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The last section of the work describes the results obtained by using Machine Learning techniques for the identification of bottlenecks. In particular we analyse the possibility to use a model that identifies from previous events to which events the following events are more likely
to correspond. The identification of bottlenecks is performed by using the Markov model and the features that are extracted from the process are then introduced to the Markov model. The identification is performed by using the Bayesian Neural Network, the probability of
which depends only on the features extracted from the process. In particular, we have used the time series generated by the simulation as inputs to the model. We have considered three different cases: (i) the simulation of a complete process, including the schedule of the

decision to launch the process; (ii) the simulation of a process starting from the decision to launch a process; (iii) the simulation of a process starting from the decision to launch a process and in which, after the decision, there is a delay caused by the system. The three cases
are described in detail in Di Martino etal. ( 2020b ). To facilitate the comparison of the results obtained, in Fig. 11 we report the mean probability values of the Markov model from which the probability of bottlenecks is extracted during the three cases. We observe that in all

cases the probability of bottlenecks is between 0.36 and 0.8. This indicates that there are critical processes whose probability of occurring is between 36% and 80%, i.e. time series having a high probability of representing a bottleneck. The next part of the comparison concerns
the values of the features that have been extracted from the time series and introduced as input to the Markov model. We observe that these feature values are between 0.22 and 0.53. From the comparison between the three cases it appears that, in the first case, in which the
probability of bottlenecks is calculated from the complete simulation, the value of the bottleneck features is lower than the other two cases. In the other two cases, both a higher value of probability of bottlenecks and a lower value of the bottleneck features are calculated. This

suggests that the probability of bottlenecks is higher and the bottleneck features are lower when the simulations are started from the decision to launch the process.
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a) KPIs of the Chancellors in 2010 trial simulation. The simulation reported are the average of 100 simulations. a1) Judge Activities Ratio (Ratio working time Judge/ Total working time); a2) Process Delay Ratio (Ratio time from landing in the trial to consumption of the third
process, reported in days); a3) Average Time Spent (in days) by Judge in the trial, before the first decision. b) Same as in a), but for the simulations with workload balancing in two scenarios. Each simulation is the average over 100 simulations. a1) Same as in a), but for the

simulations with workload balancing in two scenarios. Each simulation is the average over 100 simulations. a2) Same as in a), but for the simulations with workload balancing in two scenarios. Each simulation is the average over 100 simulations. b1) Judge Activities Ratio (Ratio
working time Judge/ Total working time) for consecutive Trial, available before a decision. b2) Process Delay Ratio (Ratio time from landing in the trial to consumption of the third process, reported in days) for consecutive Trial, available before a decision. b3) Average Time

Spent (in days) by Judge in the trial, before the first decision. c) Simulation results for KPIs for the trial simulation with workload balancing in two scenarios. Each simulation is the average over 100 simulations. a1) Same as in a), but for the simulations with workload balancing in
two scenarios. Each simulation is the average over 100 simulations. a2) Same as in a), but for the simulations with workload balancing in two scenarios. Each simulation is the average over 100 simulations. b1) Judge Activities Ratio (Ratio working time Judge/ Total working

time) for consecutive Trial, available before a decision. b2) Process Delay Ratio (Ratio time from landing in the trial to consumption of the third process, reported in days) for consecutive Trial, available before a decision. 5ec8ef588b
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