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)e fairness of the benefits of basic medical insurance for the migrants is drawing increasing attention. )is paper examined the
beneficial equality of the basic medical insurance for the floating population in China using the “2014 National Internal Migrant
Dynamic Monitoring Survey.” )e Heckman model was employed due to selection bias among inpatients, and the random forest
algorithm of machine learning was used to analyze the importance of factors affecting the hospitalization decision-making,
hospitalization consumption, and reimbursement proportion of the floating population.)e results show significant differences in
the fairness of basic medical insurance benefits among different income groups, and the highest-income group benefits the most.
In contrast, the higher-income group benefits the least. Further verification by introducing the commercial medical insurance
indicated that the differences among different income groups did not disappear but reduced the degree of difference among the
groups. Although China’s healthcare reform has progressed greatly, the study’s findings confirm that the government’s fair
medical insurance can lead to unfair problems and the phenomena of low-income groups subsidizing high-income groups under
the equalized basic medical insurance system. Adjusting the design of equalized medical insurance and allowing different income
groups to pay different premium levels according to the payment level may be more conducive to the fairness of benefits based on
achieving universal health coverage in China.

1. Introduction

Population mobility has become the main feature of China’s
economic and social development. China has the largest
migrant population globally, which increased significantly
from 50 million in 1990 to 236 million in 2019 based on the
census data. )e migrant population has become the main
source of China’s labor market, influencing the country’s
economic growth and social stability significantly [1]. How-
ever, due to their self-capacity and social policies, themigrants
have worked and lived in terrible environments, engaged in
unsanitary and dangerous work, and are vulnerable to injuries
and disease, resulting in their health status not being effec-
tively guaranteed [2–4]. Medical insurance could improve
people’s medical utilization and health status by reducing the
economic threshold for medical treatment and increasing
medical services availability [5]. In recent years, many studies

discovered that patients with medical insurance had a higher
utilization rate for outpatient, inpatient, and healthcare [6–9],
while patients without medical insurance might give up or
delay treatment due to the heavy financial burden [10–13].
Additionally, evidence shows that patients with medical in-
surance could improve their health outcomes [14–16].

Like many other countries worldwide, basic social health
insurance (SHI) systems have been gradually established since
the 1980s in China. One of the primary goals of the SHI in
China is to ensure that citizens should not be denied quality
healthcare services due to financial hardship [17, 18]. In 2015,
more than 95% of the Chinese population was covered by
three basic social health insurances, including the New Rural
Cooperative Medical Scheme (NRCMS) for rural residents,
Urban Resident Basic Medical Insurance (URBMI) for urban
workers in the informal sector and unemployed urban res-
idents, and Urban Employee Basic Medical Insurance
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(UEBMI) for employees in the formal urban sector [19]. )e
SHI has played an important role in increasing health service
accessibility, reducing economic burden, and improving
health [20, 21]. )e proportion of out-of-pocket (OOP)
payments among total medical consumption decreased from
60% in 2000 to 28% in 2016 [22]. Many studies showed that
different medical insurance systems had achieved different
implementation effects. For example, the NRCMI increased
outpatient and inpatient services utilization but did not re-
duce out-of-pocket expenditures [23–25], the UEBMI and
URBMI improved the utilization of preventive medical ser-
vices, and the UEBMI could additionally reduce the OOP
ratio and improve people’s health status [19].

)e original intention of the basic medical insurance
system was to ensure that every insured person’s basic
medical needs are effectively met. )e fairness of benefits is
also the basic principle of the basic medical insurance system
design. )erefore, every insured person who pays the same
premium should enjoy the same proportion of reimburse-
ment compensation, namely, the same costs and the same
benefits. )e equalization system should ensure that all
insured persons also have equal opportunities to benefit and
even persons in low-income groups enjoy equal basic health
services. However, under the equalized medical insurance
system, the more people use health services, the more
medical insurance compensation they receive, and the more
they benefit. Some studies indicated that basic medical in-
surance compensated different income groups differently,
which benefited the wealthy more [26–28]. )e basic
medical insurance should balance the welfare improvement
and efficiency loss by medical compensation and not result
in excessive medical demand due to the insured persons’
medical security improvement [29, 30]. )erefore, from the
perspective of fairness, basic medical insurance should ef-
fectively make up for the medical shortage faced by the low-
income groups and balance medical resource utilization
among different income groups rather than being more
inclined to the rich.

Little work has been done on fairness within different
individuals’ incomes after the implementation of the basic
medical insurance system. More attention has been paid to
the comparison before and after the implementation of the
policy. Additionally, it was found that there were very few
studies on the equity of medical insurance benefits for urban
residents. However, there is almost no literature on equity
for the floating population, which plays a huge role in
China’s urbanization. )is paper’s primary focus is to dis-
cover whether the migrants have access to equal basic
medical insurance benefits and whether the poor subsidize
the rich under the current basic medical insurance system
among the floating population. But fairness is a concept that
includes value judgment, and different standards may result
in different evaluations. It is necessary to define fairness in
the evaluation of system effects. Many factors affected the
unfairness of basic medical insurance benefits, including
personal health, age, and social factors, for example, income,
education, and insurance. Social factors were the main cause
of unfairness [31–34], and the difference in medical com-
pensation caused by social factors is unfair. Among these

factors, which ones are more important? Previous literature
used p values to judge the significance of influencing
factors, and few literature about the utilization of health-
care used machine learning methods to discuss the im-
portance of variables [35, 36]. Random forest is a tree-based
ensemble learning model, and it is widely used to solve
classification and regression problems. )e importance of
variables can be ranked according to the best variable
selected in the decision tree as the classification node [37].
Based on the random forest algorithm, this paper explores
the relatively important factors that affect the insured’s
hospitalization decision-making behavior and hospitali-
zation reimbursement behavior and discusses the fairness
of medical insurance benefits for the floating population
from the perspective of income differences. Furthermore,
according to the Health China 2030 planning outline, a
multilevel, complete, and mature medical security system
must be supplemented by commercial health insurance.
)ere was little study done on commercial health insurance
regarding the equity of benefits from basic medical in-
surance for the floating population. Another goal of this
study is to explore whether commercial health insurance
affects the beneficial equality of basic medical insurance for
the floating population.

Based on the above foundation [34], this paper defines
fairness as follows: the floating population with different
income levels should enjoy the same health rights and
medical compensation right, which could be explained
using the incidence of disease and hospitalization, the total
expenditure of hospitalization and the accessibility to being
hospitalized, and the reimbursement ratio of medical in-
surance among the insured migrants with different-level
incomes. )e main aim of this study proceeds as follows:
First, based on the fact that medical insurance is charac-
terized as mainly compensating and reimbursing hospi-
talization expenses, this paper examines whether the
insured migrants with different income levels who have
been hospitalized equally benefit from the basic medical
insurance or not in two ways: hospitalization expense
compensation and hospitalization possibility. Second, it
discusses the differences in the insured groups’ health
status in terms of the incidence of diseases requiring
hospitalization, which can influence the insured’s beneficial
equality. )irdly, this paper analyzes the utilization of
medical services and the applicability of medical insurance
for the insured to discover the main possible reason why
the fair benefit of basic medical insurance is impacted.
Finally, the insured people who also have commercial
medical insurance are added to the basic medical insurance
groups.)e study explores the impact of commercial health
insurance on the equality of benefits for the insured with
different income levels by analyzing those who have en-
rolled in the basic medical insurance and commercial
health insurance simultaneously.

2. Materials and Methods

2.1. Data Source. )e data in this paper is obtained from the
China Migrants Dynamic Survey in 2014. According to the
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principle of randomness, the survey data adopted a stratified,
multistage, and scale proportional PPS sampling method.
Samples were obtained from 31 provinces (autonomous
regions or municipalities) and the Xinjiang Production and
Construction Corps, where the floating population was
relatively concentrated. A questionnaire survey was con-
ducted among 200,937 respondents who were 15–59 years
old from nonlocal district (county or city) households who
lived in the place of inflow for more than one month. )e
questionnaire included the migrant population’s health,
medical insurance, reimbursement, detailed demographics,
household income, and expenditure information. )is
study mainly examined the fairness of the benefits of basic
medical insurance for the floating population. After de-
leting the samples with free medical care, no basic medical
insurance, and rural women’s reimbursement subsidies
that account for 100%, a total of 173733 respondents with
basic medical care were chosen. Because of the limited use
of data, only the survey in 2014 included the commercial
medical insurance data, and there is no such related data in
other years. )erefore, this study had to choose the survey
in 2014, however, which does not affect the final conclu-
sion. )e problem in this study pertained to the fairness of
the benefits of basic medical insurance for migrants. )e
key outcome variables listed in Table 1 were the total
medical expenditure of hospitalization and reimbursement
amount for basic medical insurance according to prior
literature [1, 19, 38]. Table 1 shows that the mean age of the
migrants was about 29 years, 63% were male, and 77% were
married, and the majority of residents were from rural
areas (85%) and had educational qualification of junior
high school or below (66%). On average, the cost of hos-
pitalization for the insured with basic medical insurance
was about 9342 yuan, and the proportion of reimbursement
through medical insurance exceeded 50%.

2.2. Methods

2.2.1. Heckman Model. On studying the difference in basic
medical insurance benefits of the insured with different
income levels, there was a phenomenon that many insured
received no reimbursement when they suffered from
hospitalization. One reason was that there might be de-
ductibles, and the other was that the insured might also give
up the reimbursement opportunity due to cumbersome
reimbursement procedures or the problem of reimburse-
ment in different places. )e above phenomenon might
result in the sample’s random error, which no longer obeys
the normal distribution, and the ordinary least squares
(OLS) estimation would lead to estimation bias. Accord-
ingly, the Heckman selection was used to obtain unbiased
estimates [39]. )e Heckman two-stage model is suitable
for solving endogenous problems caused by sample se-
lection bias. )e Heckman sample selection included two
parts of estimation. )e first step was to select the esti-
mation process to estimate the factors that affected the
insured’s medical behavior, shown as follows:

Pr Yi � 1 | Income, X, Z(  � ϕ 
5

j�1
Incomeijϑj + Xiβ + Zic + ui

⎛⎝ ⎞⎠,

(1)

where Yi is a dummy variable indicating whether the
hospital medical insurance reimbursement amount for
respondent i was greater than 0 in the past 12 months. If
their reimbursement amount is greater than 0, Yi is 1;
otherwise it is 0. Incomeij is a set of dummy variables
indicating the income level group of respondent i. Here,
the groups are based on a five-point scale with the possible
values of 1 (lowest income), 2 (lower income), 3 (middle
income), 4 (higher income), and 5 (highest income),
respectively. Xi is a vector of individual characteristics
such as age, sex, marital status, education, and employ-
ment status. Zi is a vector of city and year dummies, used
to control the unobserved heterogeneity in time and
geographical environment, where ϕ(·) is the standard
normal probability density function. u1 is a vector of
random errors. )e second step was to predict the amount
for medical insurance reimbursement using a general
linear model to estimate the nonzero amount. )e reason
for choosing the general linear model was that the re-
imbursement amount and total medical expenditure of
hospitalization had a heavy fat tail on the left side.
However, their logarithmization was closer to a normal
distribution, as shown in Figure 1, which better met the
assumptions.

)e underlying mechanism takes the following form:

Log Reimburse amounti(  � 
5

j�1
Incomeijϑj + Wiβ + Zic + φi,

(2)

where Reimburse amount is greater than zero, and there is
no relation between the residual terms of models (1) and (2).
)e household registration factor is taken as an exclusion
condition to improve the model’s estimation validity. It will
affect whether the insured patients are hospitalized or not
and then influence their reimbursement behavior. However,
it will probably directly affect the specific amount of re-
imbursement. )e remaining variables in Xi are the same as
those in Wi. ϕi is a vector of random errors.

Additionally, this study mainly examines the fairness of the
benefits for the floating population in the basic medical in-
surance system. It also involves influencing factors, such as the
health status of the insured and the utilization of medical
insurance.)e incidence of hospitalization with diseases can
replace the health status, that is, the question, “In the past 12
months, how many hospitals have you been in?” If the
answer is more than zero times, the incidence is recorded as
1 and 0 otherwise. )e applicability of medical insurance is
determined by the medical reimbursement ratio. If the ratio
is greater than zero, it is recorded as 1, indicating that it is
applicable; otherwise, it is recorded as 0. )e health status
and applicability of medical insurance of the insured can be
proposed by probit as follows:
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Table 1: Definition and statistics for the selected variable.

Variable and type Definition Mean SD Percent
(%) Overall

Total medical expenditure of
hospitalization (continuous
variable)

Last hospitalized medical expenses (yuan) 9342.037 14297.87 — 2165

Reimbursement (continuous
variable) Reimbursement amount for basic medical insurance 4793.706 8152.47 — 2165

Income (category variable)
)e average monthly total income of household locally and
divided into 5 equal parts from low to high: lowest� 0
(reference); lower� 1; middle� 2; higher� 3; highest� 4

— —

23.36 (0) 35329
(0)

16.97 (1) 25665
(1)

21.18 (2) 32033
(2)

18.49 (3) 27961
(3)

19.99 (4) 30219
(4)

Working status (category
variable)

Employment status: employee� 1; employed� 2; self-
employed� 3; other� 0 (reference) — —

1.79 (0) 2710 (0)

57.93 (1) 87599
(1)

8.77 (2) 13261
(2)

31.50 (3) 47638
(3)

Marital status (category variable) First married or remarried� 1; divorced or widowed� 2;
unmarried� 0 (reference) — —

20.78 (0) 31421
(0)

77.04 (1) 116496
(1)

2.18 (2) 3291 (2)

Education (category variable)
Education level: primary school or below� 0 (reference);
junior high school� 1; senior high school� 2; specialist

college� 3; college or above� 4
— —

13.07 (0) 19767
(0)

53.02 (1) 80173
(1)

20.54 (2) 31053
(2)

8.66 (3) 13089
(3)

4.71 (4) 7126 (4)
Age Range of 15 to 59 years old 28.871 9.574 0.237 2.390

Male (category variable) Female� 0 (reference); male� 1 0.630 0.483
36.96 (0) 55887

(0)

63.04 (1) 95321
(1)

Hukou (category variable) Rural� 0 (reference); nonrural� 1 0.148 0.355
85.21 (0) 128841

(0)

14.79 (1) 22367
(1)

Com_insurance (category
variable)

Insured by commercial medical insurance,
com_insurance� 1; other, com_insurance� 0 (reference) — — 95.37 (0) 144192

(0)
4.63 (1) 6996 (1)

Note. )e numbers in parentheses in columns (5) and (6) represent the category in the table.
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Profit Health Dummyi � 1 | Income, X( 
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j�1
Incomeijϑj + Wiβ + Zic + δi,

Profit Health Suitablei � 1 | Income, X( 

� 
5

j�1
Incomeijϑj + Wiβ + Zic + ζ i,

(3)

where δi and ζ i are vectors of random errors.

2.2.2. 0e Principle of Random Forest Model Measuring
Importance. )e random forest model can be applied to
both classification and regression tasks. In the two-step
model, the hospitalization decision-making behavior be-
longs to the two-class model, and the hospitalization re-
imbursement behavior belongs to the regression model, so
the random forest model is suitable for this situation. It uses
the bagging algorithm to randomly sample the sample in-
formation to generate multiple training sets and then uses a
decision tree as the base classifier for each training set and
uses the majority voting results of multiple trees as the final
prediction value [40]. According to the best variable selected

in the decision tree as the classification node, the importance
of the variables is sorted. )e random forest model can be
applied to both classification and regression tasks. In the
two-step model, the hospitalization decision-making be-
havior belongs to the two-class model, and the hospitali-
zation reimbursement behavior belongs to the regression
model, so the random forest model is suitable for this sit-
uation. It uses the bagging algorithm to randomly sample the
sample information to generate multiple training sets and
then uses a decision tree as the base classifier for each
training set and uses the majority voting results of multiple
trees as the final prediction value. In the random forest
model, it is difficult to quantify the direction and extent of
the influence of the change of the explanatory variable on the
dependent variable Y with specific numerical values, but
the importance of the variables can be ranked according to the
best variable selected in the decision tree as the classification
node.)e specific principle is that every time bagging is used
to resample to build a decision tree, some samples will not be
selected. )ese data are out-of-bag data (denoted as obb);
then, these samples can be used for cross-validation. )e so-
called out-of-bag data mean that each time a decision tree is
established, one piece of data is obtained by repeated
sampling for training the decision tree. At this time, about 1/
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Figure 1: Histogram of medical expenditure and reimbursement amount. (a) Total medical expenditure of hospitalization. (b) Log of total
medical expenditure of hospitalization. (c) Reimbursement amount of basic medical insurance. (d) Log of reimbursement amount of basic
medical insurance.
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3 of the data is not used and does not participate in the
establishment of the decision tree. )is part of data can be
used to evaluate the performance of the decision tree and
calculate the prediction error rate of the model, which is
called out-of-bag data error. According to the cross-vali-
dation error as the scoring basis,

(1) for each decision tree, obb is used to calculate out-of-
bag data error, which is recorded as error-obb1,

(2) then, noise interference is added to feature j in the
out-of-bag data randomly, and the out-of-bag data
error is calculated again, which is recorded as error-
obb2,

(3) suppose that there are n decision trees; then, the
importance of feature j is

Out − of − Bag Score �


N
i�1(error obb 2 i − error obb 1 i)

N
.

(4)

In the second step, if the random noise leads to a sig-
nificant increase in the error of out-of-bag data, it shows that
this feature has a greater impact on the prediction results of
the established random forest model, which means that the
variable is of high importance.

2.3. Descriptive Analysis. Table 2 reports the hospitalized
medical expenditure of the migrants participating in the
basic medical insurance (greater than 0), the hospitalization
reimbursement rate, and the incidence of diseases requiring
hospitalization. )e results showed that the average hos-
pitalization expenses for those enrolled in medical insurance
are 9295.942 yuan, and the actual average reimbursement
ratio is 55.2%. In the quintile income level sample, it can be
found that the insured population has the highest hospi-
talization expenses in the lower-income group, the higher-
income group is the second, and the highest-income group is
the lowest. However, the ratio of reimbursement for hos-
pitalized medical expenditure is the opposite. )e high-
income groups had a higher reimbursement ratio than the
low-income groups on average. )e highest-income group
had the highest reimbursement ratio, reaching 58.251%, and
the low-income group had the lowest reimbursement ratio,
only 52.697%. )e fairness differences in the floating pop-
ulation with basic medical insurance from Table 2 remained.
It appeared that the lower-income group consumes the
highest hospitalization expenses but enjoyed the lowest
medical reimbursement ratio. Nevertheless, the highest-
income group consumed the lowest hospitalization expenses
and owned the highest medical reimbursement ratio.
According to the above analysis, the difference between the
total hospitalization cost and the medical reimbursement
ratio might be due to the medical insurance system. It might
be caused by different groups having different health rights.
)is study used the possibility of being hospitalized to
represent differences in access to health rights. It was found
that people with lower incomes had relatively less access to

health rights, which further illustrated the differences in
health access to the benefits of different income groups.

3. Results

3.1.Factors of theBasicMedical InsuranceCompensationLevel
and Hospitalization Accessibility of the Insured. Table 3
shows the influencing factors of the basic medical com-
pensation level and hospitalization accessibility of the in-
sured floating population, using the Heckman two-step
model. )e Wald test indicated that the medical insurance
reimbursement model had sample selection bias at the 1%
level.)erefore, the study selected the hukou as the excluded
variable to distinguish the selection and outcome models.
Among control variables, increased age, being male, and
being employed were significantly associated with lower
reimbursement. Additionally, higher levels of education
were significantly associated with higher medical insurance
compensation. Controlling for other factors that were un-
changed at the level of 1%, there were significant differences
among the medical compensation levels of different income
groups. )e medical insurance compensation received by
any other age group was significantly lower than that re-
ceived by the highest-income group. Column 4 shows that
the highest-income group was significantly more likely to be
hospitalized than any other income group.

It can be seen from the two aspects of medical insurance
compensation level and hospitalization accessibility that
have been discussed that people with the highest-income
levels were most likely to be hospitalized, which means that
they have more opportunities to use medical insurance and
more likelihood of receiving medical insurance compen-
sation. However, even if they were hospitalized, the medical
insurance compensation for the highest-income group was
more than that of other income groups. )erefore, the re-
sults suggested a problem of unfair medical insurance
benefits, which is especially beneficial for people with in-
comes above 20%.

3.2.0e Importance of Factors AffectingMedical Behavior and
Hospitalization Reimbursement for the Floating Population.
Random forest algorithm is used to rank the importance of
the characteristics that affect the insured’s hospitalization
medical consumption, reimbursement proportion, and
hospitalization possibility. )e importance of seven factors,
marriage status, education level, age, gender, income,
working status, and registered residence difference, is shown
in Figure 2. )is result is consistent with the conclusion that
the statistical model is basically consistent and significant in
Table 3. According to Figure 2, marriage has the most
important impact on the insured, which may be due to the
fact that about 77% of the data represent the status of
married, and marriage has a certain protective effect on the
health of the floating population, thus affecting people’s
medical behavior. Education level has a greater impact on
the proportion of reimbursement, while age and gender have
a relatively small impact on the degree of reimbursement.
Income level and working condition are relatively important
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to reimbursement proportion and hospitalization possibility
of floating population. Part of the reason is that higher
education level often leads to better work and higher income,
better medical security, and being more conducive to its full

use of medical resources [1, 13]. )e characteristics of
household registration are the least important, perhaps
because China is gradually breaking the dual-structure
system of urban and rural areas and is constantly promoting

Table 3: Factors of the medical compensation level and being hospitalized accessibility.

Variable
Heckman model

Possibility of hospitalization
First step (1) Second step (2)

Male
Male� 1 −0.4014∗∗∗ (0.0177) −0.3588∗∗∗ (0.0226) −0.4048∗∗∗ (0.0178)

Age/10 −0.6179 (0.0602) −0.5530∗∗∗ (0.0700) −0.6160∗∗∗ (0.0603)
Age square/100 8.7709∗∗∗ (0.9432) 7.9400∗∗∗ (1.0908) 8.7391∗∗∗ (0.9442)
Education
Junior high school −0.0509 (0.0277) −0.0400 (0.0310) −0.0541 (0.0277)
Senior high school 0.0880∗∗ (0.0319) 0.1135∗∗ (0.0355) 0.0805∗ (0.0321)
Specialist college 0.3169∗∗∗ (0.0371) 0.3434∗∗∗ (0.0414) 0.3124∗∗∗ (0.0384)
College or above 0.4411∗∗∗ (0.0427) 0.5347∗∗∗ (0.0468) 0.4433∗∗∗ (0.0453)

Marriage status
First married or remarried 0.8634∗∗∗ (0.0402) 0.7929∗∗∗ (0.0494) 0.8623∗∗∗ (0.0402)
Divorced or widowed 0.6423∗∗∗ (0.0766) 0.5958∗∗∗ (0.0873) 0.6500∗∗∗ (0.0763)

Working status
Employee −0.0039 (0.0645) 0.0240 (0.0713) −0.0156 (0.0642)
Employed −0.0896 (0.0709) −0.1655∗ (0.0785) −0.0996 (0.0706)
Self-employed −0.0213 (0.0657) −0.0761 (0.0726) −0.0242 (0.0654)

Income
Lowest income −0.0662∗ (0.0285) −0.1106∗∗∗ (0.0317) −0.0759∗∗ (0.0286)
Lower income −0.1372∗∗∗ (0.0294) -0.1402∗∗∗ (0.0330) −0.1402∗∗∗ (0.0294)
Middle income −0.1378∗∗∗ (0.0261) −0.1347∗∗∗ (0.0291) −0.1402∗∗∗ (0.0261)
Higher income −0.1319∗∗∗ (0.0262) −0.1604∗∗∗ (0.0292) −0.1385∗∗∗ (0.0263)

Hukou
Nonrural −0.0319∗ (0.0141) — −0.0208 (0.0264)

Constant −1.7123∗∗∗ −1.5294∗∗∗ −1.6919∗∗∗
(0.1105) (0.1335) (0.1104)

Year dummies Yes Yes Yes
City dummies Yes Yes Yes
Wald test (rho� 0) chi2 (1): 2143.94∗∗∗ —
Observations 151999 2198 154197
Standard errors are in parentheses; ∗ p< 0.05, ∗ ∗ p< 0.01, and ∗ ∗ ∗ p< 0.001.

Table 2: )e insured sample hospitalization and health information.

Variable Income level Mean SD Skewness Kurtosis Sample size

Hospitalized medical expenditure

Lowest income 8859.077 13580.2 5.050 34.989 364
Lower income 11205.2 20874.27 5.752 42.506 278
Middle income 9289.12 13531.02 4.898 32.498 416
Higher income 9721.834 15747.9 4.987 34.228 415
Highest income 8543.306 10214.15 5.792 53.587 725

Total 9295.942 14206.34 5.901 50.378 2198

Percentage of hospitalized expenditure reimbursement (%)

Lowest income 53.548 90.250 14.897 255.297 364
Lower income 52.697 26.271 89.468 5.772 278
Middle income 54.019 29.373 2.779 23.849 416
Higher income 54.178 40.143 3.928 28.345 415
Highest income 58.251 38.366 5.130 51.884 725

Total 55.2 48.880 16.795 496.718 2198

Incidence of hospitalized diseases (%)

Lowest income 1.008 9.990 9.807 97.194 36,103
Lower income 1.062 10.249 9.550 92.205 26,186
Middle income 1.275 11.219 8.686 76.450 32,630
Higher income 1.457 11.982 8.103 66.656 28,486
Highest income 2.355 15.163 6.285 40.496 30,792

Total 1.425 11.854 8.196 68.168 154,197
)e unit of expenditure indicator is yuan.
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the medical reform policies such as settlement and reim-
bursement in different places.

3.3. Possible Influencing Channels. Table 4 contains the
analysis of the potential channels of unfair benefit from the
basic medical insurance system for the floating population
from the medical service utilization (i.e., the total hospi-
talization medical expenses) and the possibility of a basic
medical insurance application. As is evident from Table 4,
the total cost of hospitalization in the lowest-income group
was significantly lower than that of other income groups;
that is, many of them might have chosen not to get hos-
pitalized. )e insured groups of different income levels have
significant differences in the utilization of medical services
compared with the highest-income group. Since the in-
surance amount of medical insurance is reimbursed
according to a certain proportion of the total medical ex-
penses, the difference in the population that avails medical
service utilization is likely to cause the difference in the
medical compensation level. As seen from the last column in
Table 4, the possibilities of applying medical insurance for
the lower-income, middle-income, and high-income groups
are lower by about 14% compared to the highest-income
group, and the lowest-income group is lower by about 7.67%
compared to the highest-income group.

3.4. 0e Role of Commercial Medical Insurance. Among the
migrants with basic medical insurance, many also partici-
pated in commercial medical insurance. Commercial
medical insurance can effectively alleviate the medical
consumption burden of the floating population as a sup-
plement to basic medical insurance. )e next step is to

examine the supplementary equity of the multilevel medical
security system by adding commercial medical insurance
factors to the Heckman two-part model (participation in the
commercial medical insurance is recorded as 1, and non-
participation is recorded as 0).)e second column in Table 5
shows that the reimbursement ratios of other income groups
were significantly different from those of the highest-income
group. Meanwhile, with the increase in income, the reim-
bursement ratio gradually decreases. However, the reim-
bursement ratio for the lowest-income group was not the
lowest, and the lowest-income group spends the least on
hospitalization, as displayed in the last column in Table 5.
Comparing Tables 3 and 5, it is shown that, after adding the
commercial insurance restrictions, the coefficient of medical
reimbursement ratio of other groups became smaller than
that of the highest-income group, indicating that com-
mercial medical insurance had reduced the difference in
medical reimbursement ratios between different groups to a
certain extent. )e last column in Table 5 presented that the
total hospitalization medical expenses of all other groups are
significantly different compared to the highest-income
group. Compared with the full sample in Table 4, under the
restrictions of commercial insurance, group differences were
reduced; however, the lowest-income group still had the
least expenditure on hospitalization.

4. Discussion

)e basic medical insurance system is a beneficial project
that covers all citizens and requires fairness in system design.
However, there is some unfairness endemic to developing
basic medical insurance systems in countries worldwide,
forcing the continuous optimization and the reform of the
basic medical insurance system to achieve the basic medical
insurance system’s original intention.)e previous literature
has defined the fairness of medical services [41, 42], but few
studies discussed the definition of the fairness of medical
insurance. )e fairness of medical insurance is different
from the fairness of medical services. )e fairness of medical
insurance emphasizes the accessibility of services (e.g., the
possibility of hospitalization) and underlines cost-sharing
accessibility (e.g., the medical insurance applicability).

)is study reveals the fairness of the benefits of basic
medical insurance for the floating population with different
income levels, mainly from the perspective of equalization.
)e results showed that different income groups have sig-
nificant differences in the benefits of basic medical insurance
among the floating population, and the highest-income
group benefited the most. Although the low-income and the
high-income groups paid the same medical insurance pre-
miums, they did not receive the samemedical compensation.
)e highest-income group obtained more compensation
than their premium contributions, indicating unequal
benefits of the basic medical insurance system among mi-
grants and the existence of the phenomenon that the “poor”
subsidized the “rich.” However, we found that the higher-
income migrants benefited the least in medical insurance
compensation, as listed in Table 3, which is different from
the earlier studies [26–28, 43]. )e previous results
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concluded that the lowest-income people benefited the least
in medical subsidies. )e possible reason was that the
hospitalization expenses of the lowest-income group were
32.07% less than those of the highest-income group. In
comparison, hospitalization expenses of the higher-income
group are only 25.74% less than those of the highest-income
group, as shown in Table 4. Nevertheless, the medical in-
surance applicability of the lowest-income group is 7.67%
lower than that of the highest-income group, and that of the
higher-income group is 13.98% lower than that of the
highest-income group. )ese indicated that, compared with
the higher-income group, the lowest-income group is more
likely to spend less on hospitalization expenses but is more
willing to be reimbursed bymedical insurance. High-income
people had more hospitalization expenses. However, they
were often unwilling to choose reimbursement of medical
insurance. )e reason might be that the current medical
insurance reimbursement for the floating population has not
been fully integrated with the inflow place. Medical treat-
ment settlement in different places is still a problem [44–46].
)e cumbersome medical reimbursement procedures and
the high cost make the higher-income group abandon the
reimbursement and choose to pay. However, the lowest-
income people were more willing to use medical reim-
bursement to relieve their financial burden even if the
procedures were complicated.

)is paper reports differences in the basic medical in-
surance reimbursement ratio and hospitalization medical
expense between other income groups and the highest-in-
come group after adding commercial medical insurance. On

doing so, the degree of difference decreased, indicating that
commercial medical insurance reduced the beneficial in-
equality among income groups to some extent. )erefore,
while optimizing the basic medical insurance system in
China, the supplementary commercial medical insurance
can be appropriately adopted to improve the fairness of basic
medical insurance benefits according to the differences
among the income groups.

)ough the Chinese health insurance reform has gained
great success, more work should be done to ensure the equal
benefits of health insurance. Future research should focus on
how the Chinese government can decrease the premium of
vulnerable groups such as the lower-income migrants or
increase the reimbursement rates among those at high risk of
catastrophic health expenditures. Additionally, more re-
search on designing a medical insurance system according to
the characteristics of the floating population to improve the
fairness of the medical insurance system would be extremely
helpful in deepening reforms of the Chinese medical in-
surance system.

)is study has several limitations. First, the survey data
were not specially designed for this study, and the data were
collected before this study. )us, the data were imperfect for
accessing hospital medical insurance reimbursement
amount because the reimbursement amount of basic
medical insurance in the questionnaire included NRCMS,
URBMI, UEBMI, employment injury insurance, and ma-
ternity insurance, which might be either underestimated or
overestimated due to bias. Using various reimbursement
data of different basic medical insurance to solve the fairness

Table 5: Influence of commercial medical insurance.

Variable Medical reimbursement Total hospitalization medical expenses
Heckman model Heckman model

First step (1) Second step (2) First step (1) Second step (2)
Lowest income −0.0502 (0.0288) −0.0923∗∗ (0.0321) −0.0576∗ (0.0288) −0.3062∗∗∗ (0.0687)
Lower income −0.1257∗∗∗ (0.0298) −0.1270∗∗∗ (0.0333) −0.1258∗∗∗ (0.0297) −0.2243∗∗ (0.0729)
Middle income −0.1329∗∗∗ (0.0265) −0.1302∗∗∗ (0.0295) −0.1344∗∗∗ (0.0265) −0.2538∗∗∗ (0.0637)
Higher income −0.1236∗∗∗ (0.0265) −0.1501∗∗∗ (0.0295) −0.1275∗∗ ∗ (0.0265) −0.2544∗∗∗ (0.0635)
Wald test
(rho� 0) chi2 (1) 2135.82∗∗∗ 7.81∗∗

Observations 149022 2165 149022 2165
Standard errors are in parentheses; ∗ p< 0.05, ∗ ∗ p< 0.01, and ∗ ∗ ∗ p< 0.001.

Table 4: Influencing channels.

Total hospitalization medical expenses Possibility of medical insurance application

Variable
Heckman model

Probit model
First step (1) Second step (2)

Income level (highest-income group as a reference)
Lowest income −0.0735∗∗ (0.0285) −0.3207∗∗∗ (0.0682) −0.0767∗∗ (0.0286)
Lower income −0.1373∗∗∗ (0.0294) −0.2523∗∗∗ (0.0725) −0.1399∗∗∗ (0.0294)
Middle income −0.1393∗∗∗ (0.0261) −0.2574∗∗∗ (0.0628) −0.1398∗∗∗ (0.0261)
Higher income −0.1363∗∗∗ (0.0262) −0.2591∗∗∗ (0.0630) −0.1398∗∗∗ (0.0263)
Wald test
(rho� 0) chi2 (1) 6.21∗∗∗

Observations 151999 2198 154197
Standard errors are in parentheses; ∗ p< 0.05, ∗ ∗ p< 0.01, and ∗ ∗ ∗ p< 0.001.
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of benefits of different basic medical insurance systems for
the floating population is a possible direction for further
research. Second, the hospitalization medical expense
among the floating population was not caused by the latest
inpatient service, which did not fully represent the total
hospitalization medical expense. )ese factors might also
have led to bias. Additionally, some confounding factors
such as health and disease status could not be controlled
because of the limitations of available data, which might be
related to the medical insurance availability and the utili-
zation of medical services for the floating population. )ird,
since the respondents’ age was restricted to 15–59 years, this
paper’s findings cannot be generalized to all age groups,
especially for the elderly migrant population. )ere might
also be inequality of benefits from medical insurance among
the elderly population. Machine learning methods have been
applied in many fields [47, 48], but studies in the fields of
medical care and healthcare are rare. )is study used the
random forest algorithm to solve the medical and health
insurance problem, which can be regarded as its preliminary
attempt. Further in-depth research is still needed.

5. Conclusions

)is paper answers the question of the fairness of the benefits
of the basic medical insurance for the floating population
using the 2014 CMDS survey data and attempts to discover
whether there is a phenomenon where the poor subsidize the
rich. )e study analyzed the fairness of the basic medical
insurance benefits for the insured floating population with
different income levels from the perspective of equalization
by using the two-stage Heckman model. )e main findings
were that, regardless of the fairness of basic medical in-
surance compensation of hospitalization expenses, there
were significant differences among the floating population
with different income levels, and the highest-income group
benefited the most. )e phenomenon that the lower-income
group subsided the higher-income groups was also con-
firmed. Additionally, those who benefited the least were the
higher-income group rather than the lowest-income group.
Further inspection illustrated that commercial medical in-
surance reduced the inequality of benefits among groups to a
certain extent. )ese findings may provide the inspiration
that the Chinese government accelerates the reform of
medical service fairness.
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