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| was awarded the AustMS Lift-off fellowship in 2019 to continue my research on time series
hierarchical forecasting. | am so grateful for this generous support and for all the opportunities
it brought to me.

Time series often have a hierarchical form in many of the real-world applications. Hierarchical
time series represent multiple time series that are aggregated with a certain structure.
Hierarchical forecasting is challenging because forecasts at different levels of the hierarchy
have to be coherent, i.e., they must add up properly. The state-of-the-art hierarchical
forecasting methods are dominated by statistical models. Three common methods for
hierarchical forecasting are top-down, bottom-up, and optimal combination. There has been a
debate in the literature that which of these methods is superior to the other ones. Literature
suggests each of them have their pros and cons and one may outperform the others depending
on the time series behaviour, the level of the hierarchy, forecasting horizon, etc. In my
fellowship, | worked with Prof Rob J Hyndman who has developed the optimal combination
algorithm and is one of the pioneers in this area. We took a new approach and investigated
the hierarchical forecasting of time series with machine learning models. We first developed
an algorithm that used machine learning models in a top-down fashion to disaggregate the
hierarchical time series to lower levels series. Our work was hosted on arXiv and attracted
researchers' attention from across the world. This initiated a collaboration with researchers
from Greece and the UK to develop another algorithm. The second algorithm was developed
in a bottom-up fashion to reconcile the hierarchical series in a non-linear fashion. We
continued our work and designed another algorithm called conditional hierarchical
forecasting. This study was motivated by the fact that depending on the time series behaviour,
we may choose an appropriate hierarchical forecasting method. We investigated time series
features and developed an algorithm that uses machine learning classification models to
determine the best method. Part of our research was presented in the International
Symposium on Forecasting; October 2020 and all three papers are available in arXiv.

1- Machine learning applications in time series hierarchical forecasting,
https://arxiv.org/abs/1912.00370

2- Hierarchical forecast reconciliation with machine learning,
https://arxiv.org/abs/2006.02043

3- Model selection in reconciling hierarchical time series, https://arxiv.org/abs/2010.10742
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