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contingent valuation method

CVM
CVM

elicitation method willingness to
pay WTP willingness to accept
WTA bidding game

open-ended closed-ended dichotomous choice
CVM  Davis

1963 WTP/WTA

Boyle & Bishop 1988

WTP/WTA
Hammack & Brown 1974
WTP/WTA

WTP/WTA Arrow etal. 1993

Bishop Heberlein 1979

single-bounded dichotomous choice
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Carson Hanemann Mitchell 1986

double-bounded dichotomous choice Scarpa  Bateman 2000

triple-bounded dichotomous choice

WTP/WTA Hanemann Loomis Kanninen 1991

Scarpa  Bateman 2000 Bateman et al. 2001

WTP/WTA

2003
almost ideal elicitation method
AIEM

AlEM

AlEM AlEM
WTP/WTA
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=Var (1)
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AIEM 1
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WTP 104
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AU
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5.68
320.78
539.36
729.33
919.30

1137.88
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540
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920
1140
1450
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3.78
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Arrow et al. 1993
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40
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National Oceanic and
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Ae, logistic distribution

distribution E(As,)=0 V(4¢ )=02
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WTP
WTP
Ae =u 3
(13) (22) (24)
(13) (22) (26)
Newton
Greene 1998
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x5 EZTROHEIIRUEE MREMBZMHEHER 7

U 50417+  615.14** 586.37%*  59L27**  634.70**  636.81**
(2847)  (27.46)  (24.40) (2811) (2712 (2432

o 652.08**  651.17%* 57593**  58697**  603.60**  556.14**
(3453)  (27.14)  (20.75) (2976)  (2304)  (17.20)

Log-L -71356  -1078.34 -4052.01 71259 -1079.23  -4048.00

1 523

3 AlIEM

**

1%

%6 EZEMEMIRUEE TEEVREFEEREVNREREZ LR

%0

%0

%0

%0

2.32480°2 1.859802

----------- 1.9056 02

2.29290°2

1.77130? 1.74360°2

1.77800? 1.7951 02
2.01860°2 1.91200°2

1 523

AlIEM

AIEM
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WTP
4
WTP Gender
Age Family Edu Income
Knowarea See
Outdoor
Green
7
(27 (28)
linear linear-log

Ae =, + B, xGender, + 8, x Age + 3, x Family, + 3, x Edu,

+ B x Income + B, x Knowarea, + 3, x See + B, x Outdoor,

+ B, xGreen,

Ae = B, + B, xGender, + 3, x Log(Age ) + B, x Log(Family. )

+ B, xLog(Edu,) + B. x Log(Income ) + B, x Knowarea, + 3, x See

+ B, x Outdoor; + B, x Green,

49

(27)

(28)
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K7 BEZDHERETRUGSEREHCES  TIIERZRES

C )

Gender 0.507 0.500 1 0
Age 39.245 11.351
Family 4,358 2.131
Edu 13.476 3.237
Income 94.608 78.435 2002
Knowarea 0.577 0.494
1 0
See 0.103 0.305
1 0
Outdoor 0.438 0.497
1
0
Green 0.191 0.394
1 0
WTP 636.813 556.677
1 523

4.4.2 BAFEZ AR
(27) (28)

(13) (22) (24)
(13) (22) (26)

Newton
8 9
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-14449  -130.67 -84.94 -111.94 7331 -20.49
(207.17)  (202.83)  (177.37) (201.49)  (195.25)  (172.69)
Gender  -91.10 -86.32 -74.20 -91.36 -87.99 -70.93
(54.96) (53.29) (47.01) (54.36) (52.93) (47.45)
Age 4.64 361 3.70 4.36 3.00 4.06
(2.70) (2.66) (2.35) (2.66) (2.61) (2.33)
Family 2863 * 2618 * 2897 * 2792 * 2407 27.16 *
(13.65) (13.19) (11.73) (13.48) (12.92) (11.43)
Edu 2174 * 2541 ** 1999 * 2073 * 2535 ** 1939 *
(9.79) (9.69) (8.31) (9.53) (9.34) (8.29)
Income 0.23 0.33 0.39 0.24 0.32 0.38
(0.393) (0.388) (0.34) (0.39) (0.37) (0.32)
Knowarea 14837 * 14806 ** 12963 ** 14206 *  144.35 ** 107.99 *
(57.68) (55.68) (49.19) (57.09) (55.43) (49.78)
See 78.30 69.44 36.87 74.59 65.85 6.12
(84.84) (83.69) (74.28) (87.92) (87.34) (79.12)
Outdoor ~ 97.12 99.99 79.02 91.37 104.41 75.70
(58.79) (57.06) (50.81) (57.96) (56.54) (50.83)
Green 121.40 110.29 109.31 130.24 113.14 116.28
(73.88) (73.47) (65.81) (73.16) (71.93) (64.45)
o 619.34 ** 62361 ** 55203 ** 56306 ** 580.19 ** 53566 **
(33.01) (26.09) (19.96) (28.52) (22.12) (16.56)
Logl  -69367  -105804  -4030.97 -692.88  -105823  -4028.37
X209 39.79 40.60 42.08 39.43 42.00 39.26
1 523
2 * 5
* % 1
3 AIEM
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x£9 WEIZFHEBFE TRIUMRHZHEHER (linear-log)**

70141 -611.77  -512.49 -65247  -52340  -543.68
(501.53)  (493.02)  (434.01)  (490.92)  (479.72)  (428.68)
Gender -84.52 -80.67 -68.96 -86.68 -84.22 -65.90
(54.77) (53.22) (46.95) (54.17) (52.79) (47.39)
Log(Age)  121.00 75.58 85.68 115.36 58.69 108.49
(10343)  (101.32) (89.58)  (102.10) (99.87) (89.59)
Log(Family) 101.41 71.30 83.67 102.92 69.83 84.77
(60.12) (57.22) (50.24) (59.17) (56.75) (50.91)
Log(Eduy)  120.37 149.07 102.99 114.25 147.32 100.44
(89.93) (89.84) (75.79) (87.14) (85.84) (75.88)
Log(Income)  68.86 83.99 * 7444 * 66.50 8450 *  78.06 *
(38.74) (37.72) (32.81) (38.22) (37.12) (33.08)
Knowarea ~ 152.95 ** 15300 ** 132.80 ** 14588 * 14870 ** 11150 *
(57.85) (56.02) (49.46) (57.25) (55.62) (50.01)
See 78.28 71.24 38.17 76.28 67.14 5.52
(85.20) (84.08) (74.57) (88.26) (87.63) (79.48)
Outdoor 85.42 86.27 66.08 82.39 92.97 64.03
(58.80) (57.18) (50.97) (57.95) (56.59) (50.98)
Green 113.61 103.64 106.39 121.92 105.04 111.17
(73.42) (73.17) (65.47) (72.77) (71.60) (64.30)
o 618.90 ** 62356 ** 55231 ** 56258 ** 57991 ** 536.24 **
(32.99) (26.08) (19.98) (28.49) (22.11) (16.58)
Log-L -693.73  -1057.89  -4031.47 -692.97  -1057.98  -4028.94
X2(9) 39.66 40.91 41.08 39.25 4250 38.12
1 523
2 * 5
* % 1

3 AlIEM
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AlEM
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% 10 WEZHERHE TESVXERBREEEVNREREZ LR (linear)"?

%0
%0 %0 %0

2.324802% 1.859802 1.771302 1.7436072

----------- 1905602 1.778002 1.79510°2

----------- 1957602 1.803202 1.79900°2
----------- 2.329802 2.029902 1.912002

1 523
2 AIEM
AIEM
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1 (linear-log)*2
%o
%o %0 %0
2324802 1.859802 1.771302 1.74360°72
----------- 1905602 1778002 1.79510°%2
——————————— 1957002 1.805602 1.799302
----------- 2.330202 2030302 1912002
1 523
2 AlIEM

AIEM
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2.3

22

%0

19

1.8

17
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= 4

24 r

23

X 21 +
%0

19 r

18 r
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(logistic)
(logistic)

(normal)

=

BMEZHERFE THERURRERENRIZERZ LR (linear)

——

—— (logistic)
(logistic)
(normal)

=

17

B 5

EXHETE THEFEUXRRERERRERZ LR (linear-log)
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9 A
Vs T

CVM
2003 AlIEM
AIEM
AIEM
b &E
1. 2003 AIEM
WTP Var () 4.0000x 2> x 7
m N
32000x > x 2> 30476x—-x 7" 30000x > x "
m N m N m N
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3 U o
de =X de =
Kanninen 1993 Alberini 1995
4 de =xp de =y
de =y de =xf de =p  Le =xp
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k
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Construction and Empirical Examination
of Optimal Efficiency Index of
Willingness to Pay

Ming-Ta Su and Pei-Ing Wu’

Although various elicitation methods have been developed in contingent
valuation method for non-market goods evaluation the shortcomings have
appeared in all the existing methods. An elicitation method developed by
Su (2004), named almost ideal elicitation method (AIEM), is a triple-bounded
dichotomous choice followed by a continuous open willingness to pay
revelation. This elicitation framework has the advantage of offering a
paradigm for empirical research in examining efficiency performance of
welfare measure. That is, an efficiency frontier can be drawn and can also
be used as a reference frontier for all other empirical estimation.

In order to examine the relative efficiency performance between
theoretical design from AIEM and those from various other empirical
estimation designs, an efficiency index is constructed for this purpose. A
set of data in evaluating the benefit of Black-Faced Spoonbill Protected Area
in Taiwan is selected.

The results show that all empirical efficiency performance of estimated
mean willingness to pay is lower than that from the theoretical derivation.
And the differences arise either from more respondents characteristics
included, different selection of distribution, or different choice of estimation
functional forms. The loss of estimation efficiency can clearly be indicated
from AIEM designed in this study.

Keywords:Almost Ideal Elicitation Method, Efficiency Frontier, Efficiency
Improvement, Black-Faced Spoonbill Protected Area, Optimal
Design
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