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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 and models.

’Is the ARIMA model effective for forecasting medical HICP
Jor European Union member states?’
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Introduction

Medical Inflation

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

care procedures
« diagnostic « developed « technological « as a healthcare

tools, healthcare development component
treatment systems — and structural within the
methods, higher changes in Harmonized
and levels of healthcare Index of
pharma- medical systems, Consumer Prices
ceuticals, inflation, (HICP).
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Data Source and Timeframe

Source: Eurostat Services:
Products: e outpatient services,
« medical products, devices, « medical and paramedical services,
and equipment, « hospital services,
« pharmaceutical products, « physiotherapy services,
« pregnancy tests and « dental services,

contraceptive devices . . .
’ « services of medical laboratories and

« therapeutic devices and radiology centers,
equipment, .
] « services of spas and health resorts,
« corrective glasses, contact

lenses, and hearing aids « repair of medical and therapeutic

equipment.
January June  July June
2000 2022 2022 2023

Learning set Testing set
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Methodology

Methodology

The Autoregressive Integrated Moving Average Model
ARIMA(p, d, g):

« 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,

« g —the size of the moving average window,
- the moving average order of MA component.
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n in EU Countries

Analysis of Medical Inflation in EU Countries

Exploratory analysis:
« deviations from stationarity Spectral analysis:
» decomposition into trend,
seasonal component and « periodogram
irregular component « Fourier linear spectrum
« stationarity tests « periodicities

« deseasoning
« detrending
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Results

Test Forecasts
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Figure 1: Test forecast — Italy Figure 2: Test forecast — Ireland
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Results

Actual Forecasts
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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

Memberstste  Mar  Apr  May  Jun  Jul  Asg Sep Ot Nov Dec Jan Feb  Average

Austria 068 102 012 091 069 077 043 08 200 18 212 334 123
Belgium 006 025 025 030 033 063 082 107 116 130 148 407 098
Bulgaria 017 045 002 137 186 202 164 18 422 670 9050 1102 340
Croatia 028 138 214 227 248 366 506 567 612 628 659 817 418
Cyprus 009 014 066 041 046 033 002 011 006 008 047 012 025
Czechia 069 087 011 038 064 098 08 149 051 15 219 286 109
Denmark 072 060 043 012 135 103 102 060 171 192 267 271 125
Estonia. 067 131 115 203 257 305 321 493 618 565 68 722 373
Finland 130 122 152 200 040 068 060 092 076 077 08 020 0%
France 042 082 119 095 114 066 017 106 158 101 115 158 098
Germany 001 018 006 003 045 045 190 241 260 264 271 273 135
Greece 038 059 015 087 159 200 217 301 351 333 407 48 221
Hungary 020 000 051 126 217 348 525 695 934 1116 1275 1264 548
Treland 011 059 064 038 038 073 034 001 006 014 013 001 029
Ttalia 004 016 008 015 003 018 026 043 0352 063 037 081 030
Latvia 008 120 172 255 288 323 319 304 476 466 501 620 338
Lithuania 011 004 072 140 176 223 275 259 370 339 458 362 224
Luxembourg  0.83 064 247 304 327 327 357 438 422 459 521 565 345
Malta 046 007 032 070 025 045 093 1490 1903 193 230 211 1.00
Netherlands 040 004 037 032 014 018 061 040 091 047 110 366 072
Poland 051 134 197 272 289 306 309 340 421 501 506 667 333
Portugal 037 012 004 017 3505 3545 534 518 546 447 430 423 336
Romania 051 145 207 430 611 725 833 055 1L11 1284 1437 1564 787
Slovakia 048 092 156 280 260 325 420 520 503 622 728 768 304
Slovenia 095 067 028 052 048 009 197 200 144 395 550 375 180
Spain 032 020 011 007 0350 041 057 080 081 118 105 105 039
Sweden 045 154 223 200 316 232 401 436 395 424 333 608 340
Average 042 066 001 130 170 1903 231 278 325 363 430 477 233
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Results

Difference Between Forecasted and Actual Values

Average
absolute
difference
inpp

=

Figure 5: Average absolute difference between forecasted

and actual values of medical HICP
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Discussion

Discussion

The findings reveal the ARIMA model’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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