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1. Introduction

Health, in the broad sense, cannot be separated from economic development and quality of
life. Relationships between health, economics and development are complex and there is a complete
interdependence, while health can be a sine qua non condition or effect for economic development [8]. The
main effects of economic development were industrialization by improving the life conditions (diet, housing
etc.). Subsequently, urbanization has changed and raise the level of education and information (specialization
of teaching, medical and paramedical professions), induced changes in the way of life and behavior (healthy
lifestyle) [9]. These mutations are felt in the development and (re) organization of health care through
diversification and specialization, adopting the most efficient social insurance system. [2]

System Health Insurance (SHI) in Romania remained very centralized, despite recent efforts
decentralization of regulatory functions. At national level, the Ministry of Health provides overall
management, political and regulatory oversight, while local, regional public health authorities are responsible
for service delivery. Similarly, the National Health Insurance manages and regulates the health insurance
system through territorial houses contracting health services [1].

Health expenditure expressed in economic and overall outcome of the interaction, activity of the
various players in the healthcare system: consumers, producers and bodies involved in health programs or
finance them (paying agent) [9].

At 814 euros per capita (value adjusted for differences in purchasing power), Romania spends less
than one third of the EU average, the lowest of all Member States. The share of GDP devoted to health (4.9%)
is the lowest and significantly below the EU average of 9.9%. [12] Health expenditure as a share of GDP have
declined steadily since 2000, reflecting the unstable political situation and as a result of spending cuts to
achieve budget deficit targets. However, public sources account for 78% of total health funding (on a par with
the EU average). "Payments of pocket" is the second source of revenue for health care, and in 2017 came the
first time to 21% of charges. Although detailed data are not available, results of studies indicate that informal
payments, particularly for hospital care are widespread and substantial[11].

2. Data analysis

Public spending has affected the health sector in Romania, quality access to services, especially the
poorest and most vulnerable segments of the population, which includes many elderlies. There are no data on
health spending by age, but certainly they increase to the older age categories, because the medical care for
the elderly technologically are more expensive, the hospitalization are prolonged, care and supervision are
more costly [10].

In Romania proportion of older people in the population structure has increased from 13.2% in 2000
to 17.8% in 2017. In this context, attempting to observe the influence of older persons on current expenditure
on health per capita. It included data on the period 2000-2017 and current expenditure on health per capita
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and the share of elderly in the total population.
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Figure 1. The evolution of current expenditure on health care and proportion of older people in the
population structure in Romania 2000-2017 (data taken from Eurostat)

According to the annual review under the new European methodology SHA 2011 current expenditure
on health per capita registered a continuous increase during 2000-2017 from 69.89 euro per capita in 2000
to 480.88 euro per capita in 2017[14].
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Figure 2. The evolution of share of public expenditure on health care in total health spending and
share of direct payments in total health spending in Romania 2000-2017 (data taken from Eurostat)

The most important source of funding for current health expenses represent public funds, which
increased in 2017 by 8.9% compared to 2016 (from 27490.390 million in 2016 to 29.937809 million in
2017). Compared with 2000, current expenditures of publicly funded health increased in 2017 by 51.4%
(with 10.157948 million). The largest share of public spending was financed from social security funds
(FNUASS and BASS), their share in total current expenditure increased slightly from 64.5% in 2016 to 65.2%
in 2017. The second category of funding sources to cover current health represents private sources or direct
payments by households. These expenses increased in 2017 by 5.8% compared to 2016, from 7.495625
million in 2016 to 7.930297 million in 2017[13].

3. Research methodology

Methods and statistical techniques to quantify, factor analysis, estimation and testing are the many
extended range of statistical and mathematical methods and tools. The most significant of these methods and
tools are applied in one form or another on the input data available in order explicitness factors and,
consequently, to obtain the information necessary to support decision action.
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Figure 3. Statistical test performed for current expenditure on health per capita

After checking the stationarity and ADF and PP test series becomes stationary of order 1, so the
flatness Kurtosis coefficient analysis, we can say that the series of current expenditure on health per
capitahas an asymmetric distribution about normal and smooth. Descriptive statistics of the variables
analyzed were made using econometric software "Eviews 8".

To achieve forecast current expenditure on health per capita, in Romania, we considered the
explanatory indicator proportion of older people in the population structure. Using time series analysis,
attempts to verify the hypothesis of whether a dependency between the proportion of older people and
current expenditure on health per capita in Romania.

The correlation between health and current expenditure per capita and exogenous variable
proportion of older people in the total population, can be checked by using a logarithmic model.

Log (yt) =a+ (b) log(xt) + €

Dependent Variable: LOG(CHELTUIEL_LOCUITOR)
Method: Least Squares

Date: 110418 Time: 09:49

Sample: 2000 2017

Included observations: 18

Yariable Coefficient Std. Error t-Statistic Prob.

LOG(POMNDEREA_PY) G.553282 0.961707 6.814221 0.0000

C 1222280 2627310 -4.6582211 0.0003
R-squared 0743728 Mean dependentvar 5670982
Adjusted R-squared 0727711 S5.D. dependentvar 0.687973
S.E. ofregression (.358996 Akaike info criterion 0.893430
Sum squared resid 20620583 Schwarz criterion 0.992360
Log likelihood -6.040869 Hannan-Cluinn criter. 0.907071
F-statistic 46.43360 Durbin-\Watson stat 0.356073
Prob(F-statistic) 0.000004

LOG(CCS) = 6.55328206554*LOG(PONDEREA_PV) - 12.2228034853

Interpretation of regression shows that the increasing ratio of elderly persons / total population 1%
of current health spending per capita will increase by 6.55%. Thus, it was confirmed influence elderly share
in total public spending on health care changes.

Homoscedasticitate test model show that the intensity of the influence of exogenous variable
(proportion of older people in the population structure) on endogenous variable (current expenditure on
health per capita) do not differ significantly over time, so the model is homoscedastic. To test the validity
(significance) model parameters, rejecting the null hypothesis and accept the contrary. So, the parameter b is
significantly different from zero at the population level, which means that proportion of older people in the
population structure is a significant factor for current expenditure on health per capita.

It obtained a correlation coefficient of 0.743, which confirms the strong relationship between the
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endogenous and exogenous variables. Obviously, the R2 take values close to 1, the regression model adjusted
better data sample.

Because public spending for healthcare and direct payments had the largest share (90%) of the total
current expenditure on health care in Romania, attempts to correlate current expenditure on health per
capita public expenditure on health care and direct payments in order to determine whether indeed their
growth influences the growth of total expenditure on health care. In this context we used data for the period
2000-2017 the share of public expenditure on health care in total health spending and the share of direct
payments in total health expenditures.

The correlation between health spending and exogenous variables can be checked by using
multifactorial linear model. Thus, multiple linear econometric model considered the following form:

yi=ag + apX1i+ azx2; + &,

unde: y; - current expenditure on health per capita;

x1¢ ponderea cheltuielilor publice in totalul cheltuielilor pentru ocrotirea sanatatii;
x2¢- share of public spending in total health spending;

o, a1, a2 - model parameters;

€ - Observation error.

When testing the link between yt and X1, x2t rejecting the null hypothesis and accept the
contrary; So, it was established that there is link between yt and xt at the population level.

Yariable Coefficient Std. Errar t-Statistic

LOG(FOMDERE_CHELT_PUB) 2595774 1.430558 1.814519
LOGIFOMDERE_PLATI_DIRECTE)  2.959189 1.381473 2142053
C -0.382047 6.207960  -1.511438

Estimators determine model parameters was done by least squares (LSM) for the period 2000 to
2017 and obtained the following regression:

log(CCS)=2.59577360951*log(pondere_chelt_pub)+2.95918890708*log(pondere_plati_directe)-
9.38294689603

Interpretation of regression is as follows:
I. With the share of public expenditure on health care in total health spending 1% of current
health spending per capita will increase by 2.60%;
II. with an increased share of direct payments in total health spending 1% of current health
spending per capita will increase by an average of 2.96.

4. The prognosis model

Next will determine the type of model to model as well the dynamic behavior of current expenditure
on health per capita. ARIMA model will be of the form (p, 1, q), to identify the order p and q using the
correlogram. To display correlogram will first create non-stationary series, that will make the differences of
the first order.
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Figure 4. The correlogram of CCS series with OLS method
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The result is ARIMA(2,1,2)
Equation applied (ec_arima_d_ccs):
d_ccs ¢ AR(1) AR(2) AR(3) MA(1) MA(2)

The stochastic forecasting

Estimation Command:

LS LOG(CCS) CAR(1) AR(2) MA(1) MA(2)

Estimation Equation:

LOG(CCS) = C(1) + [AR(1)=C(2),AR(2)=C(3),MA(1)=C(4),MA(2)=C(5),BACKCAST=2002,ESTSMPL="2002
2017"]

Substituted Coefficients:

LOG(CCS) = 6.19954509785 + [AR(1)=1.01756748221,AR(2)=-0.223158165522,MA(1)=-
0.0752053379959,MA(2)=-0.924566994712,BACKCAST=2002,ESTSMPL="2002 2017"]

Dependent Variable: LOG(CCS)

Method: Least Squares

Date: 11/04M19 Time: 11:07

Sample (adjusted). 2002 2017

Included observations: 16 after adjustments
Convergence achieved after 24 iterations
MA Backcast: 2000 2001

Yariable Coefficient Std. Error t-Statistic Prob.
C G.199545 0.073953 78.52182 0.0000
AR(1) 1.017567 0.365674 2782718 00178
AR(2) -0.223158 0.264155  -0.844801 04162
MA(1) -0.075205 0150772  -0.498803 0.6277
MA(Z) -0.924567 0141109  -6.552125 0.0000
R-squared 0971018 Mean dependent var 5841473
Adjusted R-squared 09604280 5.D. dependentvar 0.5068449
S.E. of regression 0100760  Akaike info criterion -1.501835
Sum squared resid 0111679  Schwarz criterion -1.260401
Log likelihood 17.01468 Hannan-Cuinn criter. -1.480472
F-statistic 9213751 Dwurbin-Watson stat 2833189
Prob(F-statistic) 0.000000
Inverted AR Roots 70 32
Inverted MA Roots 1.00 -8z
6510
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Figure 5. Forecast CCS from 2018 to 2020
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Figure 6. Out-of- sample static forecast plot of CCS

As a matter of fact, the weather we did in this paper shows that current expenditure on health per
capita will increase by an average of 11.64 euros per capita.

5. Conclusions
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