ]’i]1‘61?]15]L!'U\‘lﬂWﬂJﬂﬁ%Lﬂ‘WU@QﬂWO'm‘ﬂGl“lfiuﬂﬁﬁ@ﬂﬂnﬁj‘ﬂiiﬂﬂulﬂ

e

Lo
=1,

1) nsamaudmeilaviie (Single Bounded)

A o a 09/’ = d' T A Q' 9 19 A
nsdidiamdaisadufer WerduenlwTNAY (B) unfuslaa
] 3| { o ] a o ' ' < ! 1
anuiziundull1deziiog 2 maden fe duiTnnseusua B msizhanuaulafiezdie

9y Aa A 1 1 ~ A a 1 1 < ~ 1 Y Aa A
ﬂl@ﬂﬁjﬂiiﬂﬂllﬂ1lﬂﬂﬂ?”lﬂ1 B niguo ‘Wii’]ﬂglﬁ‘ﬁﬂ1 B !W51331?]’313“@%15]‘1/]5]35]18‘1]@\1Ej‘]JiIﬂﬂll

v
1

A { o 1 I A [ 4
AdoandA1 B ftdue Tag Cameron (1988) ldmmualda 1 1flua1iliseriioq (Discrete

. . =& [ Y A Y a < 1 [ Y A Y a [ 1
Indicator Variable) F39z311u 1 1ledu5 Inatinlatie wazimiiny o Wedus Iaaludulese

Y
[

AIUU INTUNT (2.2.1) UATTUNIT (2.2.2) ﬁ”l?J”Iiﬂ@Elullﬁklﬁijﬁlﬂﬁllﬂﬁ (2.17.1) uag (2.17.2)
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uae
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Pr(No) = Pr(WTP < B)

Pr(X. B +u.<B)

Pr(u, <[B-X, 1) (2.17.1)
Pr(Yes) =  Pr(WTP=>B)

Pr(X. B +u, > B)

Pr(u, > [B-X, A1) (2.17.2)

AunTs (2.17.1) uag (2.17.2) tlemsalomdrudieauuniaggiu

1 ] I ' aa : a 1
(o) 2z ldamanuitvziiuvesmadaniaggiu z Felinsuenuvsunulndvaziiainiu

wsisaunsh mmsmmm"l?fﬁmumi (2.18.1) uag (2.18.2) SRF RN

Pr(WTP <B,))

e

P{WTP > B))

Pr(Z.<(B-X.B)0o)

YI[B-X.4)0) (2.18.1)
PiZ > B-X,5)0c)
1-¥Y[B-X.8)o] (2.182)

o Y I o Jo 1 3 A J
ﬂ'lﬁu@]ﬁlfﬁ () lﬂuwQﬂ“]fuﬂ']ﬁlmﬂllﬂﬂﬁgﬁﬂJGU@\‘]ﬂ']ﬂ'JuJWHJGh]W%gﬁnﬂ

a ) 1 ] I 9 Aas
LLTJ‘].I']Jﬂ@]?JW]§§11! HAazINAUNIT (2.18.1) Lhag (2.18.2) ‘L!13J11J53111@1!91?’1’]1111!1‘1]3Lﬂuq\‘]q@ﬂﬁﬂ?‘ﬁ

Maximum Likelihood Estimation (MLE) U fJ‘LlL“ldj UANNT Log-Likelihood Function (In L) iR

auns (2.19)

f[{ 1-¥Y[B-XA)Yo} {PIB-XA)c ]} i=l,...n

i=1

DA (- ¥IB-X Yo

i=1

n

D{I' m¥YIB-X Aol

i=1

(2.19)

i=1,...n
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[ I [ H [N 4 (Y] [ LY 4
Taoa1 1" waz 1Y Wuain lideiouniny 1 waz 0 Taea 1" iy 1 1ile
Y a ~ ] ~ [ ~ (Y A 9y a ~ . [ ~ [
Auilanaui i wulanvzdeawiiaue wagiiny o WedusInaaun i bivulanezie Tuns
o 9 [ N [ A Y a ~ . [~ ~ 1 ~ 1 W A
asatudn a1’ ey iledus Taaaud i ludulefezdiemuiiaue waziiiy o 1o
Y a ~ . < ~ 1
HUT Inaaud i ulanazang
A o a2\ g.’l
2) nsamondarwilaaesiy (Double Bounded)

H Y Y
aannanluaeudundln jlnvudnmlaelladesiuiiue lden
I 1 £ ] 1S ' 1A g VA ' 1 1
anudulaneds lunnundumila nswuaiisiniuaiifegsznitea1voudas (Lower Bounded)

o 1 [ z 1 < 1 ~ YR I ] [ a 1 A
NUANUBUUU (Upper Bounded) muummmmuhmﬂ (WTP) 1/1llﬂml,ﬂumuﬂiqmumamm

Y ] v
m3l¥dnivlaretagostuiuuidsiouiiausasudu B 190y

a ~ Y a Y] T A A 9 Y] 1 < A 1 3 [
V3 InANaoULULTo LN IﬂEJZ!‘UiiﬂﬂﬂgEJ’EJ?Ji‘UﬂH\THL'D'?J@IuﬂﬂﬂﬁTJﬂ@lleiJfJﬂWﬂ’Nllmllﬁlﬁ]ﬁnﬂ

Y a Y a 9 ' A " o Y ] I A Y a
NN (WTP) GllfNEJ‘UiIﬂﬂ@l@QN1ﬂﬂ’JTﬁi®m1ﬂU B Lla$ﬂ1ﬂ1ﬂ31hlﬁh1%%1&lﬂllﬂﬁ]ﬂ (WTP)

Do e

1 1T A A a a o I 1 (BN} 4 .
dosnaudusudu B) Aus lnnazaeulfias uazdidmuali 1 1fusr hideiiloq (Discrete

. @ 09/’ A [ AA (a 2 1 ] [~
Variable) a41iu 1=1 lunsaifiwensy uaz 1=0 lunsaifilias deervmarnnuinsiuves

14 2 NIAlAINa 1adIaung (2.20.1) tag (2.20.2) AUEI9L

Pr(l, = 1) = Pr(Yes) = Pr(WTP >B)

= PrX,f +u > B)

= Pr(u> [B-X,A]) (2.20.1)
Pr(l, = 0) = Pr(No) = Pr(WTP <B)

= Pr([X.f +u]l<B)

Pr(u, <[B—X, 4] (2.20.2)

o J

o a H I~3 1 A M
Tao X, Ao Aunlsdaszndmusanmuanlegie (WTP) vowdus Inaaui i

AuMs (2.20.1) uag (2.20.2) tiewisdemiauioununsgiu (o)

wldanuingiluvesmadasu z Zi=u / o) feaums 2.21.1) uaz (2.21.2)

Pr(WTP > B) Pr(Z, > [B-X,f1/ o) (2.21.1)

Pr(WTP < B) Pr(Z,<[B-X.B10) (2.21.2)
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° Y] 3 S o ' I3 ~
ﬂTﬁuﬂGl‘ﬁ 74 () nJquﬂ%umm%ﬂumﬁzammmmmmu%w%

Meuuulnanesgiu aums (2.21.1) uag (2.21.2) Weuluilddsauns 2.22.1) e (2.22.2)

n3aAUS InAROY “BUA (Yes)”
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Mean WTP =exp [ f+0.557] (2.26.1)
Median WTP =exp[f] (2.26.2)
CI of Mean WTP = Mean WTP £1.96 (SD of Mean WTP) (2.26.3)
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stnwumdaildlumsiszaaana (SAS Syntax)

data WIP;

infile "c:19999. csv" dl me",";

3-2

i nput LOWER UPPER BI D GEN ACGE | NC | NCF MEMBER STATUS HEAD EDU OFFI Cl AL
BUSI NESS PRI VATE STUDENT HWORK LABOR RETI RE TI ME ZONE HOVE ORGA CONCERN

KNOW PARTI ;
I NC=I og( | NC) ;
I NCF=I og( | NCF) ;

i f UPPER = 999999 then UPPER = . ;
el se UPPER = UPPER ;

proc means;
proc lifereg;

nodel ( LOAER, UPPER) =/ d=I ognor mal covb;

nodel (LONER, UPPER) =Bl D GEN AGE | NC | NCF MEMBER STATUS
BUSI NESS PRI VATE STUDENT HWORK LABOR RETI RE TI ME ZONE
KNOW PARTI / d=I ognor mal ;

nodel ( LOAER, UPPER) =/ d=wei bul | covb;

nodel (LOVER, UPPER) =Bl D GEN AGE | NC | NCF MEMBER STATUS
BUSI NESS PRI VATE STUDENT HWORK LABOR RETI RE TI ME ZONE
KNOW PARTI / d=wei bul | ;

nodel ( LOAER, UPPER) =/ d=I | ogi sti c covb;

nodel (LOVER, UPPER) =Bl D GEN AGE | NC | NCF MEMBER STATUS
BUSI NESS PRI VATE STUDENT HWORK LABOR RETI RE TI ME ZONE
KNOW PARTI / d=I | ogi sti c;

proc freq;

run;

HEAD EDU OFFI Cl AL
HOVE ORGA CONCERN

HEAD EDU OFFI Cl AL
HOVE ORGA CONCERN

HEAD EDU OFFI Cl AL
HOVE ORGA CONCERN



The SAS System

variable

LOWER
UPPER
BID

GEN

AGE
STATUS
EDU
OFFICIAL
BUSINESS
PRIVATE
STUDENT
HWORK
LABOR
RETIRE
INC

MEM
INCF
HEAD
HOME
TIME
KNOwW
CONCERN
PARTI
ZONE
ORGA

wamsanNnlaanmalszaianalaglilisunsy SAS

01:29 sunday, November 30, 1997 1

The MEANS Procedure

N Mean Std Dev Minimum Maximum
657 221.6894977 328.3212675 0 2000.00
535 2889.04 15346.12 50.0000000 99999.00
657 446.7275495 351.0338916 100.0000000 1000.00
657 0.4885845 0.5002505 0 1.0000000
657 32.5083714 11.0073565 16.0000000 79.0000000
657 0.6468798 0.4783038 0 1.0000000
657 14.7031963 3.4008435 0 22.0000000
657 0.2222222 0.4160565 0 1.0000000
657 0.1035008 0.3048439 0 1.0000000
657 0.2480974 0.4322377 0 1.0000000
657 0.2130898 0.4098026 0 1.0000000
657 0.0517504 0.2216914 0 1.0000000
657 0.0852359 0.2794452 0 1.0000000
657 0.0350076 0.1839391 0 1.0000000
657 9.3966741 0.6964368 6.9077553 11.5129255
657 2.5022831 1.3980859 1.0000000 14.0000000
657 10.3921010 0.8537427 6.9077553 12.4292162
657 0.2800609 0.4493708 0 1.0000000
657 0.5433790 0.4984942 0 1.0000000
657 15.7899543 13.9381809 0 79.0000000
657 6.7458143 1.8538650 0 10.0000000
657 47.6727549 9.1833162 10.0000000 70.0000000
657 2.9178082 1.7441372 1.0000000 10.0000000
656 2.6219512 1.1473460 1.0000000 5.0000000
657 0.1111111 0.3145091 0 1.0000000
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Algorithm c

variable

Intercep
Scale

The LIFEREG Procedure
Model Information

Data Set

Dependent Variable
Dependent Variable

Number of Observations
Noncensored Values

Right Censored values
Left Censored values
Interval Censored Values
Incorrectly Specified Response values
Missing Vvalues

Zero or Negative Response
Name of Distribution

Log Likelihood

onverged.

WORK.WTP
Log (LOWER)
Log (UPPER)

367

0
122
0
245
1
1
289

LNORMAL
-454.3334946

Analysis of Parameter Estimates

Standard

DF Estimate Error Chi-Square Pr > Chisq Label

t % 6.24669 0.05263 14088.6474

0.86489 0.04142

<.0001 Intercept
Normal scale

Estimated Covariance Matrix

Intercept

Intercept 0.002770
Scale 0.000512

Scale

0.000512
0.001716

4



Algorithm c

variable

Intercep
BID

GEN

AGE
STATUS
EDU
OFFICIAL
BUSINESS
PRIVATE
STUDENT
HWORK
LABOR
RETIRE
INC

MEM

INCF
HEAD
HOME
TIME
KNOW
CONCERN
PARTI
ZONE
ORGA
Scale

The LIFEREG Procedure
Model Information

Data Set

Dependent Variable
Dependent Variable

Number of Observations
Noncensored Values

Right Censored values
Left Censored values
Interval Censored Values
Incorrectly Specified Response values
Missing Vvalues

Zero or Negative Response
Name of Distribution

Log Likelihood

onverged.

WORK.WTP
Log (LOWER)
Log (UPPER)

366

0
121
0
245
1
2

289
LNORMAL

-355.3895684

Analysis of Parameter Estimates

Standard
DF Estimate Error  Chi-Square Pr > ChiSq Label
t 1 3.95804 0.65181 36.8736 <.0001 Intercept
1 0.0016506 0.00009610 295.0109 <.0001
1 0.13177 0.06806 3.7488 0.0528
1 -0.0086252 0.0050814 2.8812 0.0896
1 -0.12307 0.08957 1.8878 0.1694
1 -0.0074910 0.01312 0.3259 0.5681
1 -0.07981 0.15159 0.2772 0.5985
1 -0.17553 0.16467 1.1362 0.2865
1 -0.18278 0.14762 1.5332 0.2156
1 0.0059497 0.16112 0.0014 0.9705
1 0.02471 0.20039 0.0152 0.9019
1 -0.04487 0.17538 0.0654 0.7981
1 0.12013 0.21537 0.3111 0.5770
1 0.17554 0.08440 4.3255 0.0375
1 0.0085747 0.03366 0.0649 0.7989
1 0.04105 0.06100 0.4529 0.5010
1 0.10989 0.09190 1.4297 0.2318
1 -0.02925 0.07388 0.1567 0.6922
1 0.0005505  0.0033245 0.0274 0.8685
1 0.01542 0.01810 0.7255 0.3943
1 -0.0034794 0.0035528 0.9591 0.3274
1 0.0003111 0.01896 0.0003 0.9869
1 -0.03024 0.02789 1.1753 0.2783
1 0.0067311 0.10372 0.0042 0.9483
1 0.50685 0.02729 Normal scale
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The LIFEREG Procedure

Model Information

Data Set WORK.WTP
Dependent Variable Log (LOWER)
Dependent Variable Log(UPPER)
Number of Observations 367
Noncensored Values 0
Right Censored values 122
Left Censored values 0
Interval Censored Values 245
Incorrectly Specified Response values 1
Missing Vvalues 1
Zero or Negative Response 289
Name of Distribution WEIBULL

Log Likelihood
Algorithm converged.
Anal
variable DF Estimate
Intercept 1 6.64430

Scale 1 0.73182

Es

Intercept
Scale

-467.1157835

ysis of Parameter Estimates

Standard .
Error Chi-Square Pr > Chisq Label

0.04959 17952.4960 <.0001 Intercept
0.03618 Extreme value scale

timated Covariance Matrix
Intercept Scale
0.002459 -0.000020740
-0.000020740 0.001309
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The LIFEREG Procedure

Model Information

Algorithm converged.

variable

Intercept
BID

GEN

AGE
STATUS
EDU
OFFICIAL
BUSINESS
PRIVATE
STUDENT
HWORK
LABOR
RETIRE
INC

MEM

INCF
HEAD
HOME
TIME
KNOW
CONCERN
PARTI
ZONE
ORGA
Scale

Data Set WORK.WTP
Dependent Variable Log (LOWER)
Dependent Variable Log(UPPER)
Number of Observations 366
Noncensored Values 0
Right Censored values 121
Left Censored values 0
Interval Censored Values 245
Incorrectly Specified Response values 1
Missing Vvalues 2
Zero or Negative Response 289
Name of Distribution WEIBULL
Log Likelihood -370.0066425
Analysis of Parameter Estimates
Standard

DF Estimate Error Chi-square Pr > Chisq Label
1 3.95303 0.64369 37.7143 <.0001 Intercept
1 0.0016146 0.0001030 245.8646 <.0001

1 0.11768 0.06838 2.9614 0.0853

1 -0.0091024 0.0050746 3.2174 0.0729

1 -0.08054 0.08500 0.8978 0.3434

1 -0.01469 0.01373 1.1461 0.2844

1 -0.10089 0.15061 0.4488 0.5029

1 -0.21620 0.16343 1.7499 0.1859

1 -0.18420 0.14495 1.6147 0.2038

1 -0.05575 0.16229 0.1180 0.7312

1 -0.01952 0.19924 0.0096 0.9219

1 -0.10441 0.17665 0.3493 0.5545

1 -0.01756 0.22196 0.0063 0.9369

1 0.18191 0.08687 4.3852 0.0363

1 -0.01353 0.03591 0.1419 0.7064

1 0.07166 0.06802 1.1098 0.2921

1 0.12245 0.09434 1.6848 0.1943

1 -0.04191 0.07157 0.3429 0.5582

1 0.0026013  0.0032199 0.6527 0.4192

1 0.0076701 0.01786 0.1843 0.6677

1 -0.0038248 0.0035406 1.1670 0.2800

1 0.02313 0.01854 1.5561 0.2122

1 -0.01991 0.02763 0.5192 0.4712

1 0.01292 0.10600 0.0149 0.9030

1 0.42495 0.02370 Extreme value scale
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The LIFEREG Procedure

Model Information

Data Set WORK.WTP
Dependent Variable Log (LOWER)
Dependent Variable Log (UPPER)
Number of Observations 367
Noncensored Values 0
Right Censored Vvalues 122
Left Censored Vvalues 0
Interval Censored Values 245
Incorrectly Specified Response values

Missing Vvalues 1
Zero or Negative Response 289
Name of Distribution LLOGISTC
Log Likelihood -460.8489701

Algorithm converged.

Analysis of Parameter Estimates

Standard
variable DF Estimate Error Chi-Square Pr > Chisq Label
Intercept 1 6.25107 0.05423 13287.7899 <.0001 Intercept
Scale 1 0.51219 0.02754 Logistic scale

Estimated Covariance Matrix
Intercept Scale

Intercept 0.002941 0.000258
Scale 0.000258 0.000759



Algorithm c

variable

Intercept
BID

GEN

AGE
STATUS
EDU
OFFICIAL
BUSINESS
PRIVATE
STUDENT
HWORK
LABOR
RETIRE
INC

MEM

INCF
HEAD
HOME
TIME
KNOW
CONCERN
PARTI
ZONE
ORGA
Scale

The LIFEREG Procedure
Model Information

Data Set

Dependent Variable
Dependent Variable

Number of Observations
Noncensored Values

Right Censored values
Left Censored values
Interval Censored Values
Incorrectly Specified Response values
Missing Vvalues

Zero or Negative Response
Name of Distribution

Log Likelihood

onverged.

WORK.WTP
Log (LOWER)
Log (UPPER)

366

0
121
0
245
1
2
289

LLOGISTC
-358.3778436

Analysis of Parameter Estimates

Standard
DF Estimate Error Chi-square Pr > Chisq Label

1 3.93688 0.66486 35.0621 <.0001 Intercept
1 0.0016396 0.00009577  293.1253 <.0001

1 0.12695 0.06876 3.4091 0.0648

1 -0.01115 0.0051573 4.6748 0.0306

1 -0.13391 0.09182 2.1271 0.1447

1 -0.0092740 0.01320 0.4936 0.4823

1 -0.08639 0.15353 0.3166 0.5737

1 -0.16591 0.16681 0.9893 0.3199

1 -0.20563 0.15088 1.8573 0.1729

1 -0.0046635 0.16720 0.0008 0.9777

1 0.02740 0.20336 0.0181 0.8928

1 -0.07453 0.17771 0.1759 0.6749

1 0.16223 0.22162 0.5359 0.4641

1 0.18128 0.08410 4.6468 0.0311

1 0.0072170 0.03336 0.0468 0.8287

1 0.04693 0.06059 0.5999 0.4386

1 0.12729 0.09431 1.8216 0.1771

1 -0.02016 0.07410 0.0741 0.7855

1 0.0009265 0.0034194 0.0734 0.7864

1 0.01586 0.01850 0.7352 0.3912

1 -0.0029296 0.0035846 0.6679 0.4138

1 -0.0059828 0.01953 0.0938 0.759%4

1 -0.02856 0.02843 1.0089 0.3152

1 0.01932 0.10515 0.0338 0.8542

1 0.29384 0.01757 Logistic scale
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3575A 1M Standard Deviation (SD)
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exp [ e24669- 05(0.86489% )

meanWTP =
[6.24669 +0.5(0.748034712)]
= exp
[6.24669 + 0.374017356]
= exp
6.620707356
= exp
= 750.475763
v - 0.002770 0.000512
0.000512 0.001716
N ) exp* % ) 750475763
o(exp %) 649078982

Y
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v AVA

]
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[750475763 649078982
0.000512 0.001716

750475763}

[2.411146303 1.49806312
649078982

4 278186815

= 52.74341807

0.002770 0.000512 750475763
649078982

]
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2. medianWTP

A

exp['B]

6.24669

516.3010368

[0.002770 0.000512
1 0.000512 0.001716

exp’ ) 516301036
0 0

Y Y
fariua SD augan lasase T

SD

AVA
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\/ [5163010368 o{

0.000512 0.001716| O

516301036
\/[1.430153872 0.2643461{0 j

77383899269

27.17333117

0.002770 0.000512}{516301036?
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MIMNBIIA NN DI HUBIA N AL 1MG]9918 (CI of Mean WTP)

CI of Mean WTP Mean WTP 11.96 (SD of Mean WTP)

750.475763 £ 1.96(52.74341807)

853.8528624 > 750.475763 > 647.0986636

MR U RANNToI UYIA IR e NUE N 199 10R 0 647.0986636 — 853.8528624 1N/AS U501/l

MM IANUTONUVRIANTBEG TUANINANIID1E (CI of Median WTP)
CI of Median WTP = Median WTP £ 1.96 (SD of Mean WTP)

= 516.3010368 & 1.96(27.17333117)

568.745566 > 516.3010368 > 463.043077

3 [ § o Y 3 1 @
L‘Wi”l%ﬂ%l!u‘ﬂ]ﬂﬂﬂm‘dﬂﬂll‘L!GIJi’Nf"I”I‘llﬁﬂi”luﬂj”lutﬁﬂii]%”lﬂﬁﬂ 463.043077 — 568.745566 ‘]JW]/ﬂi’Jﬁ@U/?_I



d
msmmanlszansveamsanaula (Pseudo RY)

Pseudo R’ 1-(In L/1n L)

1 —(-355.3895684 / -454.3334946)

= 0.217778

Y
NF12RLTUAT Pseudo R 3UMHU 21.77
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