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AJAE appendix for Modeling Starting Point Bias as UnobservedHeterogeneity in Contingent Valuation Surveys:an Appli
ation to Air Pollution
Frédéri
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hiniJune 2006

The material 
ontained herein is supplementary to the arti
le named in the title andpublished in the Ameri
an Journal of Agri
ultural E
onomi
s (AJAE).



Misspe
i�
ation biases with 
ensoringIn this appendix, we perform a set of Monte-Carlo simulations whi
h a

ount for 
en-soring of the WTP distribution:1. We 
onsider that respondent i's willingness to pay is generated su
h that
W ∗

i1
= 200Xi1 + 200Xi2 + 200Xi3 + ui (1)where X1 is a 
onstant term, X2 is a 
ontinuous variable generated using a normaldistribution with mean 0.5 and varian
e 4, X3 is a di
hotomous variable generatedfrom a Bernoulli distribution with values 0 and 1 with probability 0.5 and u are theerror terms normally distributed with zero mean and standard deviation σ0 = 50.The varian
e of W ∗

i1
is given by

V0(W
∗

i1
) = 2002V (Xi2) + 2002V (Xi3) + V (ui) = 172500 (2)with standard-error 415.33.2. 600 observations are drawn a

ording to equation (1). When W ∗

i1
is negative, itis 
onsidered as a null WTP. A

ording to parameter values, the 
ensoring rateequals 16.17% and the un
onditional mean WTP is given by

E0((W
∗

i1
) = Φ(400/415.33) × 400 + 415.33 × φ(400/415.33) = 437.10 (3)3. The bid design is su
h that bi = 300 for the observations i = 1, . . . , 200, bi =

400 for the observations i = 201, . . . , 400 and bi = 500 for the observations i =

401, . . . , 600.
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4. In keeping with the e
onometri
 models, respondent i's answer to the open-endedfollow-up question is generated su
h that:
Wi2





(1 − γi)W
∗

i1
+ γibi if W ∗

i1
> 0

0 otherwise (4)where γi is a random variable with values 0.2 and 0.8. Its probability distributionis 
onditionally de�ned with respe
t to X3 as in the simulations without 
ensoring.We draw 500 arti�
ial datasets of 600 observations. In a �rst step, we estimateby maximum likelihood the homogeneous an
horing model, and ignore the fa
t thatan
horing is heterogeneous in the population as well as we take into a

ount 
ensoring.In a se
ond step, we estimate the Bernoulli heterogeneous an
horing model used togenerate the data taking a

ount 
ensoring. Table 1 presents the mean and the varian
eof the prior willingness to pay W ∗

i1
as well as the mean and the varian
e of parametersin equation (1) for the 500 simulations and the two models.First note that the estimations of the homogeneous an
horing model when p = 0.5lead to results that di�er from the 
ase without 
ensoring. Although, the standarddeviation of the error term is still highly biased (368.32 while the true value is 50), theparameter estimates asso
iated with the 
ovariates and the 
onstant term in the WTPequation also are highly biased, and 
onsequently also the mean WTP. This is not the
ase when one does not take into a

ount 
ensoring as shown in Table 1 in the arti
le.Se
ond, in keeping with the non 
ensored 
ase, the parameter estimates asso
iatedwith the WTP equation 
ovariates, the standard deviation σ̂ and the mean WTP arealso biased for all other values of p. A

ording to these results, the 
onsequen
es of amistaken assumption of homogeneous an
horing be
ome more a

entuated if one 
ensorsthe WTP distribution at zero. 3



Finally, the estimation of the heterogeneous an
horing model leads to unbiased pa-rameter estimates and thus an unbiased mean WTP whatever the value of p as in thenon 
ensored simulations. Therefore, the heterogeneous an
horing model with 
ensoringyields a

urate parameter estimates when the true WTP W ⋆

i1
is 
onsidered to be positiveor null.
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Table 1: Monte Carlo Simulations (Varian
e in Parentheses)Case Model E[Ŵ ∗

1
]

X1 X2 X3 Std. Dev.parameter parameter parameter σ̂

p = 0.5

Homogeneous Mean 550.33 43.63 343.84 342.74 368.32Varian
e (2018.44) (1833.10) (1714.43) (2544.71) (3072.59)Heterogeneous Mean 437.45 200.25 199.96 199.86 49.77Varian
e (228.96) (15.89) (2.07) (22.96) (2.89)
p = 0.6

Homogeneous Mean 557.56 30.21 344.57 386.38 360.40Varian
e (2390.10) (2447.24) (2023.77) (3685.51) (3542.68)Heterogeneous Mean 437.53 200.37 199.97 199.80 49.83Varian
e (229.46) (15.28) (2.04) (21.74) (2.77)
p = 0.7

Homogeneous Mean 559.74 23.28 340.32 420.60 345.90Varian
e (2032.45) (2235.35) (1698.81) (3538.59) (2857.97)Heterogeneous Mean 437.51 200.36 199.97 199.76 49.82Varian
e (229.96) (15.02) (2.02) (21.34) (2.78)
p = 0.8

Homogeneous Mean 559.96 19.01 334.07 450.70 327.07Varian
e (1936.93) (2222.02) (1512.64) (4074.11) (2481.91)Heterogeneous Mean 437.49 200.32 199.97 199.79 49.82Varian
e (230.14) (14.75) (2.01) (20.88) (2.69)
p = 0.9

Homogeneous Mean 560.21 16.72 327.88 477.15 306.43Varian
e (1825.52) (2147.45) (1352.05) (4404.66) (2083.63)Heterogeneous Mean 437.49 200.30 199.97 199.83 49.81Varian
e (229.35) (14.27) (2.01) (20.72) (2.65)
p = 1

Homogeneous Mean 560.20 14.78 321.94 501.92 286.09Varian
e (1450.28) (1803.02) (1135.36) (4121.87) (1519.31)Heterogeneous Mean 437.30 200.08 200.05 200.12 49.85Varian
e (249.38) (13.76) (1.94) (22.53) (2.59)
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