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¢ = g(Xs,8) +m, 7 m: 2 NO,v) 3 :

Maz U(Z,q)

st. Y =2+ Pq 2.1)

R YRIBEEREENS (RTRERY PRIREREA ZR
REBREML BRAEBRES 1 IHRZEOEES:

log L = —% log(27) — nlogv — (%){—-—————-[q ~9(x.B)] } (2.2)
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REEEHE THABENINEERAMYERABEORERE
LBHENRERTETEE  HHRBEGHNEREBR THREEER
B MAREBRERTHREZRTR  B—EEH (etante) WA E - EH
R B - SO B AR RS BRI E ¢ (1R R (open-ended)
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Hanemann(1984) )54 Cameron(1988) &€ sk b L2 HE S E R > Hane-



M- BRES BEEERERBFEEZEH 91
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U=V;(Y) +uw, (2.3)

K j=0RRFTB/EABETFEBRE j=1 RTATEAETEKE
MYRBZHEREEN® o BE /AR TRAEENREE - F

V(Y =T) +wi > Vo(Y) +wp (2.4)

BiZshEEZE “HEE” - R Hanemann K% 58 - MBENEZRERE
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FHEB0CHREE j=0ERRER(TREAEBRERE  j=1%
TRR S (TEAEBERDE  AVE TRARILE ZHEDFTEEX
o T 50 DA A8 78 & e o -

T < my(up) +m — mo(uo) — Mo (2.5)

YREAFHER A RERE FRANBERTSES (CYM TBH
9% » 2 I probit 8¢ logit 5 B 3k {5 5+ £ 8 » A< SC{E DL probit % B T 7477 -
U EESEEEar USRS EENT gk ZHELR
RERE TR ZE:
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AU{ = AU: +€i
= f(X:,5) + & (2.6)

AU SO SHEONCESXA TRUES SRS X U L=1R
L=0ARRFeHEEERTEEXN TR el — 8B 0 -
B RWE o2 2% e RS - B probit BE BB L= 12 MR

Pr(I; = 1) = Pr(AU; > 0)

= Pr(e; > — (X3, 6))

— PI‘(Z > —f(fiaﬁ) )

FXiB)

=Pr(Z <
e}

)

o {00)

) (2.7)

Kb ZHEMEEAE > OFLMEEEC B IR TR S BN EY
=

f(Xuﬁ)
g

log L = {1 log & )+ (- Iy ogl1 — (XXl yyy - 29)
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M (5 3)
1 i — 9(X,
logL = —(—Tzl—)log(Zvr) ~nlogv — (-2—)2 1: = 9(%, B)]
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+ 3 ar1ogl PIE By 4 (1 pyrogn - (2EED) (o)

COHOXANBHESEI B PR -
- B R B RO R IR

1 BB ZEE

AMAUEEMHBREG > A HRIEATE = BRI ETEE - iy
B HE - Cameron(1992)BHR M AFHB A= UBAEH TG
A RMETT - RS2 & # Al B Cobb-Douglas #I = - E & BF R F #H4%
TCM - #ifE CVM RSB S =EEeH Ak MERFELCEE- BT
Z o R FRER AR TCME R - fligsy CVMEBER R TCM&E CVMEE &
BMESEERT S8 228K QIR UFAMAEEITMH LU
e SR RME—S A - RFIBERBEEEEENRBIRE (QRHEE
B 7 i (Z) 2. 3% Fl B 81 B Cobb-Douglas #1 = - H 5 67 3 FI B 87 ¢ = OF
HEESH FhESRAEERES: (54

U(Z,q) = alog Z + (1 — a)log(q+ 1) (2.10)

MWBEEWNHAERHBY =Z2+Pg HP YSFHH PHEMLq ZEE.
Bl B H EMGZIRER A - B & Cameron f € FHI M TCM 2 -
C2RBEHUEH P Z 9(X:,0) B (ES)
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9(Xi,8) = argmaz alog(Y —pg) + (1 —a)log(g +1)
q

}/
= (1-a)(5)-a (2.11)
K argmor RNEBALHEREZ ¢ BE - AN CVM ERT
RHEZEZNRATHA U ZESA:

f(Xi,8) = AU =U(Y - pg,q) - U(Y,0)
= alog(Y —pg) + (1 —a)log(g+1) —alogY - (212)

AR QIDRE 212 RRABLES (22) « 28) & (29)5hh » A4
S SHEEEY S

—BRTE KEEEDZBABMGEHRERES BE (22)
QR CORAFH S B MAZR 08— B 1 mEH LB R
B RABME £ QIR HAENT  REMETCM 2
B EN S RS SR 02— B T8

Z(1+%)(¥-d)
S(1+%)

G =

(2.13)

AP ARF o ZEAMMEETH - #iE CVMER K TCME CVMZE &
BEARBERABEUEH RN —BEECUERCERERBEN fIaH
e CVMHBE R 7 —RE R R 55

. llog(Y — pg) —log(q +1) —log¥]} - &' (L)
214 (D)

_ o log(Y — pg) —log(g + 1) —log(V)] - @'(£)
2.6 -t - o(0)

o

}=0 (214)
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300 - 100THREMBN -BE)RETHEE . (EORXELR &
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AAEMRANKALKEL BB REESPRESERE
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FHL 3 4 3 )
R1 ZHEEHEMIEHHRERE
WU RS | E% FgE | e
YEAR ZHEEEEWESR 31.257 | 13.281
PRI &£

SEX HE e 0 0.618 | 0.486
=1 884
=08k

AGE ZEEER 35.600 | 11.830
BA B

EDU ZEHHEBERE 11.165 | 2.787
BArc g

INCOME | 285% % A /e 23.996 | 15.331
(=

AVG B T 45396 | 22.964
STHENEARER |

MEMBER | & 8{7: F5¢ 5517 | 2.146
ZEHERERE AL

CHILD | ®a7: A 1.701 | 1.369
ZEHEFRT R 185

FREQ BB AM B A 0.246 | 0.785
SFHERE—EEF
B bk 85 fife S 2R 8

TC B R 50.064 | 27.115
SHEEEEMKRSR
BB THE
BA 5T
]2 EBEREMSE

FIZE | R | BIRERY | ERETE S L

(@) (AN 1N (%)

10 44 | 44 100

20 46 |46 100

30 43 |43 100

40 42 |40 95.24

50 46 ) 42 91,30

60 41 39 95.12

70 45 |37 82,22

80 43 |36 83.72

90 47 |26 55.32

100 46 |25 54.35

&2 (443 378 85.33
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5 RBmMEFY- - FEUME(DEEE INBFYTEKRETH I
e 77.52% -

AAFREERRE L BB SAS( Statistical Analysis System ) FE H
RERAR ERMSNFIE LRESEHRA—BHETRE PO AEN
f&i 5t 20 (MLE)#8 & » T2 5 SAS #t 51 ¥ # b L\ Newton-Raphson i& 3 4

(FFR Judge et al. 1985) » BT B E AP BRI E Y 2 B {55t
ZEALUKIUEEE ()

4. fEEHRE R E o 47

41 BEMBR

REEWBRERREMNGIRECEERE  RRETHE 6 NGEMHFIK
& > TATE A SRR E LR AT TCM 23477, BRI A TCM S CYM S & B R
ETAN > EREBRGERBIREE R E K TCMZ BT R A8 S RE
¥y CYM fin A ik 5t -
BTHERABTARUGHHEBEINERZIEZR XWERE A
Cameron(1992) % & TCM 8 CYMME R 2 F k4> AR Q)R Z M=
FORER 22) ANz fige TCM AR (2.8) KXz fifs CVM AL T (551 T
PERETCM » #idE CVM R ff & TCM B CVME =@ #28 - (RS AEER
AR 3 FIR - FIAE 3 & RET ARG E (likelihood ratio test) »
B DL A IOURS (B FRE TCM R 2 R A & TCM 8 CYMIARZU A7 18 Bl A9 465
RUFMBEEEER i CVMER (ERE) MISTRERLEEEYE
ER FERAZENOIMBCYMBRERERTHZHNREAY KTEH
AU A R AR R E B

MENRI b SERIZGEHBERAER(E TR EEER
Fia 28R4 - i CVM#EITIE » Sellar - Chavas J Stoll(1986) £



98 R FEHET

logit BEATHRBAFEARFBEANEIEREG  LHEHFXTHE
FARA L Z A - L WTP(willingness to pay) R REEXME > g(z) BT
ErxEBRTEHE "BE, CHEEERE ITFYECEES:

X max
E(WTP) = / Xg(X)dz
0

X max
= Xomax — /0 FSEACILINPN @

g

R Xy BEHEBELNORELE EWTP) He RHA VAR
B{E Bl

BWTP)  Xms  §(X,q)
q B /0 2=

(L2)dz > 0 (42)

R fo= 5L Bt fo HBABIFEM TR

f=aclnlY —pgl+ (1 —a)ln(¢g+1) —alnY (4.3)
Fit A
Y —pg
> Yy (4.4)

Bfe <0 ZHREREG. A BMTCM BEME WABAKLCLHEZ
Kuhn-Tucker {6 7R B & (4.4) 5% » B It 2 5 0 0 4 o 1% 425 2 Itk 8 B 4 -
BEZEERATZER FEMAE TOMEFARB L ENT 2R AR
R AR CVMBREYENSTRE2FFREN REEAEE R
BTCMBER ZER (ZEEEZUEER) RTRE-

42 B

—HBWE ETERBEVTECIEEN HEREHFRBEAGN
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Wt EEE NEEBREY REREYWEMERWLEEFN#L . ¥
# ¥8 8 & # {§ B B (compensation variation, CV) F ¥} % ## & (equivalent
variation , EV) - f{E2ERHERBELERNBRER BEFBEER
R FRKEMFUE (RERDGENBEERS: MYSHEAERE
BERREBEERERELRBETBTRENBEERE (B
HEGEFRERZ S ERAKEETFRERER) - BREEHKE
EBRREE REKIWMT TFARHNHAB M "XAFET T
TEAEREMNSE, BEAREU "TTENHREFREEANE, S#{%k
& (B9 AIRCV R EV ZEHEWH (45) K (4.6) —HRT:

Mqax U(Y —pg,q) =U(Y +CV,0) ‘ (4.5)
.Mqax U(Y —pg— EV,q) = U(Y,0) (4.6)

IREL CVBENRZERBEEMFIRENTRMBOSE S BV AEE
—EEER WEZHR "HRB\ ETEAMBRE, & TTHR &
IRAEWRBIRE) WREYEZR - BRAEY U(Z,q) =alogZ +(1 -
a)log(g+ 1) 2B FA (45)A Kk 4.6)ABWBRBEH » AIRE:

—{l—a

CV =all-a) (Y +p)i(p) e -V 4.7)
EV =Y +p-Y%p) % %1 —a)~1-9 (4.8)

#% CV R EV ZHHEAR ANE @8)ARAEE b KMAKR3 &
TBz4 c R4 BBE—FISMECYMBR THEAZEY EVECVZHE
 HEAE TCME RS EAE R EMLE- (5 10)
HE4ZREVEEHER KRB CVMBENGHHERRD
SEACE - ABTEZHESE (BV) A@MERE (CV) » U—H2E
FRCBEEERHMEME KREEBTERETHERGE  EREK
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TRDDEHET BUFRASMT LEEANAHZERE - ER
G REUTTRUSFREBRUTZIAEEBERERE - (& 11)

43 I &

KK%%%%M%@Z%%E’u%ﬁﬂ%ﬁ&%ﬁ@%ﬁﬁ%
- BHRERAFECTRSUIRERAETEERERNE T H &5
M BEEE M EAIEADE R - Cameron(1992) B9 4 & ik B il A< B2 (R 5%
TMBEEENCEE AL BET — TR AR » A3CLURE IR R A
v (pure TCM) ~ #4253 25 717 35 26 £ 1 (pure CVM) B #% & TCM 82 CVM 1
(TCM and CVM combined) = 7 R BT H 6 ZRBEMT:
(DRAFETCM k. TCME CVMEB &I REEIN(GH TS CHBERRE

SF o afE ¥ 7E 0.9999 & 4 -

QEHeHEBE(EV) REERE (CV) 2FEH8 £/ % TCME
TCME CVMEERERITEFEEHNRIIL  MEME CVM &
BTREIBTAELS-

QHELEFIFER ERMETCME TCME CVME S B ZHRBEHE
Fr EEMBHEBERENRENRHENMERTS  BFEF
KWITe M BREENER FHECVMERLTEIBEETHER
BERAKNESEMGET »

BRETRAENZSEEHE BHEMABRRERAENERFSHEIE
FENZE MBEBETETHEINNEG _EREZE DUHERE
ERHERECTHRBERRIAMER-

5.8 &

HREG T EEERERANRERFEZERERRE £
ZREEFEVERES > MEFRRNBRTSTEEHECHTHLE



BRI BEF ETRERENETEEZMEMR 103

AL ZHEREXR EFSI BRI A ERL > Cameron # &k — i@t
ARG FERET—EF A FIABRSHAE A% E
HEOER  BEFMBEAEHIERROWE CHHEES TCM&E CVME
BhHECHNER BEBIES TCME CVM - ACF| A ME TCM -~ #
BCVM - & TCME CVME=ZEHFEAFTBERER LHBRIFEH
RERER .

FTHENBERETS EHNRRTYEEEFRFRELETHEMKGIRE
BEXAHNEB|NBI0TELE AXNEERFRER MEEERA K
(TCM) AR B R ERERRE  EH - HETHRES B
FATECHAEREERES RE_BECFEHERETRE MER
RHEFGEECHEREITEE  ANSRENEEEERMFMEEES
FEWTSEBE > T SAS HEH##8 & L Newton-Raphson i&f ik B 1T 2
REAPERERRCERURNEABMUGET N AZEREAE
BE HHEAIAEH—EEHEWBRMEAXZHERERES 54 &
179 {82 5% %% A 2% 8 & Cobb-Douglas I 5%, - i 6 fR B R IR ER A & Frig
HEALRE—ERFAGR TEEPEHLERETE  EESEWMEET-
HRx TCMEﬁiCVMWE’F%EEZKE%%E@E*E%ﬁﬁ’ﬂfﬁ%&?ﬁﬁﬂﬁﬁi@ﬁ&
mEle & CYMEBERGRAHESEEHEMCHATTFRERRTR
BRGEMSLEAES  EREEREKERRER FURBEF CVME
BERERENRRZ— MESEREAHETCMERSERWREE
MEEE WHESABALES (METCM) k& (HEKE) HER-
BB L AEE 5.0h AR ARE TCM SEiS &1 20 32 5 2 R [N B ZE 1A 30 FE
HHZREASN MERAERZRE 68 TCM & #E {L BH 8k 5= A%
B —J (BE12) b=z dh AW TCMEREERE—BHE  KFR
HBAERAE THRERRR SEAXB—BREl - (F13)

AR BEER S EH BRI - Efﬁﬂﬂ%%{?&’ |] F| A
REERATIRS SRS BIE CVMTEE!&%%T;‘E&“PE%%‘E%#%Z
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TREFEAGEG - K TCM R % B 8 K {b B B & Kuhn-Tucker & {6 {4 -
REEHHEZEMNESTHOLERE  AXNERERECEIEELSS
w2 Bl -

ﬁllp

i

L — PR R BB RS TCM B CVM B I 2 45 & 4 X0
WA i o B A TOMAEE chBS R AR MO T A BERRO 8 BRBRNE
REREHERSE S M2 PES MR % RAOME . AEHGRT LG
B AME REE CVME R R BRMEN TCMBEESN—AREH -

VERARAHERERT ST EECEENRES BB (1990)F 5 2
By 12 BB SN B W AL B PU AN 88 VR (1990) B SIS AL A e (1092) - &
WHAEER (1993) - O RE A (1993) REEE (1993)% » K& @K A KL
i o

3EFBRTCME CVMZ M BB SR BRI T4 » RS
B AR (29) s e(Leefy gy

[( f(:c;,ﬁ) ) + p(q;—gu(a:.-.ﬂ))]

(1-p1)7F

B - AT 90 B 452 98 2 72 =X 70 B T 00 0B K % o T SRR K 2 B
B EAMGHEZEE EAAXBROMRNCMEREEEAET K
BAXZRE - RROFRTREL—BR LEENERREYE TTHR
B — {5 B 9 TE e 1% -

LEMEERSHAERRER U(Z,q) =alogZ +blogg ERHBEMT ZRIE:
()7 5 B 7 R B9 TCM B MR CVMBIE T BMERN S ES 8 (0.0
B REA SR BN —BEAF BRGNS RE— R NE—EFERR
ESERMY E B AEOEE R — - QRS B TR
BECV)RESRE BV)AR NERAKEENREESHARSEERY

&{

}
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CVEEV 2 EXNBUBAERE(=0RELEE  BRRMEQ).
MR AERERS

U(Z,q) =alog Z + blog(q + 1)

REEOMFE BIEREER . B 2B AEUMGH XML E . mE
BRBE-—HNBEABOUEGEH X BMERR o+b=1 TIKAAEREES:

U(Z,g)=alogZ + (1 —a)log(g+1)

5. %€ Cobb-Douglas % F B B 2 B3R 7 » T 0 B SR B B A 6 1R 0 88 A0 B IR O 48
WER—E—RECEAEY BEAMVEFES ERSHEL EHhE
SCIR P TR T W AR LG B 2 R 0 OB SR 19 8 B S AR AR 1 LR B (Y /) B 4
HHGE TEBRELEREN - RATTIHSEE S RERTHE  KE
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Application of Economic Valuation of Recreation Sites
— An Example of the Experimental Forest of National I-Lan Institute

of Agriculture and Technology

Kai-Lih Chen and Yue-Fang Wen
Department of Agricultural Economics, National I-Lan Institute of

Agriculture and Techndogy

Three approaches are used to evaluate the economic value of a plan-to-open
recreation site — the Experimental Forest of National I-Lan Institute of Agriculture
and Technology (NIIAT). The approaches used are: (1)pure travel cost model (pure
TCM); (2) pure contingent valuation model (pure CVM); and (3)TCM and CVM
combined model. Three sets of data are conducted in the analysis: samples from
I-Lan county and on-site travellers, and a survey of all staff in NIIAT Maximum
likelihood estimation (MLE) of probit model is applied. In pure TCM model and
combined model, the relationship between sarriple and prameter matches that implied
by economic theory, and the resulting equivalent valuation (EV) and compensation
valuation (CV) are approximately NT$30 per household per year, which is plausible.
The result of pure CVM model seems implausible. Because of the setting of utility
function and data source, the data from on-site travéllers plays a dominant role in
the likelihood function in combined model and hence the results of pure TCM and

combined model are closed to each other.



