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Kristofer Ȧgren3, Thomas Brezicka4, Tore Vingare5, Julia Karlsson5, Ingrid Fritzell5,6

Ralph Harlid6, Bo Palaszewski7, Magnus Kjellberg8, and Jörgen Gustafsson1,*
7

1Ericsson Research, Kista, 164 40 , Sweden8

2Ericsson Business Area Managed Services, Kista, 164 40, Sweden9

3Telia Company AB, 169 94 Solna, Sweden10

4Sahlgrenska University Hospital, Department of Quality and Patient Safety, Gothenburg, 413 45, Sweden11

5Sahlgrenska University Hospital, Department of Analysis and Project Management, Gothenburg 413 45, Sweden12
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ABSTRACT18

Reliable near-time forecast of COVID-19 hospital admissions can help enable effective resource management which is vital in
reducing pressure from healthcare services. The use of mobile network data has come to attention in response to COVID-19
pandemic leveraged on their ability in capturing people social behaviour. Crucially, we show that there are latent features
in irreversibly anonymised and aggregated mobile network data that carry useful information in relation to the spread of
SARS-CoV-2 virus. We describe development of the forecast models using such features for near-time prediction of COVID-19
hospital admissions. In a case study, we verified the approach for two hospitals in Sweden, Sahlgrenska University Hospital and
Södra Älvsborgs hospital, working closely with the experts engaged in the hospital resource planning. Importantly, the results
of the forecast models were used in year 2021 by logisticians at the hospitals as one of the main inputs for their decisions
regarding resource management.

19



Telia data and grids in Västra Götalands län

Telia Data

! 49 municipalities, and 3720 grids. 

! Smallest grid is 500x500 m

Mobile activity count

! Mobile activity for a grid is based on which cell a mobile is 
connected to

! UE counted as active when registered in a grid >=20min

Privacy-preserving measures

! Data is highly aggregated and completely anonymized

! Aggregated on hourly basis

! Reported when > 5 UEs/grid
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Supplementary Figure 1. The visualization shows 3720 grids belonging to 49 municipalities located in Västra Götaland
county in Sweden provided by Swedish operator Telia Sverige AB.
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Mobile activity data Admitted COVID-19 patients

Clustering of Periodogram Representations

Timeseries to Periodograms Timeseries to Periodograms

Grid-cluster Selection

(a)

(b)

(c)

Supplementary Figure 2. Steps taken by grid selection model. (a) Generation of the periodogram representations from
mobile activity and COVID-19 timeseries data. (b) Clustering of the periodogram representations into a number of clusters
where the optimal number of clusters are decided based on the information theoretic measure of interaction information. (c)
Grid-cluster selection identifies the clusters of grids that are most relevant to the COVID-19 data by choosing the clusters with
the highest negative interaction information scores.
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Supplementary Figure 3. (a) The grid clusters provided by the grid selection model. (b) Cluster description using tags
taken from OpenStreetMap23. (c) The hourly cluster-grid mobile activity representations. Examples are for Sahlgrenska
University hospital using historical data for the analysis date on 2021-06-07.
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Supplementary Figure 4. Measures extracted from temporal modeling of mobile activity data using Bayesian switching
dynamical systems (BSDS)30. (a) State distributions where each state is presented by a Gaussian distribution. (b) The state
posterior probabilities. (c) The temporal evolution of states indicating state activities at a given time and at a given day. (d)
Occupancy rate of each state, computed from temporal evolution of states. The occupancy rate of states indicates the activity of
the states. The solid red line indicates the threshold which is equal to the median of the occupancy rates. The states with
occupancy rates greater than the threshold are referred to as the active set of states. Examples are for Sahlgrenska University
hospital using historical data for the analysis date on 2021-06-07.
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Supplementary Figure 5. (a) The correlated spatiotemporal components from the active set of states, Supplementary
Figure 4.d. The grey line shows the number of admitted COVID-19 admitted patients. There is a 35-day lag between the
mobile activity data and COVID-19 data. (b) Correlation scores between the correlated spatiotemporal components and the
daily number of admitted COVID-19 patients. Examples are for Sahlgrenska University hospital using historical data for the
analysis date on 2021-06-07.
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