Supplementary materials


Simulating the projected and perturbed observations
In this section, we explain the techniques used to simulate the projected observations and perturbed observations for the four Ising network models as described in the manuscript. 

Simulating observations without perturbations
The symptom development patterns of the Ising model will always strive to be in the configuration of symptoms that costs less energy (Dalege et al., 2019). The energy for every possible configuration of symptoms (i.e., all combinations of absent and present symptoms) depends on the threshold parameters and the edge weight parameters. The energy for every symptom combination in the Ising model is calculated with the Hamiltonian in Formula 1.


Formula 1 gives the Hamiltonian energy for two symptoms  and , but can be extended for networks with more symptoms. The energy for the configuration  of the network (for example, both symptoms are present) is calculated from the threshold  of symptom , the edge weights between symptom  and its neighboring symptom , and the current presence or absence  of both symptoms. 

Simulating observations with perturbations 
Ising model dynamics can be simulated using an algorithm called Glauber dynamics (Glauber, 1963). Glauber dynamics are an established method for simulating dynamics from an Ising model (e.g.,  see Levin et al., 2008). The idea behind the method is that for every simulated observation only one symptom can change its state from presence to absence or vice versa, in order to mimic a continuous process of development. The algorithm selects one random symptom for every novel simulated observation. The state of the symptom is then flipped, meaning that if the symptom was currently present it gets deactivated (denoted by changing the state of the symptom from a 1 → 0) and vice versa[footnoteRef:1]. The difference between the current state and the flipped state of the symptom is calculated by computing the energy difference between the two situations (see Formula 1). The energy difference between the current and flipped state of the symptom determines the probability that the symptom either changes its state or remains in the current state; the lower the energy of the alternative state, the higher the probability the symptom’s state will change. A stochastic process is added to the simulation by adding a transition probability. In our simulations we simulate 10.000 observations for every network, to ensure the stability of our results.  [1:  Following the suggestions as made in Haslbeck, Epskamp, Marsman & Waldorp (2018), we use the transformed {0,1} parameters of the Ising model (instead of the {-1,1} parameters) to compute the Glauber dynamics with networks that are estimated from {0,1} binary data.] 

To simulate the alleviating and aggravating interventions as described in the manuscript, we perturb the simulations every 1000th observation (see Figure 4 in the manuscript). Thus, perturbations are administered 10 times. We stop the Glauber dynamics algorithm every 1000th observation, and force all symptoms to be present or absent, depending on whether we are simulating an alleviating or aggravating intervention. Afterwards, the algorithm continues in its ordinary fashion, calculating which symptom configuration is most likely for every observation. Depending on the parameters for every network model, the symptoms ‘recover’ from this intervention, or they maintain stuck in a situation with high or low symptom activation.  
