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Abstract

This study was aimed to develop the medical services value model for estimation
of hospital medical expenses of informal workers in Thailand for the case that they
are admitted to a hospital for treatment without surgery. The fuzzy regression model
has been established using the data surveyed from informal workers by Social Security
Office in year 2010. Subsequently, the results obtained from this model, which were
compensations for their medical expenses were used to estimate the monetary value
of medical services for the patients who received the treatment without surgery.
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1 Introduction

From the state of Social Security Office of Thailand ensuring that the system work-
ers shall be entitled to receive medical treatment when they have accident or iliness, the
Thai government realizes the importance of such that the coverage of benefits should be
expanded to informal workers in Social Security office. In 2010, Pongpullponsak et al.
(1], determined the prospects for expanding social security coverage to informal workers in
Thailand. The author reported four most important benefits for insured persons, including
(1) cost of medical treatment, (2) compensation for unemployment, (3) funeral expenses
and (4) financial aid. For this study, it was aimed to develop the medical services value
model for estimation of hospital medical expenses of informal workers in Thailand in the
case of patients admitted to the hospital for treatment without surgery.

There are several researches documented prediction methods of the medical services
expenses. For instance, Baker and Krueger |7] studied medical costs for workers’ com-
pensation insurance. Jihong and Minglai [4] reported a theoretical investigation of the
reformed public health insurance in urban China. In Thailand, the Social Security Of-
fice has attempted to provide a benefit on medical services to informal workers. Based
on treatment of patients, the expenses of medical services can be divided into 3 groups
composing of group 1 where patients are admitted to a hospital for treatment without
surgery, group 11 where patients are admitted to a hospital for surgical treatment and
group III where patients receive treatment but are not admitted to a hospital. Nawata
[5, 6], introduced that the hospital length of stay can be analyzed using the discrete-type
proportional hazard model and the effectiveness of treatment can be determined by the
ordered probit models.
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In many cases, the values of medical services appear as fuzzy data. Consequently, sev-
eral models have been proposed to support such & problem. Recently, Ho [3], established
an optimal evaluation approach for infectious medical waste disposal using the fuzzy an-
alytic hierarchy process. Bolotin [2], introduced linear regression models for fuzzification
of indicator variables in medical decision making. Stefan [9] studied predictions of the
observed variable with fuzzy numbers in regression models. The aim of this research was
to further adapt the model from the work of Pongpullponsak et al. [1] for estimation of
medical expenses of informal workers in Thailand for the case that they receive treatment
without surgery by using fuzzy regression analysis.

2 Regression model and fuzzy regression model
The classical regression model is presented by
Y = Qg+ Q1Z1 + 62T + ... + GmTm, (1)

where a; for all i = 1,2,3,...,m are the regression coefficients, z; for alli =1,2,3,...,m
are input independent variables and y is an output dependent variable.

The fuzzy regression model is presented by
7=ag+ 1% + T+ viv = i T (2)

where q; for all i = 1,2,3,...,m are the regression coefficients, T; foralli=1,2,3,...,m
are fuzzy input independent variables and 7 is a fuzzy output dependent variable.

3  The medical service value model

In 2009, Nawata et al. [6], proposed a probability function of a patient leaving a
hospital as below;

hi(t), t=1

(4) = t—1

)= (T {1- h(@Nm®), 22 i=120m 3)
s=1

where hi(t) is a conditional probability that the i — th patient stayed in the hospital on

the t — th day will leave the hospital on that day.

Therefore, we have

hi(t) = deezp(v;B);t = 1,2,3,...,T. (4)

Let d; represents the "leaving rate” of the ¢t — th day, B is regression coefficients of
symptoms patient and »; is random variable medical services value of the ¢ — th patient
with symptoms. Dennis (2000) studied the health insurance costs of insured persons using
the regression equation and Pongpullponsak (2010) established the medical services value
model for estimation of hospital medical expenses of informal workers in Thailand when
they are admitted to a hospital for treatment without surgery.

From the study of Stefan [9] in year 2010, the fuzzy regression models was developed
from observations and unknown regression parameters were fuzzy numbers. Hence, the
predictions of the observed variables would be in fuzzy numbers too. In this paper, the
medical services value model was constructed using fuzzy regression and given

7 = 0.23 — 0.001(age) — 0.00000002263(income). (5)



Then fuzzy system of independent variable was determined by triangular membership

ction and Trapezoidal membership function could be defined as:
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4 The results

Using MatLab, the medical services value model can be created based on fuzzy rule,
»if age and income and cost”, as shown in Figure 1.




Figure 1: The Fuzzy rule of this study

From the results, the medical services value model for estimation of hospital med-
ical expenses of informal workers in Thailand for the case that they are admitted to &
hospital for treatment without surgery can be established. The model was then used to
predict for the medical expenses as following. For informal workers who are 44 years at
age and have income about 469,000 bath, the estimated medical services value will be
1,340 bath, as shown in Figure 2.




Figure 2: Calculation of medical services value by Centroid method

5 Conclusions

In this study, the model of medical expenses of informal workers in Thailand for
the case that patients are admitted to a hospital for treatment without surgery with fuzzy
theory was proposed. Using the established model, it was found that the predicted medical
services value is related to some variables including age and income of the patients. For
the future work, the overview of the medical services value will be considered.
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