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Introduction

Topic

As healthcare expenses continue to escalate globally, there is an
increasing need to accurately comprehend and predict medical inflation

• governments – national budget preparation,

• policymakers – addressing challenges in proactive manner,

• healthcare providers – startegic allocation of resources,
• insurers – determination of appropriate premiums andmodels.

’Is the ARIMAmodel effective for forecastingmedical HICP
for European Unionmember states?’
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Introduction

Medical Inflation

Medical inflation represents the general level of price growth in health-
care procedures

• diagnostic
tools,
treatment
methods,
and
pharma-
ceuticals,

• developed
healthcare
systems –
higher
levels of
medical
inflation,

• technological
development
and structural
changes in
healthcare
systems,

• as a healthcare
component
within the
Harmonized
Index of
Consumer Prices
(HICP).
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Data base

Data Source and Timeframe
Source: Eurostat
Products:
•medical products, devices,
and equipment,

• pharmaceutical products,
• pregnancy tests and
contraceptive devices,

• therapeutic devices and
equipment,

• corrective glasses, contact
lenses, and hearing aids.

Services:
• outpatient services,
•medical and paramedical services,
• hospital services,
• physiotherapy services,
• dental services,
• services of medical laboratories and
radiology centers,

• services of spas and health resorts,
• repair of medical and therapeutic
equipment.

January
2000

June
2022

July
2022

June
2023

Testing setLearning set
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Methodology

Methodology

The Autoregressive IntegratedMoving AverageModel
ARIMA(p, d , q):

• statistical parametric model,
• analysis and forecasting of time series,
• p – the number of lag observations,

– the lag order of AR component,
• d – the number of times the raw observations are differenced,

– the degree of differencing,
• q – the size of themoving average window,

– themoving average order of MA component.
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Analysis of Medical Inflation in EU Countries

Analysis of Medical Inflation in EU Countries

Exploratory analysis:

• deviations from stationarity
• decomposition into trend,
seasonal component and
irregular component
• stationarity tests
• deseasoning
• detrending

Autocorrelation analysis:

• autocorrelation function
• partial autocorrelation

function

Spectral analysis:

• periodogram
• Fourier linear spectrum

• periodicities
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Results

Test Forecasts

Figure 1: Test forecast – Italy Figure 2: Test forecast – Ireland
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Results

Actual Forecasts

Figure 3: Forecast – Netherlands Figure 4: Forecast – Cyprus
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Results

Absolute Differences Between Forecasted and Actual
Values of Medical HICP in pp
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Results

Difference Between Forecasted and Actual Values

Figure 5: Average absolute difference between forecasted
and actual values of medical HICP
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Discussion

Discussion

The findings reveal the ARIMAmodel’s effectiveness for the EU countries in
capturing the temporal patterns of medical inflation:

• extentions: dependencies analysis,
extending the forecasting horizon,
inclusion of exogenous variables,
machine learning algorithms,

• alignment: partial alignment with existing studies,

• limitations: complex non-linear relationships not fully captured,
appropriate for short or medium-term forecasting.
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Conclusion

Conclusion

• Reliable predictions – proactive addressing of challenges posed by
the rapid development of the healthcare sector

• Implications for policymakers of euro area countries, health
insurance companies and healthcare entities

An important contribution to ensuring financially accessible and
high-quality healthcare for the residents of the EU
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