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Abstract

Based on the public welfare guided background of implementing
the pilot policies of Drug Addition Abolishment, increase in govern-
mental financial compensation and adjustment in price of medical
service in the new health reform in China, the research synthesizes
the perspectives of both public welfare and efficiency for the first time
to define the public welfare efficiency of public hospitals as medical
cost efficiency, scale efficiency, technical efficiency and medical
service efficiency. With consideration of the background of returning
to public welfare for public hospitals, the research theme focuses on
the supervision of public welfare efficiency for public hospitals in Chi-
na through the perspective of management engineering.

Since previous related literatures have failures in both research
contents, approaches and directions, there is still room for further
exploration. First, taken the perspective of research contents, isola-
ted researches on hospital output efficiency, medical costs and public
welfare regulation are presented rather than the exploration of hospital
operation mechanism with integration of efficiency and public
welfare. Second, from the perspective of research approaches, the
researches of medical costs and its influencing factors mostly apply the
classical regression models for analysis and lack the dynamic model
with data — oriented for further exploration since the classical regres-
sion models are subject to strict hypothesis and can not avoid the mod-
eling limitation of econometrics. Furthermore, DEA model and SFA
model with the objective functions to maximize output with given in-

puts or to minimize inputs with given outputs are mainly applied to as-
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sess the hospital output efficiency rather than the public welfare effi-
ciency. As commonweal institution, public hospitals should pursue
not only itself economic efficiency but also the equal social efficiency.
Third, there is little study puts forward possible implementation
measures on Drug Addition Abolishment and increase in governmental
financial compensation to supervise the promotion of public welfare ef-
ficiency for public hospitals.

Besides the classical DEA approach, the book will apply some
data — oriented models such as the quantile panel model, semipara-
metric LCLS and LLLS models, nonparametric path-converged mod-
el, nonparametric environmental linkage model and supervision de-
sign model to first identify the public welfare efficiency (medical cost
efficiency, scale efficiency, technical efficiency and medical service
efficiency) of public hospitals, and further design specific and dif-
ferent public welfare measures (how to increase the governmental fi-
nancial expenditure and set the pharmaceutical service fee ) for dif-
ferent hospitals to fill the efficiency gap due to Drug Addition abolish-
ment, so as to realize the public welfare efficiency supervision for
each public hospital eventually.

Specifically, the book firstly applies the quantile panel model
and semi-parametric regression models on sample data of national and
regional medical care expenditure per capita and average medical ex-
penditure in public hospitals to obtain the medical cost efficiency un-
der public welfare with the linkage change of medical care expenditure
per capita due to the public welfare policies, the decisive and control
variables of average medical expenditure for patients in public hospi-
tals; secondly, the book applies the classical DEA model, nonpara-
metric path — converged and environmental linkage models to identify
the public welfare scale efficiency, technical efficiency and medical
service efficiency. The main identification conclusions are listed as be-
low.

First, the medical cost efficiency research under public welfare
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involves the efficiency study on medical care expenditure per capita
due to public welfare improvement policy and the identification of de-
cisive factors of average medical expenditure for patients. A. The re-
search on whether the increase in governmental financial inputs will
reduce medical care expenditure per capita significantly with applica-
tion of quantile panel model comes to some different and innovative
results. At the quartiles of 80 percent and 90 percent, the medical
care expenditure per capita is subjected to negative impact due to gov-
ernmental financial inputs, and the negative impact is strengthened
gradually. While at the quartiles of 10, 20, 50, 60 and 70 percent,
the medical care expenditure per capita witnesses positive impact due
to governmental financial inputs. The regional difference in medical
care expenditure per capita is presented by the regional fixed effect,
which illustrates that the medical care expenditure per capita in East-
ern region is higher than the one in Middle and Western regions. All
the above facts imply that different regions ( different quantities )
should adopt different strategies ( increase governmental financial in-
puts or not) to reduce the medical care expenditure per capita. B. Al-
lowing for data structure — oriented model in regions rather than a uni-
form and definite model for underlying structure, the semi — parametric
framework with LCLS and LLLS techniques examines and distingui-
shes the determinants of average health expenditures in China to line-
ar decisive and nonlinear control variables. The identification finds out
that both linear decisive and nonlinear control variables vary greatly
for regional average health expenditures for inpatients (outpatients) ,
indicating different strategies should taken to control medical average
health expenditures for inpatients ( outpatients) for each region.
Second, DEA approach is applied to identify output efficiency of
14 provincial hospitals in Zhejiang province in 2007. The identifica-
tion classifies the 14 provincial hospitals into efficient class hospital
(Groupl ) and inefficient class hospital ( Group2) . The public wel-

fare scale efficiency is conducted by both endogenous driven factor
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and conduction mechanism analyses. The initial Drug Addition pro-
motes the production driven role of labor, which is consists of the
number of outpatients and emergency visits and the number of dis-
charged inpatients. The fact implies that initial Drug Addition en-
hances the leading demand due to medical service and hence drives
the total income of public hospitals. However, the initial Drug Addi-
tion brings about negative impact on total scale efficiency significant-
ly, which reflects severe defect in public welfare of public hospi-
tals. The design of pilot strategy with combination of Drug Addition
Abolishment by 30 percents and governmental financial compensation
will reduce the medical service efficiency while enhance the public
welfare scale efficiency significantly for public hospitals.

Third, the research of public welfare technological progress and
efficiency improvement clearly identify the technological progress and
efficiency improvement due to governmental investment with the month-
ly data of provincial hospitals in Zhejiang province during 2005 —
2008, which is greatly different to the failures of both classical
Malquist index approach and linear regression estimation. The appli-
cation identification results show the effectiveness of governmental in-
vestment with success during periods 2008. 07 —2008. 12 since it suc-
cessfully promotes the technical progress from the benchmark level of
0. 9 percents to the path level of 29. 6% and realizes a productivity
promotion of 32. 8 percents eventually, while the governmental in-
vestment is ineffective during period 2006. 11 — 2008. 06 with decli-
ning technical progress. Initial Drug Addition policy and governmental
financial compensate during period 2011. 02 — 2013. 06 have strong
positive and negative role on exogenous technical progress respective-
ly. The design of pilot strategy with combination of Drug Addition
Abolishment by 30 percents still has a gradually promotion role on
technical progressduring 2010. 01 — 2013.06, while the promotion
strength is greatly weaken compared to initial Drug Addition path level.

Forth, the research of medical service efficiency under public



