
• Historical electrical consumption data from 363 households in Ireland is processed to 

remove NaNs and separated into 7-day segments using a sliding window that advances 

one day at a time.

• The resulting vectors undergo min-max normalization such that all values range 

between 0 to 1, the timeseries for the single day following each historical week is also 

normalized in the same manner.

• The 7-day data for a given household is input into the proposed algorithm in which it is 

compared to all historical data vectors with a distance metric that uses temporal data 

shifting via the HA.

• The data for the single day following each of the k most similar 7-day segments to the 

input data is extracted to forecast the given household’s next day’s behavior.

• The HA determines the minimum linear combination of values from a matrix such that 

only one value is extracted from each row and each column 

• This is often referred to as the assignment problem in which a set of workers must 

complete a set of tasks such that each task is performed once and each worker only 

performs one task

P: Permutation Matrix  C: Cost Matrix for assigning a worker to a task  

N: Number of rows and columns  a: Number of indices a switch is allowed to shift

• The HA can be used to solve much larger problems, however the HA scales on O(n3)

• To account for scaling, we propose the use of a novel time series clustering method

• This method maintains the HA’s performance with a 94% reduction in runtime

  CHA=                  CHA=
2 4 6
4 4 4
6 2 4

   P*=
1 0 0
0 0 1
0 1 0

 

• The least cost scenario for each task to be performed once and each worker to work 

once is provided by the CHA and P* matrices above
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• Distribution line congestion causes difficulties in delivering power.

• Standard error metrics cause the double penalty effect as peak magnitudes might be 

correctly forecasted but may be off by a small number of time steps.

• Objective: Propose a first-ever use of the Hungarian Algorithm (HA) for probabilistic 

forecasting of individual household electrical consumption behavior patterns.
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• The HA outperformed all other probabilistic 

methods by accounting for temporal shifts in peak 

consumption values 

• A hybrid method which combines the HA with 

Historical Sampling demonstrated the best overall 

results by switching between methods

• Probabilistic forecasting generates a predicted 

probability distribution which informs a user of 

the likelihood of a given state at a given time

• Probabilistic forecasts are best evaluated using 

proper scoring metrics, such as the Continuous 

Ranked Probability Score (CRPS)

• The CRPS for discrete probability metrics (as in 

this case) is represented by the Pinball loss 

function which quantifies the accuracy of quantile 

forecasts by asymmetrically penalizing over- and 

under-predictions.
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