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Influence of Initial Bid Number and Sample Size on the Double-Bounded

Dichotomous Choice Contingent Valuation Method
AO Changlin®, ZHOU Ling, JIAO Yang, WANG Shixue

Department of Management Science and Engineering, Northeast Agricultural University, Harbin 150030, China

Abstract: The contingent valuation method (CVM) is a survey-based method that uses random samples of families or
individuals to reveal consumer preferences for goods or services, such as environmental resources, in a hypothetical market.
Through questionnaires, CVM identifies people’s preferences and expresses them in dollar terms as willingness to pay
(WTP) or willingness to accept (WTA). WTP (or WTA) can be used to gain insights into the potential economic benefits
or losses brought about by a planned project. A great variety of questionnaire formats have been developed and applied,
among which the dichotomous choice CVM is considered to be one of the most advanced methods. In recent years, the
double-bounded dichotomous choice contingent valuation method ( DBDC-CVM ) has been widely used to value the
ecological environment and natural resources. It can identify respondents’ true WTP and reduce the deviation of assessment
results, thereby making the results more accurate and reliable. The initial bid number and sample size are very important
determinants of WTP in DBDC-CVM. Fewer initial bids and smaller sample sizes will reduce the validity and reliability of
the resultant WTP. In contrast, more initial bids and larger sample sizes increases the difficulty and cost of the survey. The
number of initial bids is always obtained using a pre-test, while the sample size is always determined by field research or
online surveys. This study investigates the dynamic effects of initial bid number and sample size on mean WTP, using the

willingness to pay ( WIP) function model and a-posteriori Monte Carlo simulation. We use Weibull and log-logistic
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distributions of WTP to simulate two different sources of data. In order to simplify the Monte Carlo simulation, we quantize
the probability distribution and make a hypothesis to design bids. We produce four graphs to visualize the simulated results
and use these to identify the optimum number of initial bids and sample size. Initial bid number and sample size had almost
the same influence on mean WTP for both WTP distributions. When the initial bid number t and sample size exceed 5 and
500, respectively, the influence on mean WTP is almost the same. Based on this result we suggest that at least 5 initial bids
and 500 samples are needed in order to ensure the validity and reliability of estimates of mean of WTP generated by Monte
Carlo simulation. These results provide a quantitative basis for CVM questionnaire design and have the potential to improve

the validity and reliability of WTP.

Key Words: double bounded dichotomous choice; willingness to pay; Monte Carlo simulation; initial bids content;

sample size
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Table 1 The Standard deviation, Bias and MSE of mean WTP of Weibull distribution

FEARZS i sample size
bl N=100 N =300 N =500 N=1000 N=1500

number of

initial bids  S-D. Bias  MSE  S.D. Bias  MSE  S.D. Bias MSE  S.D. Bias MSE  S.D. Bias  MSE

PRS2 HU5IRE PR M2 WOriE bRk W2 HIRE AREE MR WUriE hRER W2 BUrik:
M=3 1532 -4.57 25547 808 576 9841 858 -0.53 7397 690 1.81 5091 543 072  30.01
M=5 1545 132 24058 938 0.3 88 596 0.68 3602 403 034 1632  3.64 -1.87 16.73
M=7 152 1.02 23215 871 057 7623 638 023 4075 406 0.65 1692 408 036  16.77
M=9 1431 593 239.86 877 -2.14 8155  6.63 0.88 4475 417 0.60 1775 419 -0.13  17.57
M=11 1546 -2.35 24471 933 -033 8673 67 093 457 428 -021 1837 412 -0.02  17.00
S.D.(Standard deviation) , MSE( Mean squared error)
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Table 2 The Standard deviation,Bias and MSE of median WTP of Log-Logistic Distribution

FEAZS i sample size
BAR (AR N=100 N=300 N=500 N=1000 N=1500
number of
initial bids S-D.  Bias MSE S.D.  Bias MSE S.D.  Bias MSE S.D.  Bias MSE S.D.  Bias MSE
brifE2e fm2e  HUrueE ARk W2 BOriR2E bRE2E (m2e HUriR2E ARME2: MR BOrR2E bRiE2E W2 BOriRE
M=3 15.32 -4.57 255.47 8.08 5.76 98.41 8.58 -0.53  73.97 6.90 1.81 50.91 5.43 0.72 30.01
M=3 14.61 -27.7 980.41 14.34 -20.07 608.85 5.74 -2533 674.78 10.64 -25.91 780.14  4.93 -26.34 717.80
M=5 18.76 —13.50 534.14  9.43 -7.61 146.95 8.98 0.35 80.85 7.64 -2.45 64.37 5.36 -7.22 83.79
M=7 10.08 -18.14 430.57 10.69 -6.46 155.93 6.31 -5.78  73.20 7.28 0.93 53.83 5.60 -5.54 62.07
M=9 21.15 -4.69 469.43 8.70 -9.19 160.09  9.31 0.49 86.93 4.78 5.88 57.38 6.74 6.32 85.41
M=11 21.37 17.51 51329  11.29 -8.26 195.65 7.26 -6.03  89.14 6.57 -4.30 61.57 8.52 -1.33 74.35
S.D.(Standard deviation) , MSE( Mean squared error)
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