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Abstract
What is the relationship between government’s financial investment in sports and
health care expenditure? This study aimed to conduct an empirical research on the
aforementioned questions by adopting a new measurement system. It assessed the
relationship between government’s financial investment in sports and health care
expenditure by applying time series, quadratic regression and autoregressive. In this
study, purposive sampling was used to recruit the research participants. Moreover,
data (e.g., sports funding) published on government official websites (i.e., Sports
Administration, Ministry of Education; Health Care Insurance Administration,
Ministry of Health and Welfare) were collected in this study. The findings of this
study were that reflect the effects of the government’s financial investment in sports
on health care expenditure after a five-year period. According to the findings, this
study proposes the following recommendations for that the government should
continue investing in sports activities and increase the amount of investment
progressively.
Keywords: sports, government’s financial, fuzzy membership functions, quadratic
regression, financial investment.

1. Introduction

Sports Administration, Ministry of Education in Taiwan (abbreviation: SAME, 2014)
have been indicated health care insurance for medical expenditures continuously
increased every year (SAME, 2014). This phenomenon has been expensed heavily
burden of government finances. Moreover, World Health Organization (abbreviation:
WHO, 2012) considered that physical activity (PA) are effective in the prevention and

treatment of risk factors. Hence, Prevention medicine may be reduced health care
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insurance for medical expenditures situation. So, People engaged in various physical
activities and have a healthy physical, not only can reduce cardiovascular disease risk
factors, prevention of cardiovascular diseases. Meanwhile, People participate to
competitions moderate within the capacity of in various sports too. Therefore,
government finance and physical fitness is important to coexisting whether applied to
our health insurance payments, budget funding for sports condition an important
issue.

2. Literature Review

Health systems worldwide was stressed with the need to control costs to maintain
system viability that worsening economic conditions was the pressure to make
structural changes are expected to continue growing(Diederich & Salzmann, 2015).
Especially, since 1995, Taiwan's finance had increased health care expenditures, it
produce long-term of payments imbalance as soon, was making the reserve fund
surplus and deficit continue to become an important issue (Chin-Tung Hsiao.,
Chung-Shu Liu., Hsiu-Ching Liang., & Ching-Fang Wu, 2012). So, government
struggled with dropping consumption of health care resources was important issue.
Hence, government must invest more creativity that promoted physical activity ad that
investment must be proportional to the burden disease attributable to an inactive and
sedentary society (Barry, 2014, 8p).

WHO (2012) considered health have to highlight physical activity (PA) had been
reduction weight, visceral fat accumulation; these are very effective in the prevention
and treatment of cardio metabolic risk factors. These changes factors had often taken
place independently of weight loss, but how much for the beneficial results were
independent of weight loss and changes in body configuration was not entirely clear.
So, healthy fitness and physical fitness showed important opinion (SAME, 2014) that
exercise training has been effective in increasing high-density lipoprotein cholesterol
(HDL), reduced declining triglyceride (TG) levels and blood pressure (BP)(WHO,
2012) and promoted mental health (Samadzadeh et al, 2011; Leeahtam, Sriboonjit,
Sriboonchitta, Chaitip, Chaiboonsri, Peter, & Calkins, 2011). Hence, Government had
raised medical service price so as to adjust the price distortion due to different
environmental factors (Zeng, 2012).

There was evidence to support the effectiveness of workplace physical activity
interventions for improving both health and work outcomes, including physical
activity behaviour, fitness, body mass index, productivity, work attendance, and job
stress (Barry, 2014). These physical activity interventions would decreased sitting
time at work (Plotnikoff, Healy, Morgan, Gilson, Kennedy, 2014, 21p). In other hand,
Milton, Smith and Bull (2014) suggested Implement policies that supported the
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integration of physical activity into the primary-care sector’s disease prevention and
management strategies as well as in healthcare services to increase physical activity
rates among practice populations (28p). However, sport active contributes positively
to the development of confidence and social skills, social inclusion, community
development, health and wellbeing, diversion from antisocial behaviour and improved
self-esteem and health-related quality of life that additional benefits for human
include improved fundamental movement skills and physical fitness (Salmon,
Foreman, Eime, Brown, Hodge, Milton, 2014, 45p). According to the above
intervened in the affairs of its society for the fundamental reason that it enables it to
set the nation’s economic and political direction. More specifically, the State believes
that by its various interventions it can improve the well-being of society (Hoye, Smith,
Westerbeek, Stewart, Nicholson, 2006, 20p)

The meaning of these numbers can be found, Sports budget accounts for the
proportion of total central government budget, showing signs of gradually reducing.
Such as, Gudlaugsson colleagues (2013) studies indicated after exercise decrease have
seen in weight, total fat mass, trunk fat mass, waist circumference, and blood pressure.
The lack of central sports budget is a long question. In case of lack of resources, there
will likely influence national sports promotion and marketing affairs (Wan-Chang Li
& Shao-Hsi Chang, 2012), it showed more emphasis on short-term government
effectiveness of the policy. However, there good health plan was the ability to reduce
health insurance costs (Sebastian Bauhoff, 2012). In other words, sports funding
support should be possible to influence national sports health plan, thereby affecting
the lead health insurance expenses. The perspective of the proportion sports financial
investment configuration has affected national health care expenditures. Therefore, let
to national financial difficulties caused the economic recession. Hence, national care
were expenditures showing huge growth rate, but national finance and competitive
sport were taking forward the difficulties. Finally, for financial investment in sports
should offered planning and utilization of effective proposals.

To overcome these issues, How to select the correct course place or environment
style which were planning proposed analytical model of significance methods. How to
promote national sports and exercise habits? It is important issues Government’s
budget will concern of subject. If Government did in the preparation of the project
funding was not careful and not strict enough. Government improperly used generated
resources situation not only wasted of national resources, but also produces other
urgent crowding out effective of government affairs. Li, Blake, and Thomas (2013)
study found that staging the Beijing Olympics brought economic benefits to the host
economy. So, sports financial investment was also benefits for whole economy.
Therefore, Government financial investment level was not only an investment of
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money, it should have led to the purpose of policy and administration direction.
Through budget funding planning could understood Government policies and
administration achieved the operational objectives. Substantial progress was the
policy plan in the condition, due to implementation of the budget funding was
presented by the measures taken to achieve the objectives.

3. Research Method
3.1. Population and Sample Selection

This study purpose validated methodology and used purposive random samples
for analysis. This study had selected the official disclose in base data as sports
funding level and health care expenditures national, these were public information
(SAME, 2014; MHIA, 2014). The data collected official network and continuous
fourteen groups which have center and local government. In addition, this studies of
health care expenditures that were form NHIA, Ministry of Health and Welfare in
Taiwan. The data base collected through official network and continuous fourteen
groups.

3.2 Research Tool

The statistical methods applied to time series, quadratic regression and
autoregressive. All data used the Statistical Package for the Minitab 16.0 and
Microsoft Office Excel 2013 software to process the data analysis. And it used time
series carried out for financial investment in sports and health care expenditures.

3.3. Target of the pattern.

The most important but have a good model, if an analyst wants to take an active
role that the actual implementation of the process there are input sports financial rules
to follow. If the lack of this in accordance with the organization's mission execution
mode, you cannot assess past it that do anything. It is hardly whole system to guide
activities, leading to decision-makers play a passive role. It is execution mode may be
reduced to the arbitrary behavior of the health care expenditures.

System target modeled two senses. First, you can through the analyst's
interpretation of the purpose of showing some blurred and then find out the explicit
goal. Secondly, it can help policymakers that determine important decisions or control
the implementation process. Major financial investment for sports has cause to the
National Development Plan and social needs. It is requiring from a master limited
financial resources, and the need to do properly deployment. It could be through this
systematic overall planning, health care expenditures policy objectives of the
implementation process that is more streamlined. Investment of sports finance
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improve plan that target of the pattern is very important. In this mode, the entire
country is not only important to understand the direction of the national health policy
and copying trends, consider sports finance and demographic indicators of change.

3.4. Dynamic Structure of Planning Model.

For sports funding are planning the scope of the proposal from the NHI cope with
the demand side of the supply side to explore. If planners begin that only from a
single point of view, the overall sports funding allocation will not know enough. So
far the planning and the actual situation is that resulting in over or under of estimate
the situation. It will affect the efficiency that use of funds throughout the sport. (1)
Sports of oversupply that will make financial investment wasted. (2) Sports
equipment purchase too much, it will increased funding waste that (3).management
and maintenance limited resources. (4) Health care expenditures planning. (5)
Gymnasium, outdoor playground, sports venues and other related that charges often
due to underestimation, using tough-type or primitive. That will wait for the
construction was discovered that sufficient funding.

Therefore, sports finance and health care expenditures trend, to fully understand the
supply side and the demand side, but it planner very important issue. The estimate of
future supply and demand situation, the relevant information must be made according
to a logical judgment, so as not to become subjective guess. Following on the
prediction of meaning and ways of doing discussed. This is cited the Education
Ministry of Sports Department budget and NHI expenditure budget for examples.

The study predicted used the moving average method has the advantage of doing
simple calculations. The time series prediction comparatively good that no apparent
long-term trends and seasonal changes. The disadvantage is that the moving average
of the number of periods k decisions, often without objective criteria. And using the
moving average method for rapid response to changes in the market is duller. Also use
the moving average method that in practical applications, it is sometimes necessary to
refer to the degree of importance of each period that given different weights to find k
period moving average. For example: When the time series data before and after the
strong correlation, we want to predict the next amount of information. It will find the
latest information on a greatest impacting. So as a moving average, the most closing
data should be given a greater weight. Now, we call that weight average methods. As
for the size of the number of options, there are no objective criteria, depending on the
subjective experience.

4. Empirical study
4.1. Data description for sports funding level and health care expenditure
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This study used causality for quadratic regression analysis. According to Table 1 had
been plot of the yearly expense of Taiwan 1999-2012 health care expenditure and
sports funding. These dada exhibits several funding expenditures in the 14 years. First
we inspected the tendency of NHIA health care expenditures in Table 1 We found the
large fluctuations in the beginning and the end of the Taiwan medical expenditure
index which showed there continued to increase rapidly variation in these periods in
Figure 1.

Time Series Plot of x(t), y+z(t)
500 Variable
—o— X(1)
— ® - y+2(t)
400
® 300+
IS
a
200
VAN
7/ N
100 "~ Tl e
D R—  a— —a—
T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Index

Figure 1 Time series plot of health care (x) and financial investment in sports financial
trends(y+z)

Time Series Plot of y(t), z(t)
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Figure 2 Time series plot of central sports(y) and Local government sports(z) financial
investment trends

Table 1 The 1999-2012 health care and financial investment in sports for growth rate in
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Taiwan

) i Local government
Central financial

No. Year Medical expenses (X) . . Financial investment
investment in sports (Y) )
in sports (2)

1 1999 286.82 66.4 48.66
2 2000 278.36 35.35 48.66
3 2001 296.72 35.23 45.46
4 2002 341.34 33.25 54.02
5 2003 341.75 32.60 51.71
6 2004 371.49 34.36 52.59
7 2005 344.73 30.93 71.02
8 2006 369.29 52.98 50.97
9 2007 387.21 54.12 46.11
10 2008 406.71 65.70 45.70
11 2009 432.13 78.73 79.45
12 2010 439.39 52.78 66.55
13 2011 463.29 45.90 70.25
14 2012 479.59 52.15 68.22
UUnit: million

In addition, the Taiwan financial investment in sports was index which showed
there slight variation in these periods in Table 1. And we inspected the tendency of
central financial investment in sports and location government financial investment in
sports. It found that mostly greater central financial investment in sports than location
government budget funding, but there saw closer in 2006 and 2009 that organized and
held the 2009 World Games in Kaohsiung in Figure 1. The purpose of this study was
to examine the change point of financial investment in sports and health care’s
medical expenditure that was causality relationship.

4. 2. Polynomial regression analysis of causality for sports funding level and
health care expenditure
According to Table 2, 3, 4 and Figure 3 that presented the backward five quadratic
regression model explanatory power of 74.5%. In addition, quadratic regression model
(F=13.87, p = 0.01) is well than linear regression model (F=1.12, p = 0.33).

Table 2 The regression equation is x(t+5), x(t+6) and x(t+7) of variance of the
backward comparison

variance S R-Sq R-Sq(adj)
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t+5 27.1373 74.0% 65.3%
t+6 27.1623 75.8% 66.2%
t+7 24.2835 75.4% 63.0%

Not: financial investment = x(t+5), x(t+6) and x(t+7)

According to Table 2, 3, 4 and Figure 4 that presented the backward five
quadratic regression model explanatory power of 75.8%. In addition, quadratic

regression model (F=15.67, p = 0.01) is well than linear regression model (F=00.00, p

= 0.96).

Table 3 Regression Analysis of variance for the backward form five to seven comparisons

variance Source DF SS MS F P
t+5 Regression 2 125475  6273.77 8.52 0.018
Error 6 4418.6 736.43
Total 8 16966.1
t+6 Regression 2 125475  5785.80 7.84 0.029
Error 5 3689.0 737.79
Total 7 15260.6
t+7 Regression 2 7211.26 3605.6 6.11 0.061
Error 4 2358.76 589.69
Total 6  9570.02

Not: financial investment = x(t+5), x(t+6) and x(t+7)

According to Table 2, 3, 4 and Figure 5 that presented the backward five quadratic
regression model explanatory power of 75.4%. In addition, quadratic regression model

(F=11.64, p = 0.03) is well than linear regression model (F=0.19, p = 0.68).

Table 4 Sequential analysis of variance for the backward from five to seven

comparison

variance Source DF SS F P
t+5 Linear 1 2335.9 1.12 0.326
Quadratic 1 10211.6 13.87 0.010

t+6 Linear 1 8.2 0.00 0.957
Quadratic 1 11563.4 15.67 0.011

t+7 Linear 1 349.17 0.19 0.682
Quadratic 1 6862.09 11.64 0.027

Not: financial investment = x(t+5), x(t+6) and x(t+7)
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Fitted Line Plot
X(t+5) = - 2783 + 65.49 y+z(t+5)
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Figure 3 Quadratic regression analysis: x(t+5) versus y+z(t+5) of the backward five

comparison
Fitted Line Plot
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Figure 4 Quadratic regression analysis: x(t+6) versus y+z(t+6) of variance of the backward

six comparison
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Figure 5 Quadratic regression analysis: x(t+7) versus y+z(t+7) of variance of the
backward seven comparison

5. Conclusion

This study explored causality between financial investment in sports and health care
expenditure. This study used the new method of Quadratic Regression can reflected
the affection of the sports funding to health care expenditures after 5 years. Those
health care expenditures will gradually decline because sports financial investment
increase continuous funds.

In addition, sports funding level and health care expenditures explored cope with
the demand side and the supply side. If planners begin that were only from a single
point of view, the overall sports funding level and health care expenditures allocation
will not know enough. So far the planning and the actual situation was that resulting
in over or under of estimate the situation. It will affect the efficiency that use of funds
throughout the health care. (1) Health care expenditures policy of oversupply that will
make medical resources and funding wasted (2) as well as provide Sports-related
hardware and software plan promote health care plan.

Further, this investigated the sports funding level and NHI expenditure that
forecast. These dates, from Sports Administration, Ministry of Education And Health
care Insurance Administration, Ministry of Health and Welfare, are Taiwan
government. The result of this study showed whole sports funding increase to that
reduce the expenditures for social health insurance. Recommendations for future
research that collect more items, it is in order to facilitate future analysis central and
location sports funding more the detail discuss that other issue. Hence, Suggestion
apply causality method for other study area.

(1) Maintaining invests sports funding for reducing health care expenditures.

(2) Maintaining plan more appropriating sports and leisure projects, it increasing
sports activity participating number.

(3) Offering Doctors sports medical plan and regional health care funding reduce
plan. This reducing plan aims to improve sports prescription for reducing medical
health care expenditures.

(4)Because this is the conception of preventive medicine, doctors the main income
is not drugs prescription, on the contrary, based on regional using drugs reducing rate.
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