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Abstract: Haze has caused the deterioration of air quality and has ultimately affected the ecological
environment. The contingent valuation method (CVM) is an important assessment method that is
widely used in ecological economics. The public’s willingness to pay (WTP) for haze management
and prevention can be analyzed using dichotomous choices. Here, the method is applied to
study the valuation of haze management and prevention. Taking Jiangsu Province as an example,
the non-market value is calculated by constructing the binary logistic model from questionnaire
data, combined with a data-processing method: the sure independence screening (SIS) algorithm.
The conclusions are as follows: (1) The public’s WTP for haze management and prevention is closely
related to the monthly income of families and transport modality; (2) According to the CVM, the
non-market value for haze management and prevention in Jiangsu is 7.645 billion yuan; (3) By the
average estimate method (AEM), this value is 12.529 billion yuan, about 1.64 times the estimate from
the CVM. This is because the AEM ignores the correlation among the influence factors and, therefore,
overestimates the valuation of the services; (4) The CVM, combined with the SIS algorithm, does
a better job in estimating the valuation of the services.

Keywords: contingent valuation method; haze management and prevention; willingness to pay;
binary logistic model; average estimate method

1. Introduction

Haze has become one of the worst disaster weathers in recent years and it has drawn much
attention. Nowadays, air quality forecasting and early haze warnings have become common in all
the major cities. Fine (smaller than 2.5 micrometers) particular matter, PM2.5, is the most important
indicator for monitoring air quality. Haze, which arises mainly from industrial waste gas, exhaust,
smoke dust, raise dust, etc., causes deterioration of air quality and ultimately affects ecosystems. Due to
rapid urbanization, the haze phenomenon has become increasingly frequent, affecting larger areas
for longer periods of time. As a result, it seriously damages people’s health. In addition, haze has
a major influence on transportation, power supply system, crops, etc., and brings huge economic losses.
Therefore, researching the economic impact of haze is important for resolving the conflict between
development and environment.

Most studies about haze in existing literature focus on the cause of haze. Zhang et al. [1]
analyzed the role of meteorological conditions in persistently strong haze weather, specifically air
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circulation background and the evolution of haze weather. Li et al. [2] collected PM2.5 and PM10

samples. Song et al. [3] highlighted that regulatory controls of gaseous emissions from industry and
transportation are the key steps to reducing the urban PM level in China. The main pollutants
include volatile organic compounds and nitrogen oxides from local transportation, and sulfur dioxide
from regional industrial sources. Currently, there are only a few studies that attempt to quantify
the economic impacts of haze. Davis [4] showed that economic activities contributing to human
exposure to air pollution had a significant impact on human health. Based on a case study in Beijing,
Zhang et al. [5] estimated the potential impacts of haze pollution on the tourism industry.

From these and other studies it is clear that haze causes economic loss. However, the loss is
difficult to quantify. The contingent valuation method (CVM), which was first applied by Davis [6] to
a forest camp in Maine to value hunting and recreation, is now widely used in environmental health
areas for assessing the value of environmental services [7]. The method involves a survey in which
a group of people are asked to answer a number of questions. Using the survey data, the respondents’
willingness to pay (WTP) can be calculated to represent the service value. In contrast to direct market
methods, CVM can solve practical problems using environmental valuation analysis. Open-ended
questions, bidding games, and dichotomous choices are three common preference elicitation formats of
CVM. Research has shown that among the three formats, dichotomous choices reflect the respondents’
WTP most accurately [8].

With air pollution and economic growth serving as competing factors, the use of CVM can
improve the understanding of the amount of money the city could potentially raise to combat the
growing problem of haze [9]. The current paper studies the factors that influence WTP for haze-related
services from the point of view of service effectiveness, and provides quantitative assessment for these
services. In order to determine the haze-related public’s WTP, we first designed dichotomous choices
that ask survey respondents to trade off income for improved air quality [10,11]. Then, we applied
the sure independence screening (SIS) algorithm to reduce the dimension of the large dataset and to
effectively screen the influence factors. For quantitative analysis of the economic effect of haze and
the valuation of haze management and prevention, the CVM is applied. Compared to the average
estimate method (AEM), the integration of the SIS algorithm and the CVM is more useful. It lays the
foundation for the improvement of haze management and prevention in the future.

2. Evaluation Methods of Haze Management and Prevention

2.1. Binary Logistic Model

In this study, the survey question, “Do you support the haze management program”, is defined as
the dependent variable y, which is also a qualitative variable. The answer to the question by a survey
respondent assigns a value to the variable. When the qualitative variables only have “yes” or “no” (or
“to accept” or “not to accept”) as an answer, binary variables are usually considered for multiple linear
regression. Therefore, the binary logistic regression model as given in Wang et al. [12] is used.

The individual indirect utility function is assumed as follows:

U “ Vpq, l, wq ` ε (1)

where q is the state variable of haze, such as the number of haze occurrences in a year, the duration of
the haze occurrence, whether or not it affects traffic and so on; l, in this study, is the monthly income
of the respondent’s family; w is the respondent’s other socio-economic characteristics; and ε, as the
unobservable part of the utility function, can be regarded as random components, and it is assumed to
obey the Weibull distribution with mean 0.

Under the assumption that haze pollution will be effectively reduced after the respondents’
payments, this article defines q0 as the current haze situation and q1 as the situation after the payments.
The indirect utility functions under the two conditions are as follows:
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U0 “ Vpq0, l, wq ` ε0 (2)

U1 “ Vpq1, l, wq ` ε1 (3)

The mean of the respondents’ maximum and minimum WTP is used as the bid, i.e.,
BIDmean “

`

BID1max ` BID1min
˘

{2. Based on the theory of benefit-cost analysis, respondents’ choices
of behavior satisfy the utility maximization condition, i.e.

Vpq1, l ´ BIDmean, wq ` ε1 ě Vpq0, l, wq ` ε0 (3)

Then, the probability of the respondents’ WTP is as follows:

PpAccpetq “ P trVpq1, l ´ BIDmean, wq ` ε1 ě Vpq0, l, wq ` ε0su

“ P trε0 ´ ε1 ď Vpq1, l ´ BIDmean, wq ´Vpq0, l, wqsu
(4)

The probability of unwillingness to pay is 1´ P. Denoting δ “ ε0 ´ ε1 and Fδ as the cumulative
distribution function of random variable δ, Equation (5) can be written as

Ppδ ď ∆Vq “ Fδp∆Vq (5)

Since ε0 and ε1 obey the Weibull distribution, δ obeys the logistic distribution and Fδp∆Vq is
a logistic cumulative distribution function. Therefore,

PpAcceptq “ Fδp∆Vq “
1

1` e´∆V (6)

For convenience, the utility functions are assumed to be linear, i.e., U “ a ` bS ` ε, then
V “ a` bS.

When the haze status changes, the utility also changes. Let

V0 “ a0 ` b0S, V1 “ a1 ` b1S` λBIDmean (7)

Then ∆V “ V1 ´V0 “ a1 ` b1S` λBIDmean, where a1 “ a1 ´ a0, b1 “ b1 ´ b0. Equation (7) also can
be written as

PpAcceptq “ Fδp∆Vq “ Fδpa1 ` b1S` λBIDmeanq “ r1` e´pa
1`b1S`λBIDmeanqs

´1
(8)

Taking Logit transformation in Equation (9), we obtain

lnr
PpAcceptq

1´ PpAcceptq
s “ a1 ` b1S` λBIDmean (9)

Integrating the above Equation (9) over BIDmean, with the maximum bid of BIDmean as the upper
bound BIDmax

mean and the minimum bid of BIDmean as the lower bound BIDmin
mean, the mean value of

WTP can be computed. The formula is as follows.

WTPmean “

ż BIDmax
mean

BIDmin
mean

ea1`b1S`λBIDmean

1` ea1`b1S`λBIDmean
dBIDmean “

1
λ

ln
1` ea1`b1S`λBIDmax

mean

1` ea1`b1S`λBIDmin
mean

(10)

2.2. SIS Algorithm

For a better understanding of the public’s WTP for services that reduce haze, a survey based
on dichotomous choices was conducted. In order to accurately estimate the public’s WTP for haze
management and prevention (a continuous variable), the survey data must have a high number of
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dimensions [13]. However, this high-dimensional data always contains redundant information and
needs to be pre-processed. The SIS algorithm [14–16] is a dimension-reduction procedure which is
based on the independence condition of the independent variables. The SIS algorithm screens variables
according to the principle that the correlation with the dependent variable for irrelevant independent
variables is less than that for the relevant variables.

In this algorithm, a series of random variables is generated and the correlation coefficients of
these variables with the dependent variable are calculated. Among these correlation coefficients, the
maximum is defined as a threshold. Then, these random variables are added to the survey data and
the correlation coefficients are calculated again. Finally, variables whose correlation coefficients are
larger than the threshold are chosen as the relevant variables. Assuming the original data dimension is
N, the algorithm can be represented in detail as follows:

Step 1: Randomly generate 10 sets of variables xN`1, xN`2, . . . , xN`10, with xN`1, xN`2, . . . , xN`10 „

Bp1, 0.5q, where Bp1, 0.5q represents two-point distribution with probability 0.5.
Step 2: Calculate and sort the correlation coefficients of these random variables with the dependent

variable, and define the maximum correlation coefficient rmax as a threshold.
Step 3: Add the random variables to the survey data as the independent variables and update the

data. Then, calculate the correlation coefficients for all the independent variables.
Step 4 Do the screening: select all the correlation coefficients that are larger than rmax, and the

corresponding independent variables are put into set S as the relevant variables.

Next, the flow chart of the SIS algorithm is given in Figure 1. Notice that after adding
the random variables to the survey data, the correlation coefficient of the independent variable
xi with the dependent variable y is denoted as ri, i “ 1, 2, . . . , N, N ` 1, . . . , N ` 10. Then,
rmax “ max trN`1, rN`2, . . . , rN`10u.
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According to the right-hand side of Equation (10), independent variables not only involve all
elements in set S, but also BIDmean. Therefore, variable BIDmean is added into set S. By using the
binary logistic model, the final independent variables and corresponding coefficients are determined
and the public’s WTP can be calculated.



Sustainability 2016, 8, 310 5 of 11

3. Results

3.1. Data Sources

The questionnaire survey named “Assessment Questionnaire on Economic Loss due to Haze”
was designed to comprehensively understand haze’s impact on public life. The first part of the
questionnaire asks for basic information, including the participant’s sex, age, education level, career,
marital status, and monthly family income. Other questions asked include: “How often do you pay
attention to haze?”; “Do you smoke?”; “Do you have any diseases?”; “What region do you live in?”;
and “How long have you lived there?”. The second section concerns knowledge of haze, asking
questions such as “Do you understand PM2.5”; “What is the difference between fog and haze?”; “How
did you learn about haze?”; “How many times have you experienced haze in the last year?”; “How long
did the haze occurrences typically last?”; “What are the causes of haze in your local region?”; “How
many measures do citizens take to reduce haze?”; and “How many measures does the government
take to reduce haze?”. The third segment is about the influence of haze, asking people “How much
of an influence does haze have on your daily life?”; “Has haze had an influence on any diseases
you might have?”; “How many measures do you take to protect yourself in haze weather?”; and
“Does haze affect your travel plans?” (more specifically, by plane or car or both). The final section
contains the contingent valuation survey, asking “Does the public participate in haze management and
prevention?”; “Is the government capable of controlling haze?”; “What is the highest degree of support
for the haze management and prevention program?”; “How much is your maximum WTP?”; “What is
the lowest degree of non-support for the haze management and prevention program?”; “How much
is your minimum WTP?”; and “Do you support the haze management and prevention program?”.
For mathematical analysis, we define variables in the questionnaire as shown in Table 1. In particular,
the total number of the independent variables is N = 27.

Table 1. Variables in haze management and prevention questionnaire.

Summary Variables Definition Assignment

Basic information

x1 Sex 1 = male, 2 = female

x2 Age 1 = 18–25, 2 = 26–40, 3 = 41–55, 4 = 56–70,
5 = more than 70 years old

x3 Education level

1 = unschooled, 2 = primary school,
3 = middle school, 4 = high school or
vocational school, 5 = junior college,
6 = undergraduate, 7 = master or above

x4 Career

1 = enterprises and institutions, 2 = servant,
3 = individual household, 4 = retiree,
5 = freelance work, 6 = unemployed person,
7 = student, 8 = others

x5 Marital status 1 = married, 2 = single

x6 What kind of region do you live in? 1 = city, 2 = suburb, 3 = country

x7 How long have you lived there? 1 = less than 1 year, 2 = 1–4 years, 3 = 5–9 years,
4 = 10–19 years, 5 = more than 20 years

x8 Monthly income of family
1 = under 3000 yuan, 2 = 3000–5999 yuan,
3 = 6000–10,000 yuan, 4 = 10,000–20,000 yuan,
5 = above 20,000 yuan

x9 How often do you pay attention
to haze?

1 = never, 2 = seldom, 3 = occasionally,
4 = often, 5 = very

x10 Do you smoke?
1 = no, 2 = less than 0.5 package/day,
3 = 0.5–1 package/day, 4 = 1–2 package/day,
5 = more than 2 packages/day

x11 Do you have any diseases? 0 = no, 1 = 1 disease, 2 = 2 diseases,
3 = 3 diseases, 4 = 4 diseases
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Table 1. Cont.

Summary Variables Definition Assignment

Knowledge of haze

x12 Do you understand PM2.5? 1 = yes, 2 = no

x13 What is the difference between fog
and haze? 1 = know, 2 = no distinction, 3 = Do not know

x14 How did you learn about haze? 1 = mobile phone, 2 = Internet, 3 = television,
4 = radio, 5 = friends

x15 How many times have you
experienced haze in the last year? 1 = 1–3 times, 2 = more than 3 times

x16 How long did the haze occurrences
typically last?

1 = 1–2 days, 2 = 3–4 days, 3 = 5–6 days,
4 = 7–9 days, 5 = more than 10 days

x17 What are the causes of haze in your
local region?

1 = waste gas, 2 = exhaust, 3 = raise dust,
4 = barbecue, 5 = straw, 6 = coal, 7 = climate,
8 = fireworks/firecracker

x18 How many measures is the public
taking to reduce haze?

0 = none, 1 = 1 measure, 2 = 2 measures,
3 = 3 measures, 4 = 4 measures, 5 = 5 measures

x19 How many measures is the
government taking to reduce haze?

1 = 1 measure, 2 = 2 measures, 3 = 3 measures,
4 = 4 measures, 5 = 5 measures, 6 = 6 measures,
7 = 7 measures, 8 = 8 measures

Influence of haze

x20 How much of an influence does haze
have on your daily life?

1 = very great, 2 = great, 3 = general, 4 = a little,
5 = no

x21 Has haze had an influence on any
diseases you might have? 0 = no, 1 = yes

x22 How many measures do you take to
protect yourself in haze weather?

0 = none, 1 = 1 measure, 2 = 2 measures,
3 = 3 measures, 4 = 4 measures, 5 = 5 measures,
6 = 6 measures

x23 How much does haze affect your
travel plans? 1 = not at all, 2 = moderately, 3 = seriously

x24 Does haze affect your flight plans? 1 = yes, 2 = no

x25 Does haze affect your transport
modality? 1 = yes, 2 = no

Contingent
valuation survey

x26 Does the public participate in haze
management and prevention? 1 = yes, 2 = no

x27 Is the government capable of
controlling haze? 1 = yes, 2 = no

BIDmax
What is the highest degree of
supporting the haze management and
prevention program?

0 = not supporting the haze management and
prevention program, 1 = not supporting the
program greater than bid, 2 = supporting the
program greater than bid

BID’max How much is your maximum WTP?

BIDmin
What is the lowest degree of not
supporting the haze management and
prevention program?

0 = supporting the haze management and
prevention program, 1 = little influence on life
and not supporting the program, 2 = great
influence on life, but not supporting the
program

BID’min How much is your minimum WTP?

y Do you support the haze management
and prevention program? 1 = yes, 2 = no

A total number of 3000 questionnaires were distributed to residents from different places in
China and 2874 effective questionnaires were returned, giving a return rate of 95.93%. The public’s
self-assessed understanding of haze is shown in Figure 2:
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Figure 2 shows that 20% of respondents report that they fully understand the question, 33%
understand it well, 42% basically understand it, 4% did not quite understand it and 1% did not
understand it at all. This implies that most respondents (95%) understand the questionnaire
well enough to responsibly fill out the survey. This paper focused on 550 questionnaires from
Jiangsu Province.

3.2. Calculation of Non-Market Value of Haze Management and Prevention

The CVM is an effective and popular method [17–20] for estimating non-market values of
environmental impact assessments [21], which computes respondents’ WTP through questionnaire
data. However, as indicated in Section 2.1, the original data cannot be analyzed directly, since there
are too many influencing factors, which not only make the analysis inefficiency, but also give false
correlation among variables. In order to improve the accuracy of the model, a data-processing method,
the SIS algorithm, was introduced to reduce the dimension of the data. The steps of the SIS algorithm
were listed earlier in Section 2.2. In particular, from Steps 1 and 2, we find that the maximum correlation
coefficient between the random variables and the dependent variable is 0.0434, i.e., rmax “ 0.0434.
For Step 3, the correlation coefficients of variables are calculated via Matlab software and are shown in
Table 2.

Table 2. Coefficients.

Variables x1 x2 x3 x4 x5 x6 x7 x8 x9

Coefficient 0.0458 0.0031 0.0040 0.0907 0.0061 0.0552 ´0.0743 ´0.0887 ´0.0677
Variables x10 x11 x12 x13 x14 x15 x16 x17 x18

Coefficient ´0.0027 ´0.0333 ´0.0183 ´0.0061 ´0.0658 ´0.0750 0.0180 ´0.0003 ´0.0399
Variables x19 x20 x21 x22 x23 x24 x25 x26 x27

Coefficient ´0.0183 0.0130 ´0.0107 ´0.0884 ´0.0636 0.0325 0.1046 0.0950 0.0655

For Step 4, variables (in Table 2) whose absolute correlation coefficients are larger than the
threshold rmax were selected and included in set S:

S “ tx1, x4, x6, x7, x8, x9, x14, x15, x22, x23, x25, x26, x27u (12)

There are N = 27 independent variables in Table 2. The SIS algorithm eliminates 14 relatively
irrelevant variables so that the size of the set S in Equation (12) is 13. The definitions of these 13
independent variables are listed in Table 1. This effectively reduces the dimension of the original data
and improves the computing speed and model accuracy.

From Table 2, the correlation coefficients of x1, x4, x6, x25, x26 and x27 are positive. More specifically,
our findings indicate that compared to women, men are more willing to support the haze management
and prevention program; compared to other professions, civil servants and employees of firms and
enterprises are more willing to support the program; compared to rural residents, urban residents are
more willing to support the program. Meanwhile, the correlation coefficients of x7, x8, x9, x14, x15, x22
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and x23 are negative. This shows that respondents whose travel is greatly affected by haze are more
willing to pay for the program. In addition, those who have a longer residence period, residing longer
in the haze over the course of a year, are more aware of haze, have a higher demand for protection
methods, have more trust in the government and are also more willing to pay for haze reduction.

Next, CVM is used to quantitatively analyze the non-market value of haze management and
prevention in Jiangsu. From the set S given in Equation (12) above, the variables in the individual
indirect utility function in Equation (1) in Section 2.1 are grouped as follows:

g “ tx15, x22, x23, x25u , l “ tx8u , w “ tx1, x4, x6, x7, x9, x14, x26, x27u , i.e.,
S “ gY l Yw

Considering maximum WTP BID1max and minimum WTP BID1min, the mean of BID1max and
BID1min, variable BIDmean, is added into set S. In combination with the binary logistic model, the
public’s WTP is fitted with the updated data. Under the condition of significance level α “ 0.10,
independent variables x8, x25 are selected using a p-value test. Finally, g “ tx25u, l “ tx8u, w “ φ.
Results are shown in Table 3:

Table 3. Parameter results.

Variables Coefficient STD Wald Test Sig Exp(B)

x8 ´0.189 0.112 2.851 0.091 0.828
x25 0.490 0.236 4.313 0.038 1.632

BIDmean 0.803 0.233 11.840 0.001 2.233
Constant ´2.989 0.587 25.899 0.000 0.050

These results indicate that the public’s WTP is mostly related to the monthly income of family and
transport modality, which agrees with the actual situation. The coefficient of x8 is negative because
y “ 1 denotes “supporting the haze management and prevention program”, i.e., “willing to pay”,
and y “ 2 denotes “not supporting the haze management and prevention program”, i.e., “unwilling
to pay”. Therefore, the higher the monthly income of the family is, the stronger the public’s WTP.
The coefficient of x25 is positive, which indicates that the more haze effects transport modality, the
stronger the public’s WTP.

The average value of monthly family income and that of transport modality are, respectively,
2.497 and 1.503. Also, the maximum and minimum bids of BIDmean are 100 and 0, respectively. After
substituting these and the coefficients of the variables in Table 3 into Equation (11), the mean value of
WTP, WTPmean, can be obtained:

WTPmean “
1
λ

ln
1` ea1`b1S`λBIDmax

mean

1` ea1`b1S`λBIDmin
mean

“
1

0.803
ˆ ln

1` e´2.989´0.189ˆ2.497`0.49ˆ1.503`0.803ˆ100

1` e´2.989´0.189ˆ2.497`0.49ˆ1.503`0.803ˆ0

“ 96.53

This is the public’s WTP per person for the non-market value of haze management and prevention
and is calculated as 96.53 yuan. Thus, the total public’s WTP can be computed by multiplying the
public’s WTP per person by the population in Jiangsu (79.1998 million). Hence, the people of Jiangsu
attach a value of 7.645 billion yuan to clear air in their region, which is an indication of the overall
costs a reduction plan may entail.

3.3. Average Estimate Method (AEM)

Neglecting the influence of relevant variables, the average WTP can be expressed in terms of the
bid value and its probability using the following formula [22]:
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EpWTPq “
ÿ

j

aj pj,

where aj is the bid value j chosen by a respondent and pj is the probability of bid value j. According
to dichotomous choices data, the public voluntary payments are counted with each bid value and its
probability given in Table 4.

Table 4. Public voluntary payments.

Bid Value 0 50 100 150 200 250 300 350 400

Probability (%) 6.19 23.13 23.50 18.40 16.21 1.64 1.64 2.19 1.28
Bid value 450 500 550 600 650 700 800 900 1000

Probability (%) 1.28 0.73 0.91 1.09 0.36 0.91 1.09 0.36 0.36

Here is the average WTP computed by the AEM:

EpWTPq “ 0ˆ 0.0619` 50ˆ 0.2313` 100ˆ 0.235` 150ˆ 0.184` 200ˆ 0.1621`
250ˆ 0.0164` 300ˆ 0.0164` 350ˆ 0.0219` 400ˆ 0.0128` 450ˆ 0.0128`
500ˆ 0.0073` 550ˆ 0.0091` 600ˆ 0.0036` 650ˆ 0.0036` 700ˆ 0.0091`
800ˆ 0.0109` 900ˆ 0.0036` 1000ˆ 0.0036 “ 158.20

This is the public’s WTP per person for the non-market value of haze management and prevention
and it is calculated as 158.20 yuan by AEM. As a result, the non-market value of haze management and
prevention in Jiangsu is 12.529 billion yuan. Hence, the people of Jiangsu attach a value of 12.529 billion
yuan to clear air in their region, which is an indication of the overall costs a reduction plan may entail.

4. Conclusions and Discussions

With rapid urbanization and economic development, the number of serious air pollution incidents,
such as haze, has increased sharply. Indeed, haze has become an important factor, affecting the quality
of our environment. Moreover, these incidents directly affect the normal operation of the transportation
system, causing huge economic losses. Thus, haze management and prevention seems particularly
urgent and important.

Since questionnaire survey data is an important foundation of assessing values in haze-related
management services, this paper first confirmed the authenticity of the data. Then, due to the fact
that there are lots of influencing factors contributing to the public’s WTP in the original data, the SIS
algorithm, one of the big-data processing methods, was introduced to eliminate irrelevant variables,
reduce the number of dimensions of the data, and improve the accuracy of the model. Combined with
the binary logistic model, the most irrelevant variables were removed. Our findings indicated that
haze management WTP is most closely related to family income and transport modality, assuming
a significance level of α “ 0.10. Moreover, the public’s WTP is higher for those with a higher monthly
family income and who experience a greater effect on transport modality.

In order to demonstrate the reasonableness, objectivity, and accuracy of the haze management and
prevention evaluation, a comparison analysis between CVM and AEM was carried out. Neglecting the
influence of relevant variables, a non-market value of haze management and prevention in Jiangsu
of 12.529 billion yuan was obtained by AEM. This is about 1.64 times the value computed by CVM.
The discrepancy is due to the fact that the AEM model is too idealistic and it ignores the influence
between independent and dependent variables. In fact, the public’s WTP for the haze management
and prevention program does not exist alone and it is influenced by factors such as monthly family
income and transport modality. Therefore, the CVM combined with the SIS algorithm does a better job
of evaluating haze management and prevention, giving a more accurate value of 7.645 billion yuan.
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