VALIDATION OF A HIDDEN MARKOV MODEL (HMM)
BASED PROBABILISTIC FORECASTING METHOD ON
HOUSEHOLD’S ELECTRIC POWER LOAD



What is probabilistic forecasting?
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» Efficient
» Understandable (No Black-Box)

» In mathematical closed form



Goal:

Predict the distribution of the electricity power demand of a
household.
Implementation Pipeline:

Preprocessing — Training — Forecasting — Postprocessing

WPuQ[4] Dataset:

15 households; 2 years in 15min resolution; max-normed
Evaluation: Continuous ranked probability score (CRPS)
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Preliminary Results

Mean-CRPS

1.20

1.15

1.10

1.05

1.00

0.95

0.90

0.85

Evaluation of the WPuQ Dataset

—

Level Sampling
Daytime Sampling | -

3 4 5 B
Forecast Horizon

7 8

9

10




Preliminary Results

Mean-CRPS

1.20

1.15

1.10

1.05

1.00

0.95

0.90

0.85

Evaluation of the WPuQ Dataset

—

Level Sampling
Daytime Sampling
LSTM

3 4 5 6
Forecast Horizon

7 8

9

10




Preliminary Results

Evaluation of the WPuQ Dataset

Mean-CRPS

1.20

1.15

1.10

1.05

1.00

0.95

0.90

0.85

0.80

Level Sampling

—— L5TM
= HMM

Daytime Sampling| -

3 4 5 i
Forecast Horizon

7

8 9

10




F. Schimek, “Probabilistic forecasting using Hidden Markov models: A use-case for household electrical
power load forecasting” Diploma thesis, TU Wien, 2025

Liu B, Nowotarski J, Hong T, Weron R. Probabilistic load forecasting via quantile regression averaging on
sister forecasts. IEEE Trans Smart Grid 2017;8(2):730-7.

L. Rabiner. ,, A tutorial on hidden Markov models and selected applications in speech recognition®. In:
Proceedings of the IEEE 77.2 (1989), pp. 257-286.

T. Gneiting and M. Katzfuss. , Probabilistic Forecasting®. In: Annual Review of
Statistics and Its Application 1.Volume 1, 2014 (2014), pp. 125-151.

Y. Wang, D. Gan, M. Sun, N. Zhang, Z. Lu, and C. Kang. ,,Probabilistic individual load forecasting using
pinball loss guided LSTM®, In: Applied Energy 235 (2019), pp. 10-20.



	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13

