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Thung Yai Naresuan Wildlife Sanctuary is unique in that it is the largest protected area in Thailand
and contains the highest biodiversity in the world. Thung Yai Naresuan Wildlife Sanctuary is registered as
the “World Natural Heritage site”. This study aims to assess non-used values of natural resource in Thung
Yai Naresuan Wildlife Sanctuary by using the Contingent Valuation Method (CVM) with a dichotomous
ieferendum type in the form of double bound questions. It also aims to measure non-user’s Willingness To
Pay (WTP), as well as, to study indochinese tiger population in Thailand and Thung Yai Naresuan Wildlife
Sanctuary, that is the keystone species to conserve the other flora and fauna in Thung Yai Naresuan’s

ecology. It is used as the hypothetical situation in order to measure non-user willingness to pay.

The result of this study found that the latest indochinese tiger population in Thailand is
approximately 150 - 200 in 15 protected areas. Moreover, only in the eastern of Thung Yai Naresuan
Wildlife Sanctuary has at lcast 8 - 10 tigers. It also found that, the mean WTP of conserve whole natural
resource and environment of Thung Yai Naresuan Wildlife Sanctuary was 726.98 baht per person per year or
equal to approximately 24,239 million baht per year for non-used values. The mean WTP for conservation
indochinese tiger in Thung Yai Naresuan Wildlife Sanctuary was 760.32 baht per person per year or equal to
approximately 25,350 million baht per year for non-used values. For the factor affecting to willingness to
pay consist of: the starting bid; individual income: gender; married status; being an unemployed/job seeking;
known or hearing about Thung Yai Naresuan Wildlife Sanctuary information; individual experience in
visiting other protected areas; eastern inhabitant. The results can be used as basic information to make

decisions concerning natural resource and environmental management policies in the future.
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19U ANANNAY (Preshytis melalophos) 1NIW3BWINY (Cynocephalus variegatus) ¥euamlag
28UQY (Prionodon linsang) TRV S RY P TIRTRY] (Felis planiceps) 1azd uade (Tapirus indicus)
E 4
(meaudnithlan, 2543) dmSuwasouniufdafnjangusamiuiimsnsznovesdad
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111 Aaulaavin Dixon and Pagiola, 1998

-4 o 4

VINDINT 3 15y quIsuei(2543) 1AM As AR B Iy v NI wIINT T UNA

. 9
wazdunedonld aadelii



14

4 v ¥
YA IHUANUATHFAAAS (total economic value) Tufitinonldiduyasnnmsld
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3. msdsziium laeldamaaund winhisunsaldimanniifedewazsia
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CS = jD(P)dp (13)
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oARs B3 19Rs o Byse1 (2542) nan BhmahduAudus Inanlfiduiinsia

v o g a & FY o o ' ' ﬂ a o 1 9 =t
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Equivalent Surplus (ES)
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CS,=u'(y - WTR,z) =u'(y,2) (14)
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ES,=u'(y + WTAC,2) =u'(y,z) (15)
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CS,= u'(y + WTAC,Z) =u'(y,2) (16)
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laodmuald @) Wuilsddunsnsznvazaviuaasdininninaduiigaoudunivel
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mgmself 1 asdifidaoudumuaivensua B uaze1 B,
Pr(YY) = Pr(WTP 2B uag Pr(WTIP>B)

Pr(WTP > B)
1-G(B,) (20)
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mamsein 2 nsdiidreuduneiveusu B usdfiase B,

P(YN) = Pr(B,>WTP > B)
= G(B,) - G(B) (1)
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manseifi 4 nsdifidaeudunweilfiasd B uaza1 B,
Pr(NN) = Pr(WTP <B uaz Pr(WTP<B)
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= G(B) (23)
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G(B,)-G(B)
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Py Jd o 1 1 . . .
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s ° o a 1 . 9 o P o o
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4

Yij Ao namesvoIn1dulsednsf 14ns 1081 (unknow
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¢ A9 IARDSUYDIAIAIUAANAIA (random error term) NN

o~ 1 1 A
Ilimswnueswudnduasiisnnuudsdsiunsd aq
tudoulugidydnuel M(0,02T)
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I s NAWBTYBIRIYITIAf1 WTP Faaeiidnyify o uas 1
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aumsn (28)

Pr(Z, =1) = Pr(WTP, > B)
=Pr(X;B+¢, > B)
=Pr(¢, > B - x,B) (28)

Pr(Z; = 0) =Pr(WTP,. < B)
=Pr(X;f+¢,<B)

=Pr(¢, <B-x,p) 9)

aums (28) uaz (29) mMsdemdndivavuanasg o szldmnaninailuves

MABANATIINZ (2, = £,/0) FsaunsTi (30) wazaumsi (31)
P(WTP, > B) =Pr[z, > (B - x,8) o] (30)
Pr(WTP, < B) =Pz, < (B - x,8)/ o] (31)

Amuald @(e) Lmuﬂqﬁ%’unmmmmemwﬁmxti‘luazﬁmmuﬂﬂﬁmmgm

] (] E 4
aunsh (30) uaz aumsh 1) ansooulny'ld seil
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dMSudaoy “Yes”

Pr(/ =1) =Pr(WTP, = B | x,)
=1-®[(8-x;B)/ o] (32)

dmiudaey “No”

Pr(I =0) =Pr(WTP, < B | x,)
=o[(8 - x;p)/ 0] (33)

aday o

n3diniidaoy o aufidiuBaszeiniu ez 1dmnauninediuvesst WP eonin o ya
A o : . S 4 : o
119%110151/ 521194A1 Maximum Likelihood 4038315 L Tuaunis (35) Faiwe 1ddwazii

NSAAAI subscript i 98N

L=TToUE - xB) /oY [t~ B - xB) [ 4] ()

InL=3[(IIna(8 ~xB)[0)+ X A-Dint-(B-xB) /)] G9)

21035 MLE 2 ladmisitimes B uaz o sei lddmamaundouasaisogiu
v ] 2 o < ' °
voarnuAy 991e edlsauns 35) WuiledFui 195 suaa1 MLE veesowdateta

S o
YUIRYD

o o 1 3 1 { a °
dusumsmidminnuaulesieiiuiese (WTP = XB + 2) asdlvesdiowatila
E 4 v T E 4
aewu%zﬁmmmﬂ:zﬂuﬁé’manﬁummﬁn:weuaummnmsué’fn (B) Naviun 4 g1l

t 4 .
aunsadouduaums 18 §ii (Nandini, 1997)

Pr(YY) = Pr(B < WTP) uaz (B, < WTP)
=Pr(B <WIP | B, <WTP)xPr(B, < WTP)
=Pr(B, < WTP) =Pr(B, < X|B + ¢)
=Pr(¢ 2B, - x3)
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=Pr(z 2 (B, - xB)/ o)
=1-®[(B, - xB)/ o] (36)

Pr(YN) = Pr(B < WTP) waz (8, > WTP)
=O[((B, - xB)/ o) - V(B -xPB)/0)] (37)

Pr(NY) = Pr(B, < WTP) uaz (8 > WTP)
=Q[((B-xP)/o)-o((8, - xB)/ o)] (38)

Pr(NN) = Pr(B > WTP) was (B, > WTP)
=Pr(B > WTP [ B, > WTP) xPr(B, > WTP)
=Pr(8, > WTP)
=®[(8, - xB)/ o] (9)

VNN (36) Daaunsh (39) ansalouilumuns log-likelihood function 1H®
o 1 1 9/ o o v T & 4
inndsznadinninaiiugage Taoes 1iaidunininaduswtuvewnmgnisel

(Joint Density Function) A36/4A15 (40) =‘§ad‘luwagm«umdmamﬁnzﬁluuﬂmqmsaf é”aif
L =[TIPr(YY) x TIPr(YN) x TIPr(NY) x I1Pr(NN)] (40)

wilasaruns (40) 1 log 1Rarums 41) @il (Kristrom, 1997)

InL=3"InPr(YY) + > InPr(YN) + 3" InPr(NY) + > InPr(NVNV)

ieYy ieYN ieNY ieNN
n
=Y 1, InPr) + I, InPr* + I, InPr™ + I, InPr]
i=1

=3ty -0 B XB)y, p oo Be=XP) _ o, (B-XD),
i=1 o o o

+ Iy [0 E=XB) _ B = XB)y ;o Br=XPlyy oy
(o) g o)

o ¥ -~ é o 1 . -
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(1988) uuzihanyuzveINsHIUIN Nz uvem R 190 3 UL fe lognormal
o { & ) &
weibull 4a2 loglogistic distribution (Astaas 1A luaunish @2) Fuilu Semi-Log 14 6 auM3

dou) Taudenlandumsnszarvazaugiuunii I¥a1ada log-likelihood i

MODEL(LOWER,UPPER) = /d = lognormal ;
MODEL(LOWER,UPPER) = X/d = lognormal ;
MODEL(LOWER,UPPER) = /d = weibull ;

MODEL(LOWER,UPPER) = X/d = weibull ;
MODEL(LOWER,UPPER) =/d = loglogistic ;
MODEL(LOWER,UPPER) = X/d = loglogistic ; (42)

o & ~ i o
Tao X o211y Matrix ¥o9# s characteristic Faldmarouaunagmidislaths

nziidaudmuavinavessinnudulge
1Y (S ° - o 9
MU WTP 9 nmsdsdniigduvumsusnusuiiu lognormal 1hie g uay o
7114910 MLE mumuaslugasmsmidundovesainadules 100 lognormal nazen
Y ' o 1 o 9 dy
UV NUAN 19918011 lognormal Aauaunisaane i
2
Mean of WTP = (#+057") 43)
Median of WTP = €” (44)
WIANUIA1 WTP gdununisusnuvsuuy weibull 18 19gas (45) uaz (46) vins
o t o (K" ' ] ' & o Q’l‘ ~ J o
AMUIUAURAGY tazMUsegILYBInIANMAN 110 el Tuaumsh 45) Wueeiifedsuunun
agAIY
Mean of WIP = €° - (1 + o) (45)

Median of WTP = €7 - (In2)° (46)

aumms (35) wazaun1shi (36) szuaaayariwesdunadondidrouidlamsosnn
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(LOWERTYN, UPPERTYN) = [3+ Bstart + B,ln_t_inc+ [B,gender + B,age+ B married +
Bﬁcdu + B,career + Bsmember + B9head + Bmknown + ﬁ“rule +
Blzpa__exp + B,3c_cxp + B, Juture + B (slocation / distribution

function (54)

(LOWERTIG, UPPERTIG) = f3,+ B start + B,in_t_inc + [B,gender + [B,age+ B married +
Bsedu + B,career + Bgmember + thead + B oknown + B“rule +
Bupa_exp + B,3c_exp + B, Jfuture + Blslocation / distribution

function (55)
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2YN3UIFIU (Taxonomy)

AaAda

dailunquide vyt idenazunignyiaiaiiunguuesddizialuaediad
9
(Felidae) NS MUAWBYNINITIU AL (AAY HAZBAY, 2538)
& . . £ Y daa o v Jo
1841907 (Kingdom) : Animalia - #sii¥3afidludadienua
@ ﬂ( o o
#nA (Phylum) : Chordata - dalinszgndunds
E4
AU (Class) : Mammalia - dA3iAvIgnAIBUY
v @ A Id’ da 1 ﬂ @
SUAY (Order) : Camivora - dadiRosgndrouninuiieundn

291 (Family) : Felidae - ifouazuninnyiia
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[ 4 a o o9 s 1
oY N s TNMIALAzTaI QUCN) Tﬁumﬂu'ﬁ'agammwﬂuumﬂsmﬂﬁma q Taums
Yszdivaounmadulngezldnamsaansiy dwmsunisdisslusveandnsggu, 1y

g e v o o \ o 4 1] A 5
o19nstuiha, uazamiussgsmde imsiudedaduinauimindete (i 9)

fwdnmsysufiudsznnsifelasweslanluilegiudehifinnumivénin ua
ansadszdiu1dswaulsznasidelasafiswauanasde 95 alesidud sindlszuna
100,000 43 mavtiostszana 5,000 - 7,000 A2 luilegiu Taoide Indsmovufuaaidlon ¥
uazund 1Aggyiug 1uda uazidelastuldegluanmindgeiug aosasudszyins
@elastladiolumssasplssnniduieglunnsings fudineddidelas ladidedn

Uszana 400 - 500 Aeg luaniussyimdo

1101519 9 wuiszninnde Insausneaiismaunindiqa e Yszuu
3,176 - 4,556 ®1 Tavfimswasgduieiivsznside Tnsannfiqalulan Aadiudaduds
m'fe“luwﬂ'uimJiw1ﬂssﬁaiﬂs'q°?imﬁaagj1u7an TﬂUﬂ;j‘luv":u’v’ium?ny1ﬁu§'ﬁﬂi’ﬂmaz
QNOTUUR IR 22 uris SR awaTau iU FdaTide Tnse 5 uMad20 (WCMC and WWF
International, 2001) 1§ udszyinside InseduTadunuifiegiszure 1,227 - 1,785 @2
nsznweglusmenandnsfuyn assasgssnsudu mnsasglseniylaolsenau

a1 Ussmeniaie avammi 51910100903 Ine sazassasgdnuiiondoaui
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ANNY aomnmveude Insaudazmowug il we. 2541

MW : @
silaveudelnda 61muv‘i1qn SMIUGIga

1o Tnsannea (Bengal tiger) 3,176 4,556
nmsusgUsensuinauns 362 362
INOUNNIH U 67 81
msusglssnruiy 30 35
mmsuiowAy 2,500 3,750
anamw (g Juan) 124 231
soaninsiutha 93 97

v
(#oTnsaunaitlou (Caspian tiger)
Fgoaawsviutianiy, mssusgoaawdnin, o v b
v o . . - gyiuglugsd ae. 1970
wIntiaa Ty, Mmsus§esh, amsusyussnsudu

uazanAusigimde

WolnseloiiSo (Amur tiger) 360 406
mssuigssnruiy 30 35
assuiglszntdlnolsenyunma <10 <10
aMAuss§Saide 330 371

1o 1ns9y91 Uavan tiger)

v oAy = qayuglugil a.er. 1980
mmsmsgauhuwu tmMgy)

Welnsaduld (South China tiger) 20 30
mssusyUsznriu ) 20 30
(o T3 9UMA (Bali tiger)

v st oo - qayiugused ae. 1940
ﬁTﬁTiﬂl?iﬂuTﬂul‘ﬂU (uma)

10 1nS3quIA51 (Sumatran tiger) 400 500
mmIuigoulatidy (quins) 400 500

e lnsedulady 1,227 1,785
FIFVIBINTAUYH 150 300
GRVAPLTES SIEEL AL ATCLY, 30 40
mmnusglssntl laslszanvuan hifideya hifidoya
WY 491 510
aamni (aziusen) 106 234
3198101905 Iny 250 501
mssusydnauiionoauu 200 200

3 5,183 7,271

1: Aau)ag91n WCMC and WWF international, 2001
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aounwnswonsFammueslszmaIng Tasd ninam Towenazusudunaden aaoasusa
d‘lut’?ﬁ5ﬂ1ﬁaﬂ1uanmmwln5’qq;ﬁmf (endangered) ANATTAVBITHATHUNNT AWM

ayinsssunAuazdaith (UCN) (Raf, 2543)

Tuedalszna Inunslimsdrsiedserinside TasduTadulusssunddiol] w.r.
td
2522 Tasures 1ded uaznwuinlsennside Insaludlszmanetiogiszunas 400 - 600 &
<5 Iy a o o o o a a o a 1Y
uazludl w.et. 2529 TasgudrInougaeysnd NATNFI1 N0 aazInemaas uIInedy
o a o " a o .&’ 1 o
wiiaa Usziiudmudszansde InswduTadu3szana 100 - 111 #2 Tuiufioysny 24
y
ura nasnduludl we. 2532 1alimsdisasdlseannsnde Inseludsemalnoluuasnun
4 []
Wufdaith 13 uva uazlugnonuuiana 25 uvs Aadiuitufidszinaiesas 58 uaz 49 veq
A 4 o s o o s A 1 g A da oy
WuneyIndudaztszianawdray naninmsdrsewuhiliide Inssegluiunifosdevas 58
¥ 1) 1 4
yoanufAny1 uazoinmssiuiulaserdoduilsdidy 18un undnhmusssund any
A 1] T L é { (-] @ © v
gavauyssiveamtevina Ing) nazanuvuunivvesthd éifuidniime i lddeyai
1 L4 -4 : U a/ = A - o o

(e Tase 1 drdeamsiuiiogerfiy 100 msuiTamas dedszasufunsdissuazdnne
ud e nsatlsznaldn dszmeainefido Inssvuad ududorlszana 250 # (pdu, 2538)
wazludl w.a. 2539 nensuih 1l yadiduuinsiafios sumisdesnanavidodld uae
1 Inodont leauvalssmaansgewsm Ysaliviiide InsduTalusgilszunm

o 1 d. (3 é o ' {
450 - 600 A luuiioys niids 1Asumsduasesmungrue 47 uvs (nwi 11)
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11 d 10 Humsdszdinlszrnsdelads Tasfnudenwaunseluns
s9T UV uUNegefuveude Insa (carrying capacity of tiger habitat) TagR915 219 10AIY
o Jea 1 1 o/ Y v 4’ o
gnyuvesdainfiaaunmiduemisveude Inss Tasuvseendu 3 sedu 18un Wufisivy
) o 1 A o o
W IznY1)1 (wild boar) uazifa (barking deer) SaI1fiANUMAINMAWYBUNTBIZAUAT A
y [N}
wunnnunyh da uazneth nSedaiuuialvajaga Bos 138 Bubalus Saiilinnunain
A o o o Ay aa o d ] & U
nagveuntesrauunan dmsuRunnnudalvialvgianga Bos N30 Bubalus n11191h
U - 1 & L4 1
vyt uaz (A SadlinnuvarnnaloveuntesyAug Jame uazaae, 1999) Tagwuin
b4 v
UszmeInofidszannsideTnssegiszana 500 & TasfinuiitheySnvifos 2 uvaludssma
1 13 v o 1 o~ \ - é @ 4 e
Ineniiszsnside Insaunnndi 50 @2 1Aun vSnafiuihas SuandsSaduiuiiniivssmns
' H @ Al Lo \ A U
e lasaninfiqadsyuia 180 @2 nazgnuruuvsmauninszoudadidsznnndensa

Uszua 55 @2

Taolud) w.e1. 2544 World Conservation Society (WCS) 1&1szifiutlszoinsidoInsa
Tudszma lnsninnisdrsremaauin uazarsdszdiunniineden wu msdunwvel uaz
A 1 1 ©° = { =
msthuruugeua Fwuinlsznnside Insedisnuasnmnnifuiinedszdiuly 250 - 500
b 4 ] ]
# Tuuiley$ny 15 uve (151991 10) mderdios LAy 200§ v3eervvzmdefisalssinn
b4 ]
150 @2 (Lynam, 2001) srazonmisisztivdszannside Insealuiuioysnd 15 uviaves Smith
N 1 H @ 1 o ' e 1 { U
uazAuz (1999) wuhiuiteyiny 6 uvsliomnvadadesuiunit Idaumnouaussme
4 9 4 d o da s < w 4 4
MBULIU asWuABYSNYBN 9 U Tanyuzuendl laadslsenu (A15199 10) 910A1S
' o Y o/ U (] ] o o2 °

finy1ves wes wuduvainumiugfdasiherar-uiar Tidelaseeguszane 20§ Fediswou
U < _ <~ A Q 1 Q U 4 4 o @ g

IndiRssdufivsadiu i@y iissnniimsdnasuardatthlusuiidessnn dmiuwasnu
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P 1Y g P vy ° v o [ 1w ] a
AT NHEUINN | ﬂﬂ%ﬂﬂ\iﬁﬂﬂﬂi‘b’ﬁﬂﬂ1ﬂ15ﬂ1ﬂuﬂﬂ1ﬂ’ﬂum1ﬂﬂ‘ﬂ'lﬂ‘llﬂﬂﬂ?;}ﬂﬂ'lﬂﬂn‘ﬂ 1

tode mdaszang 1 P-value
intercept -1389.7554 0.8694
startbid 0.0018 0.0001
In_t_inc 0.0670 0.0944
age 0.0014 0.6854
gender -0.1396 0.0145
married -0.1154 0.0571
member -0.0087 0.4699
head 0.0073 0.3079
education
-  primary 0.265 0.0933
- secondary 0.2526 0.1266
- high s 0.2711 0.0957
= vocation 0.2291 0.1766
- degree 0.1876 0.2731
career
- governor 0.3348 0.2531
= private 0.4701 0.1292
- office 0.3187 0.2823
= labor 0.2540 0.3964
= house w 0.4904 0.1160
= student 0.2323 0.4553
= unemploy 0.3706 0.2436
~ farmer ' 0.2575 0.3896
known 1394.0028 0.8690
rule 0.0139 0.8690
pa_exp 0.0118 0.8427

c_exp 0.0475 0.3353
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A5 19HUINN 1 (@D)

tode mdulszang 1 P-value
go_tyn 0.0722 0.1353
location
= north -0.0731 0.3828
= northe -0.0658 0.4120
= east 0.2741 0.0149
-  west 0.0869 0.4163
- south -0.0891 0.3262
- central 0.0364 0.7531
log-likelihood (InL) -481.6205
pseudo R’ (%) 29.01

number of observation (N) 640
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P s Q’l’ ~q 9. ° 1 I J 't o U P
AT NAHUINT 2 ‘ﬂiﬁ)tj‘ﬂQ‘ﬁllﬁ‘Vli‘lfﬁﬂ'H1ﬂ15ﬂ11'1'uﬂﬂ'lﬂ'J'mmuiim'lﬂ'\lﬂﬂﬂ'(,]ﬂﬁ?ﬂﬂ’Nﬂ 2

tode miutszang 1 P-value
intercept -1165.1359 0.8629
startbid 0.0018 0.0001
In_t inc 0.1042 0.0229
age -0.0014 0.7058
gender -0.0051 0.9293
married -0.1334 0.0615
member -0.0028 0.8327
head 0.0602 0.4335
education
- primary . -0.1256 0.6748
- secondary -0.0781 0.7989
- high s 0.0266 0.9308
= vocation 0.0974 0.7527
= degree -0.0614 0.8429
career
~ governor -0.0855 0.4540
- private -0.0212 0.8712
- office -0.0173 0.8660
= labor 0.0815 0.4652
-~ house w -0.3291 0.0207
- student -0.1070 0.3955
- unemploy 0.2348 0.2194
- farmer ' -0.1677 0.3161
known 1169.7034 0.8623
rule 0.0117 0.8623
pa_exp 0.0799 0.2114

c_exp 0.0575 0.2705
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< '
ATIHUINTN 2 (D)

tlodu miudszang 1 P-value
go_tyn 0.0619 0.2775
location
= north 0.0031 0.9725
- northe -0.1152 0.2023
- east -0.1332 0.2387
- west -0.1469 0.1977
= south 0.0020 0.9848
- central -0.0705 0.5616
log-likelihood (InL) v -484.4511
pseudo R’ (%) 28.72

number of observation (N) 640
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data TYN;
infile “C:\My Documents\total inct1.csv* dlm=*,";
input startbid up lower max min income nincome age gender married member head primary

second high_s vocation degree gov private office labor house_w student unemploy farmer
known rule pa_exp c_exp go_TYN north northe east west south central t_inc;

if income=0 then inc=2000;

if income=1 then inc=5000;

if income=2 then inc=7000;

if income=3 then inc=9000;

if income=4 then inc=11000;

if income=5 then inc=13000;

if income=6 then inc=15000;

if income=7 then inc=17000;

if income=8 then inc=19000;

if income=9 then inc=21000; /*inc>=21000;*/

lninc=log(inc);

if nincome=0 then n_inc=500;
if nincome=1 then n_inc=1500;
if nincome=2 then n_inc=2500;
if nincome=3 then n_inc=3500;
if nincome=4 then n_inc=4500;
if nincome=5 then n_inc=5500;
if nincome=99999 then n_inc=.; /*n_inc>=5500;*/

Inn_inc=log(n_inc);

if up = 99999 then upper = . ;
else upper = up ;

if max >= 10000 then max_wtp = . ;
else max_wtp = max ;

if rule = 99999 then ruletl = . ;
else ruletl = rule ;

proc means;

proc lifereg;

model(lower,upper)=/d=lognormal covb;

model (lower,upper)=t_inc startbid gender married primary second high_s vocation degree
house_w east west go_TYN/d=lognormal;

model(lower,upper)=/d=c covb;

model(lower,upper)=t_inc startbid gender married primary second high_s vocation degree
house_w east west go_TYN/d=weibu1;;

model(lower,upper)=/d=1logistic covb;

model (lower,upper)=t_inc startbid gender married primary second high_s vocation degree
house_w east west go_TYN/d=llogistic;

proc freq;

run;
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data TIGER;
infile “C:\My Documents\total inc2.csv" dlm=",*;
input startbid up lower max min income nincome age gender married member head primary

second high_s vocation degree gov private office labor house_w student unemploy farmer
known rule pa_exp c_exp go_TYN north northe east west south central t_inc;

if income=0 then inc=2000;

if income=1 then inc=5000;

if income=2 then inc=7000;

if income=3 then inc=9000;

if income=4 then inc=11000;

if income=5 then inc=13000;

if income=6 then inc=15000;

if income=7 then inc=17000;

if income=8 then inc=19000;

if income=9 then inc=21000; /*inc>=21000;*/

1ninc=log(inc);

if nincome=0 then n_inc=500;
if nincome=1 then n_inc=1500;
if nincome=2 then n_inc=2500;
if nincome=3 then n_inc=3500;
if nincome=4 then n_inc=4500;
if nincome=5 then n_inc=5500;
if nincome=99999 then n_inc=.; /*n_inc>=5500;*/

1nn_inc=log(n_inc);

if up = 99999 then upper = . ;
else upper = up ;

if max >= 10000 then max_wtp = . ;
else max_wtp = max ;

if rule = 99999 then rulet = . ;
else rulet = rule ;

proc means;

proc lifereg;

model (lower,upper)=/d=lognormal covb;

model(lower,upper)=t_inc startbid married labor house_w unemploy known
pa_exp/d=lognormal;

model(lower,upper)=/d=weibull covb;

model(lower,upper)=t_inc startbid married labor house_w unemploy known
pa_exp/d=weibull;

model(lower,upper)=/d=1logistic covb;

model (lower,upper)=t_inc startbid married labor house_w unemploy known
pa_exp/d=1logistic;

proc freq;

run;
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wansAnilaninmadszananalaslilsunsy SAS V2N IBENIT 1

The SAS System 01:52 Thursday, September 11, 2002 1
Lifereg Procedure
Data Set =WORK.TYN
Dependent Variable=Log(LOWER)
Dependent Variable=Log(UPPER)
Noncensored Values= 0 Right Censored Values= 136

Left Censored Values= 0 Interval Censored Values= 368
Observations with Zero or Negative Response= 136

Log Likelihood for LNORMAL -678.46563

The SAS System 01:52 Thursday, September 11, 2002 2
Lifereg Procedure
Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value
INTERCPT 1 6.22682732 0.042249 21722.29 0.0001 Intercept
SCALE 1 0.85097068 0.032502 Normal scale
parameter
Estimated Covariance Matrix

INTERCPT SCALE

INTERCPT 0.001785 0.000219
SCALE 0.000219 . 0.001056



The SAS System 01:52 Thursday, September 11, 2002
Lifereg Procedure

Data Set =WORK.TYN

Dependent Variable=Log(LOWER)

Dependent Variable=Log(UPPER)

Noncensored Values= 0 Right Censored Values= 136
Left Censored Values= 0 Interval Censored Values= 368
Observations with Zero or Negative Response= 136

Log Likelihood for LNORMAL -481.6205043

3
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The SAS System 01:52 Thursday, September 11, 2002 4

Lifereg Procedure

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value
INTERCPT 1 -1389.7554 8449.564 0.027053 0.8694 Intercept
LN_T_INC 1 0.0669991 0.040056 2.797767 0.0944
STARTBID 1 0.00179391 0.000066 729.1539 0.0001
AGE 1 0.00138731 0.003424 0.164154 0.6854
GENDER 1 -0.1396558 0.057125 5.976657 0.0145
MARRIED 1 -0.1154399 0.060673 3.620085 0.0571
MEMBER 1 -0.0086915 0.012028 0.522169 0.4699
HEAD 1 0.07731308 0.075826 1.039596 0.3079
PRIMARY 1 0.2646124 0.157665 2.816761 0.0933
SECOND 1 0.25257684 0.165353 2.333265 0.1266
HIGH_S 1 0.27108069 0.162701 2.775967 0.0957
VOCATION 1 0.22908411 0.169522 1.826162 0.1766
DEGREE 1 0.18762469 0.171209 1.200949 0.2731
GOV 1 0.33479998 0.292973 1.305919 0.2531
PRIVATE 1 0.47029443 0.31 2.301523 0.1292
OFFICE 1 0.3186048 0.296356 1.155783 0.2823
LABOR 1 0.25403538 0.299558 0.719161 0.3964
HOUSE_W 1 0.49036422 0.311939 2.471151 0.1160
STUDENT 1 0.23228951 0.311151 0.557336 0.4553
UNEMPLOY 1 0.37056888 0.317831 1.359393 0.2436
FARMER 1 0.25748054 0.299251 0.740315 0.3896
KNOWN 1 1394.00276 8449.59 0.027218 0.8690
RULE 1 0.01393971 0.084497 0.027216 0.8690
PA_EXP 1 0.01185442 0.059722 0.039399 0.8427
C_EXP 1 0.04752297 0.049325 0.928284 0.3353
GO_TYN 1 0.07220938 0.048346 2.230862 0.1353
NORTH 1 -0.0730961 0.083758 0.761609 0.3828
NORTHE 1 -0.0658398 0.08025 0.673103 0.4120
EAST 1 0.27408994 0.112558 5.929677 0.0149
WEST 1 0.08691517 0.106934 0.660637 0.4163
SOUTH 1 -0.0890696 0.090715 0.964056 0.3262
CENTRAL 1 0.03636011 0.11558 0.098966 0.7531
SCALE 1 0.43916557 Normal scale

0.019315

parameter



The SAS System

Data Set

01:49 Thursday, September 11, 2002

Lifereg Procedure

=WORK.TYN
Dependent Variable=Log(LOWER)
Dependent Variable=Log(UPPER)
Noncensored Values=
Left Censored Values=

0 Right Censored Values=
0 Interval Censored Values= 368
Observations with Zero or Negative Response= 136

Log Likelihood for LNORMAL -482.0410741

The SAS System

Variable

INTERCPT
LN_T_INC
STARTBID
GENDER
MARRIED
PRIMARY
SECOND
HIGH_S
VOCATION
DEGREE
NORTH
NORTHE
EAST
WEST
SOUTH
CENTRAL
SCALE

DF

—t e wh eh bk ed o ek mdh e wh b ad wed emh emh h

Estimate

4.44897426
0.08183249
0.00180041
-0.0966729
-0.1023122
0.29522073
0.26724242
0.29800338
0.28293605
0.26929155

-0.029043
-0.0200968
0.29912651
0.13696483
-0.0472448
06290868
4

0.
0.44024355

136

01:49 Thursday, September 11, 2002

Lifereg Procedure

6

Std Err ChiSquare Pr>Chi Label/Value

0.307281
0.033794
0.000066
0.046495
0.046678
0.159026
0.161501
0.159405
0.165558
0.164259
0.079977
0.076122
0.109506
0.103285
0.087921
0.113398
0.019327

209.627
5.863552
747 .2504
4.323123
4.804393
3.44632
2.738183
3.494926
2.920625
2.687748
0.131872
0.069701
7.461655
1.758164
0.288748
0.307759

OO OO0 O0OO0OO0CCO0OO0OO0OO0O0O0OO0OO0OO0OO

.0001
.0155
.0001
.0376
.0284
.0634
.0980
.0616
.0875
.1011
.7165
.7918
.0063
.1849
.5910
.5791

Intercept

Normal scale

parameter

188



wansAniidernmisyszaanalasllsunsy SAS v INQUI0EIN 2

The SAS System 00:59 Thursday, September 11, 2002 1
Lifereg Procedure

Data Set =WORK.TIGER

Dependent Variable=Log(LOWER)

Dependent Variable=Log(UPPER)

Noncensored Values= 0 Right Censored Values= 149
Left Censored Values= 0 Interval Censored Values= 352
Incorrectly Specified Response Values= 2

Observations with Zero or Negative Response= 137

Log Likelihood for LNORMAL -679.6781672

The SAS System 00:59 Thursday, September 11, 2002 2

Lifereg Procedure

189

Variable DF  Estimate Std Err  ChiSquare Pr>Chi Label/Value

INTERCPT 1 6.24485581 0.044048 20099.97 0.0001 Intercept

SCALE

1 0.88191053 0.034628 Normal scale
parameter

Estimated Covariance Matrix

INTERCPT SCALE
INTERCPT 0.001940 . 0.000273
SCALE 0.000273 0.001199



The SAS System 00:59 Thursday, September 11, 2002

Lifereg Procedure

Data Set =WORK.TIGER

Dependent Variable=Log(LOWER)

Dependent Variable=Log(UPPER)

Noncensored Values= 0 Right Censored Values= 149
Left Censored Values= 0 Interval Censored Values= 352
Incorrectly Specified Response Values= 2

Observations with Zero or Negative Response= 137

Log Likelihood for LNORMAL -484.4510712

190
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The SAS System 00:59 Thursday, September 11, 2002 4

Lifereg Procedure

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value
INTERCPT 1 -1165.1359 6745.423 0.029836 0.8629 Intercept
LN_T_INC 1 0.10425072 0.045816 5.177509 0.0229
STARTBID 1 0.00181291 0.000072 641.5512 0.0001
AGE 1 -0.0014423 0.003821 0.142498 0.7058
GENDER 1 -0.005135 0.057907 0.007864 0.9293
MARRIED 1 -0.1333632 0.071319 3.496702 0.0615
MEMBER 1 -0.0027861 0.013192 0.044606 0.8327
HEAD 1 0.06016624 0.076823 0.613373 0.4335
PRIMARY 1 -0.1255886 0.299358 0.176003 0.6748
SECOND 1 -0.0780776 0.306389 0.064939 0.7989
HIGH_S 1 0.02663185 0.306637 0.007543 0.9308
VOCATION 1 0.09742546 0.309264 0.09924 0.7527
DEGREE 1 -0.0614371 0.309921 0.039297 0.8429
GOV 1 -0.0854668 0.114142 0.560669 0.4540
PRIVATE 1 -0.0212584 0.131089 0.026298 0.8712
OFFICE 1 -0.0173451 0.102792 0.028473 0.8660
LABOR 1 0.08151324 0.111613 0.533363 0.4652
HOUSE_W 1 -0.3290835 0.142306 5.347701 0.0207
STUDENT 1 -0.1070148 0.125946 0.721966 0.3955
UNEMPLOY 1 0.23478789 0.191167 1.508438 0.2194
FARMER 1 -0.1677399 0.16732 1.005021 0.3161
KNOWN 1 1169.70343 6745.42 0.03007 0.8623
RULE 1 0.0116963 0.067455 0.030066 0.8623
PA_EXP 1 0.07991616 0.063954 1.561486 0.2114
C_EXP 1 0.05755662 0.052233 1.214211 0.2705
GO_TYN 1 0.06192759 0.057025 1.17934 0.2775
NORTH 1 0.0031142 0.09022 0.001191 0.9725
NORTHE 1 -0.11561951 0.090355 1.62543 0.2023
EAST 1 -0.133211 0.113063 1.388162 0.2387
WEST 1 -0.1469089 0.114044 1.659414 0.1977
SOUTH 1 0.00198034 0.104241 0.000361 0.9848
CENTRAL 1 -0.0705198 0.121494 0.336911 0.5616
SCALE 1 0.45836544 0.020377 Normal scale

parameter



The SAS System

Data Set

00:59 Thursday, September 11, 2002

Lifereg Procedure

=WORK.TIGER
Dependent Variable=Log(LOWER)
Dependent Variable=Log(UPPER)
Noncensored Values=

Left Censored Values=
Incorrectly Specified Response Values= 2
Observations with Zero or Negative Response= 137

Log Likelihood for LNORMAL -493.9239757

The SAS System

variable

INTERCPT
LN_T_INC
STARTBID
MARRIED
GOV
PRIVATE
OFFICE
LABOR
HOUSE_W
STUDENT
UNEMPLOY
FARMER
KNOWN
PA_EXP
SCALE

DF

D e T e T e G G S G G G W S SR §

Estimate

4.25109597
0.12108609
0.00183257
-0.2093433
-0.0726283

0.0130866
-0.0219431
0.11284319
-0.2467029
0.02527291
0.34637388
0.01196183
0.10485027
0.10449557
0.46841112

0 Right Censored Values=
0 Interval Censored Values= 352

149

00:59 Thursday, September 11, 2002

Lifereg Procedure

Std Err ChiSquare

0.350157
0.041337
0.000072
0.059361
0.104999
0.122812

0.10011
0.105339
0.130724
0.112544
0.181457
0.090508
0.059275
0.059194
0.020665

147.3928
8.580442
655.6038
12.43713
0.47846
0.011355
0.048045
. 147559
.561539
.050427
.643686
.017467
.128911
.116335

W WO WwOow-=

6

Pr>Chi Label/Value

OO0 000000 O0COO0OCOOO

.0001
.0034
.0001
.0004
. 4891
.9151
.8265
. 2841
. 0591
.8223
.0563
.8949
.0769
.0775

Intercept

Normal scale

parameter

192
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p13ANOAMAINEIENUUINAIIM (Standard Deviation : SD)
nannIfININ

t 4
=

1un3dives normal distribution function szTAunRAtiazAWTEug M Feil

meanWTP = e#+05"
medianWTP = e*

4
Q

VUABUMIMIAT SD vosnuRasaNuan iy

' . . . . . & é‘ Ky
Amual¥ A fio i1 marginal distribution function Feiuegfugilivumsnsyae
»
dmiunsdives Log-normal distribution function ®14150%1 1AA47

1. amAmidnn

- ' : '
3N 1 Aundennudnletie

+0.502
a(meanW) 'OgN - 8(6'” 03 ) - e(y+0.50'2)
ou ou
4+0.5q2 2
a(meZZ-W) IOgN - a(e ) = O_(e(,u+0.5cv ))

Py (IR o '
nIain 2 muﬁug‘mmwmulww

o(medianWTP)
ou

o(medianWTp)
oo

IOgN = e(;z+0.502)

logh =0
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1 ' 1 (Y o 1 o 1
2. 1A SD vesnundsnazaissgmuauanletsnnuanleie

SD =JAVA

' ' P
3. 1V f® A1 covariance matrix ¥4 1491005 Uszunanaves IUsuAsy SAS 910
ABUNAADT

faeg1ii 1 mime SD Tunsdlvesaundoninndulenisvenguiledad 1

1. meanWTP = '6-22682732+0.5(0.85097068%))
=726.9828369

[0.001785 0.000219
0.000219 0.001056

s 4| €% ] _[726.9828369
"7 [o(er sty | | 618.6410791

v 2 o
Axiu A1 SD runsant 1A Asil

SD = JA'VA

0.000219 0.001056 || 618.6410791

726.9828369
= [[1.43314676 0.8124942208
\/[ 3314676 {618.6410791}

= 4/1544.515399 = 39.30032314

_ \/{726 9828369 618 6410791{0.001785 0.000219][726.9828369]

i 14311 SD vesrmAsn Ay leseiid e 18Tiduviiy 39.30



o ] 4 ' 1 o o 1 ' W v 4
ALt 2 M15MIATSD lunsﬂvmmuwi1uﬂ'Jmmuhmwmnqumamqﬁ 1

1. medianWTpP = e'622682732)
= 506.1470906

(0.001785 0.000219
0.000219 0.001056

0 0

'
s Ao e"}=[506.1470906]

4
L @

1 4
ANIY /1 SD Msan1la aeil

SD =JA'VA

0.001785 0.000219 | 506.1470906
= [[506.1470906 0
\/[ lro.ooozw 0.001056][ 0 J

=ﬁ).09o34725567 O.1108462128(506'1370906J

= +/457.290006 = 21.38434021

< (R} (" 1 { o ' ' as
vy 183181 SD vosrissg A AL et oiid e 4T 21,38
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