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Supplementary Material:
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Figure S1. Illustration of a metastable state with several unstable separatrices: the
system is moving with highest probability along the leading direction that corresponds
to the largest positive eigenvalue /.
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Figure S2: Projection of events X" in three different modalities m=1,2,3 as described

by equation (3.1). All parameters are specified below. Time is encoded in the color bar.
Panel A: One can see the forbidden region in the center of the figure which is related to
the strong (£=0.8) competition between different modalities. Panel B: For weaker
modality coupling values (e.g. £&=0.5), this forbidden region disappears.

Model parameters

Model parameters for equations (2.3)—(2.6), Figs. 2 and 3:

Nf =3 k=123

o) =7.24, o2 =5.85, oy =8.30;

0, =9.93,0; =6.0,0;=5.18, 06 =7.21, 6, =5.79, 6, =8.41,; 5, =8.29, 0, =7.86, o5 =9.16
o =1k=0123i=123

oY =0, los +051 p), =0o; /o) —0.5;, p2, =o3 | os +0.51;

Py =03lo)—0.5; p3 =03 o) +0.5L pl =c los —0.5;

o, =0, o) +051 py =07 o) —0.5; pi, =05 [ o) +0.51;

P, =0slc)—05; pt =0l /0, +0.5L pi, =c /ol —0.5;

ph =0 lc2 +0.5L p2 =02 o) —0.5; pi, =0o) o) +0.51;



ph =031c)—-05;, pl, =ot 10, +051 pi =0 /o) -0.5;

oy =0, los +05L p5 =035 /0) -0.5; p3, =05 /oy +0.51

Py, =0310)-05; pd =0l 16) +0.51; p’, =0 /o2 —0.5

%=0.899, b=0.01, &=0.7, 6=1.1, f=1
EN=16%=14,%=05,"=05,67=1,2=14,"=14,2 =052 =1

Model parameters for equations (3.1)—(3.5):
Nevents = 61 K :112;3; M=3

O'1m =173 0, =1.123 o3 =1.301, 0, =1.203, 0, =1.458, o, =1.903, m=1,...,M

o =1 vk,m

P =Py = pii =5.0; pit = pay = piy =2.0; pig’ = Py = Py = pay = pay = pas =1.5;vk,m
Only pi" 0 are indicated above.

7y =17, =0.1b'=0.1,6=0.05;¢, =0.2

Fig. S2A and Fig. 4b:
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k11 _ £k12 _ £k23 _ £k31 _ £k11 _ gkl12 _ g¢k23 _ g£k31 _ gk11 _ k12 _ £k23 _ k31 _ .
11 7 211 7 511 T 511 T 533 7933 T 233 T 933 7 5955 T 955 T 955 T 955 _0'5’ Vk

Only &M 0are indicated above.



