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11 Figure S1 shows several different pgr curves for arbitrary  and different values of . We
12 selected of 7, values from the set {1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5} and y, values from the set {1, 1.5,
5’1 2,2.5,3,3.5,4,4.5,5) (Fig. S2), keeping K, = (r, —1)"""* to evaluate the effect on parameter
15 estimation for qualitatively different pgr curves.
16
17 We present parameter estimation statistics for samples from the stationary distribution with oy =
ig 0.05 and sizes T'= 10, 20, and 50 in tables S1-S18. Figure S2 shows the location of the (7;,7,)
20 pairs in relation to the stability boundary 7, =2/(y, —2) for the deterministic trajectories of the
21 stochastic generalized Beverton-Holt model with oy = 0. Table S19 gives these statistics from
22 simulations with increased noise (op = 0.25), stationary and perturbed samples for the two
23 . . . . .
24 representative (7,, 7,) pairs. Tables S20 and S21 are the variance-covariance matrices of the ML
25 parameters at 0 for the two example time series described in the main text.
26
27 Table S1- 7 bias, =10
28 .
29 7o 1 1.5 2 2.5 3 3.5 4 4.5 5
30 15| 330E+00  4.15E+00  536E+00 6.92E+00  7.51E+00 9.28E+00  1.60E+01  1.03E+01  9.23E+00
g; 2 | 371E+00  6.50E+00  8.68E+00  1.85E+01  2.82E+01  349E+01  2.11E+01  1.03E+00  9.48E-02
33 25| 461E+00  6.61E+00  1.32E+01  3.79E+01  6.33E+01  3.75E+01  2.71E-01  4.52E-02  4.04E-02
34 3 | 3.94E+00  7.38E+00  2.79E+01  4.99E+01  1.ISE+02  8.05E+00  6.19E-02  2.69E-02  1.97E-02
35 35| 426E+00  9.17E+00  3.49E+01  8.05E+01  233E+01  120E-01  2.37E-01  1.42E-02  1.06E-02
36 4 | 834E+00  1.10E+01  4.58E+01  138E+02  8.09E-01  1.12E-01  2.57E-02  4.30E-03  1.76E-02
gg 451 359E+00  1.02E+01  4.36E+01  1.71E+02  1.16E+00  8.11E-02  148E-02  1.17E-02  4.88E-03
39 5 | 372E+00  1.34E+01  520E+01  224E+02  5.79E-01  7.11E-02  1.10E-02  6.69E-03  1.82E-02
jg Table S2- 7 variance, T=10

0
jé » 1 15 2 25 3 35 4 45 5
a4 L5 1 350E+01  567E+01  8.88E+01  2.89E+02  1.84E+02  3.75E+02 4.94E+03  4.83E+02  4.38E+02
45 2 | 642E+01  1.95E+02  2.72E+02  7.56E+03  1.84E+04  2.83E+04  138E+04  7.59E+01  1.40E+00
46 25 | 1.67E+02  1.66E+02  2.84E+03  329E+04  822E+04  6.52E+04  6.95E+00  4.60E-02  1.26E-01
47 3 | 9.56E+01  2.43E+02  1.60E+04  5.68E+04  1.95E+05  1.86E+04  4.20E-02  2.63E-01  1.51E-02
28 35 | 151E+02  6.85E+02  2.67E+04  9.79E+04  231E+04  198E-01  1.20E+01  3.16E-02  1.08E-02
58 4 | 6.14E+03  1.61E+03  5.61E+04  2.57E+05  3.62E+01  1.76E-01  436E-02  139E-02  1.06E-02
51 45 | 120E+02  9.49E+02  4.00E+04  2.99E+05  123E+02  8.02E-02  239E-02  1.50E-02  1.38E-02
52 5 | 1.86E+02  2.95E+03  4.90E+04  3.95E+05 2.86E+01  6.44E-02  436E-02  1.85E-02  1.60E-02
53 A
54 Table S3- 7 MSE, 7=10
55 0
56 7o 1 1.5 2 2.5 3 3.5 4 4.5 5
57 L5 | 461E+01  7.39E+01  L17E+02  3.37E+02  240E+02  4.61E+02  5.19E+03  5.88E+02  5.23E+02
58 2 | 7.80E+01  2.38E+02  3.47E+02  7.90E+03  1.92E+04 296E+04  1.43E+04  7.69E+01  1.41E+00
59 25| 1.88E+02  2.10E+02  3.01E+03  3.43E+04 8.62E+04  6.66E+04  7.02E+00  4.81E-02  1.28E-01
gg 3] L11E+02  298E+02  1.68E+04  5.93E+04  2.08E+05 1.86E+04  4.58E-02  2.63E-01  1.55E-02
62
63
64
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3.5 | 1.69E+02  7.70E+02  2.79E+04  1.04E+05 2.37E+04  2.12E-01 1.20E+01 3.18E-02 1.09E-02
4 6.21E+03 1.73E+03 5.82E+04  2.76E+05 3.69E+01 1.88E-01 4.43E-02 1.39E-02 1.10E-02
45| 133B+02 1.05B+03 4.19E+04 3.28E+05  1.25E+02  8.68E-02 2.41E-02 1.52E-02 1.39E-02
5 2.00E+02 3.13E+03 5.17E+04  4.45E+05 2.90E+01 6.94E-02 4.37E-02 1.85E-02 1.63E-02
Table S4- 7* bias, T=20
o 1 1.5 2 2.5 3 3.5 4 4.5 5
L5 2.32E+00  2.69E+00  3.44E+00 4.27E+00 5.87E+00 6.35E+00 6.91E+00 6.44E+00  5.51E+00
2 2.55E+00  3.83E+00  5.84E+00  7.67E+00  1.50E+01  1.95E+01  2.56E+00  1.39E-01 1.44E-03
2.5 | 220E+00 4.53E+00  7.10E+00  1.29E+01  2.93E+01  1.09E+00  1.83E-02 1.34E-02  4.52E-03
3 2.74E+00  5.15E+00  9.98E+00  2.27E+01  2.07E+01  3.69E-02  2.33E-02 1.04E-02  9.29E-03
3.5 2.32E+00  5.56E+00 1.03E+01 5.21E+01 1.61E-01 5.95E-02 1.26E-02 8.72E-03 4.70E-03
4 2.12E+00  6.33E+00  2.08E+01  9.40E+01  2.64E-02  5.52E-02 1.11E-02  5.45E-03 1.29E-02
4.5 2.68E+00  6.57E+00  2.27E+01 8.26E+01 5.15E-02 4.17E-02 5.36E-03 6.07E-03 7.07E-03
5 1.67E+00  6.18E+00  2.51E+01  6.12E+01  7.94E-02  2.51E-02  2.41E-03 8.09E-03 1.05E-02
Table S5- 7 variance, 7=20
o 1 1.5 2 2.5 3 3.5 4 4.5 5
L5 2.67E+01 2.29E+01 3.12E+01 4.94E+01 1.55E+02 1.16E+02  2.15E+02  2.33E+02  3.42E+02
2 3.36E+01  4.84E+01  9.24E+01  1.58E+02  5.09E+03  8.35E+03  3.59E+02  2.96E+00  9.24E-03
2.5 2.51E+01 6.80E+01 1.47E+02  2.66E+03 1.90E+04 1.23E+02 2.82E-02 7.99E-03 3.87E-03
3 5.76E+01  9.52E+01  1.38E+03  9.60E+03  1.86E+04  7.12E-02 1.16E-02  5.63E-03 3.23E-03
3.5 | 4.84E+01  1.26E+02  7.84E+02  6.08E+04  6.93E+00  5.17E-02 8.06E-03 6.53E-03 4.34E-03
4 5.14E+01 3.63E+02 1.07E+04 1.08E+05 3.83E-01 4.64E-02 1.04E-02 5.83E-03 5.20E-03
45 | 1.62E+02 439E+02  1.34E+04 7.89E+04  2.67E-01 2.74E-02 1.06E-02  6.53E-03 6.34E-03
5 5.98E+01 2.06E+02 1.65E+04  6.34E+04 2.21E-01 2.09E-02 1.19E-02 7.66E-03 8.33E-03
Table S6- » MSE, 7=20
o 1 1.5 2 2.5 3 3.5 4 4.5 5
L5 3.21E+01 3.01E+01 4.31E+01 6.76E+01 1.89E+02 1.57E+02  2.63E+02  2.75E+02  3.72E+02
2 4.01E+01  631E+01  1.27E+02  2.16E+02  5.32E+03  8.73E+03  3.66E+02  2.98E+00  9.24E-03
2.5 2.99E+01 8.85E+01 1.97E+02  2.83E+03 1.99E+04 1.24E+02 2.86E-02 8.17E-03 3.89E-03
3 6.51E+01  1.22E+02  1.48E+03  1.01E+04  1.90E+04  7.26E-02 1.22E-02  5.74E-03 3.31E-03
3.5 5.37E+01 1.57E+02 8.89E+02  6.35E+04  6.95E+00 5.53E-02 8.22E-03 6.61E-03 4.36E-03
4 5.59E+01  4.03E+02  1.11E+04  1.17E+05  3.83E-01 4.94E-02 1.05E-02  5.86E-03 5.36E-03
4.5 1.70E+02  4.82E+02 1.39E+04  8.58E+04 2.70E-01 2.92E-02 1.07E-02 6.57E-03 6.39E-03
5 6.26E+01 2.44E+02 1.71E+04  6.72E+04 2.27E-01 2.15E-02 1.19E-02 7.72E-03 8.44E-03
Table S7- 7 bias, 7=50
o 1 1.5 2 2.5 3 3.5 4 4.5 5
L5 1.40E+00 1.84E+00  2.35E+00  2.82E+00  3.07E+00  3.35E+00  2.85E+00 1.92E+00 9.06E-01
2 1.61E+00  2.53E+00  3.76E+00 4.43E+00  7.60E+00  3.91E+00 5.69E-02 2.81E-03 -7.53E-04
2.5 | 1.52E+00 3.15E+00 4.95E+00  7.82E+00  4.96E+00  1.32E-01 7.77E-03  -2.20E-03  -1.06E-03
3 1.37E+00  3.48E+00  7.14E+00 1.17E+01 9.50E-01 1.03E-02 8.36E-03 -5.11E-03 3.07E-04
3.5 | 1.14E+00 3.53E+00 6.85E+00  1.13E+01  -2.53E-02  1.99E-02  2.63E-03 1.71E-03  -1.41E-03
4 8.30E-01 3.49E+00  7.42E+00 1.31E+01  -1.74E-02 1.37E-02 -3.57E-03  -4.10E-03 1.70E-03
45 | 498E-01 3.35E+00 1.03E+01  1.09E+01 1.31E-02 1.14E-02  -522E-03 -2.19E-03 -1.31E-03
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5 | 1.02B-01 341E+00 1.30E+01  1.03E+01  3.46B-02  -4.45E-04 -5.69E-03 -2.19E-03  -3.58E-04
Table S8- 7 variance, 7=50
Yo 1 1.5 2 2.5 3 3.5 4 45 5
L5 | 738E+00 1.03E+01  1.44E+01 3.05E+01 2.91E+01  4.99E+01  3.90E+01  3.08E+01  1.48E+01
2 | 1.10E+01 1.87E+01 3.85E+01  5.60E+01  2.33E+03  4.47E+02  229B-01  1.36E-02  3.04E-03
2.5 | 172B+01 3.38E+01  7.91E+01  3.33E+02 2.48E+02  6.47E+00 9.98E-03  2.72E-03  1.46E-03
3 | 1.68E+01  437E+01  6.67E+02  2.36E+03  4.11E+01  240E-02  4.00E-03  1.97E-03  1.44E-03
3.5 | 207E+01  4.95E+01  1.63E+02 8.44E+02  1.35E-01  1.64E-02  2.94E-03  2.23E-03  1.78E-03
4 | 2.08E+01 5.73E+01  2.51E+02  3.54E+03  9.16E-02  1.07E-02  3.94E-03  2.15E-03  2.01E-03
4.5 | 2.16E+01  6.14E+01  1.24E+03  2.86E+03  8.20E-02  7.25E-03  4.31E-03  2.55E-03  2.27E-03
5 | 224B+01  8.67E+01  3.02E+03  4.90E+03  7.54E-02  6.54E-03  4.90E-03  3.54E-03  3.35E-03
Table S9- 7 MSE, T=50
7o 1 1.5 2 25 3 3.5 4 45 5
L5 | 933E+00 1.37E+01 1.99E+01 3.84E+01 3.86E+01  6.11E+01  4.72E+01  3.44E+01  1.57E+01
2 | 136E+01 2.51E+01  527E+01  7.57E+01  2.39E+03  4.62E+02  233E-01  136E-02  3.04E-03
2.5 | 1.95E+01 437E+01  1.04E+02 3.94E+02 2.73E+02  6.49E+00  1.00E-02  2.73E-03  1.46E-03
3 | 1.87B+01 5.58E+01  7.18E+02  2.50E+03  4.20E+01 241E-02  4.07E-03  2.00E-03  1.44E-03
3.5 | 221E+01  620E+01  2.10E+02  9.72E+02  1.36E-01  1.68E-02  2.95E-03  2.23E-03  1.78E-03
4 | 2.14E+01 6.94E+01 3.06E+02 3.71E+03  9.19E-02  1.09E-02  3.96B-03  2.17E-03  2.02E-03
4.5 | 2.18E+01  7.26E+01  1.35E+03  2.98E+03  8.22E-02  7.38E-03  4.34E-03  2.56E-03  2.27E-03
5 | 224E+01 9.83E+01  3.19E+03  S5.00E+03  7.65E-02  6.54E-03  4.93B-03  3.55B-03  3.35E-03
Table S10- 7 bias, =10
7o 1 15 2 2.5 3 3.5 4 45 5
L5 | 250E+02  1.74E+02  4.24E+02 2.49E+02  6.48E+01  9.46E+01  1.10E+01  5.61E+00  2.98E+00
2 | 261E+02  1.10E+02  5.75E+01  1.65E+01  139E+01 222E+00  1.I3E+01  1.79E-01  3.19E-02
2.5 | 121E+02  1.19E+02  9.92E+00 7.28E+00  1.92E+00  3.63E-01  2.81B-02  -3.95E-02  -2.07E-02
3 | 3.10B+02 236E+02  7.04E+01  3.14E+00 129E+00 1.28E-02 -443E-02  6.85E-02  -3.42E-03
3.5 | 390E+01  1.87E+02  6.00E+00  2.31E+00  1.55E-01  -1.89E-02 -4.62E-02 -1.56E-02  1.69E-02
4 | 397E+02 1.10E+02  1.16E+01 221E+00 1.16E-01  -4.09B-02 -1.63E-02 2.29E-03  3.44E-03
4.5 | 499E+01  1.57B+02 4.23E+00  1.06E+01  6.44E-02  -3.70E-02  2.56E-03  1.05E-02  1.05E-02
5 | 1.29E+02  1.01E+01  3.77E+00  6.62E-01  331E-02  -3.32E-02  1.22E-03  1.62E-02  -1.12E-02
Table S11- }A/ variance, 7=10
7o 1 15 2 2.5 3 3.5 4 45 5
L5 | 274E+06 1.87E+06  1.47E+07 7.35E+06  1.87E+05  8.67E+05  8.83E+03  1.56E+03  3.09E+02
2 | 595B+06 1.30E+06 1.46E+05 1.15E+04  1.98E+04 6.94E+01  2.29E+04  1.85E+00  4.18E-01
2.5 | 6.60E+05 1.16E+06  1.64E+03  1.81E+03  3.42E+01  3.03E+00  2.73B-01  1.40E-01  1.15E-01
3 | 991E+06 6.93E+06 8.42E+05  8.02E+01  420E+01  1.64E-01  8.06E-02  133E+00  4.50E-02
35| 396E+04 3.88E+06  7.95E+02  4.74E+01  4.09E-01  9.60E-02  5.93E-02  5.14E-02  2.74E-02
4 | 130E+07 2.68E+06 124E+04 4.53E+01  1.58E-01  6.44E-02  3.05B-02  1.40E-02  4.14E-02
45 | 1.02E+05 2.07B+06  1.29E+02 222E+04  1.01E-01  3.88E-02  1.37E-02  136E-02  2.78E-02
5 | 2.66E+06  132E+03  8.52E+01  3.66E+00  8.23E-02  243E-02  1.34B-02  3.63E-02  1.25B-02

Table S12- ¥ MSE, T=10
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1 1.5 2 2.5 3 3.5 4 45 5
2.80E+06  1.90E+06  148E+07  741E+06  192E+05  8.76E+05  8.95E+03  1.59E+03  3.17E+02
6.02E+06  131E+06  1.50E+05  1.17E+04 2.00E+04  7.44E+01  2.30E+04  1.88E+00  4.19E-01
6.74E+05  1.17E+06  1.74E+03  1.87E+03  3.79E+01  3.16E+00  2.74E-01  142E-01  1.16E-01
1.00E+07  6.98E+06  8.47E+05  9.00E+01  437E+01  1.64E-01  825E-02  133E+00  4.50E-02
4.11E+04  3.92E+06  831E+02  5.28E+01  4.33E-01  9.64E-02  6.14E-02  5.17E-02  2.77E-02
131E+07  2.69E+06  1.25E+04  5.02E+01  1.71E-01  6.61E-02  3.07E-02  141E-02  4.14E-02
1.04E+05  2.09E+06  147E+02  224E+04  1.05E-01  4.02E-02  137E-02  137E-02  2.79E-02
2.68E+06  1.42E+03  9.94E+01  4.10E+00  8.34E-02  2.54E-02  134E-02  3.66E-02  1.26E-02
Table S13- 7 bias, =20
1 1.5 2 25 3 3.5 4 45 5
3.75E+01  2.31E+01  451E+01  G41E+01  8.74E+00 224E+00  1.63E+00  1.08E+00  7.60E-01
290E+02  1.08E+01  1.43E+01  239E+00  1.52E+00  7.76E-01  4.00E-01  7.16E-02  3.41E-02
437E+01  9.09E+00  2.74E+00  1.69E+00  7.73E-01  1.41E-01  825E-03  -2.17E-02  9.41E-03
237E+01  529E+00  2.39E+00  127E+00  3.12E-01  120E-02  -1.67E-02 -5.94E-03  -8.43E-03
820E+01  1.72E+01  2.12E+00  9.23E-01  9.72E-02  -2.11E-02 -1.19E-02 -2.17E-03  1.22E-02
1.10E+01  8.01E+00  1.88E+00  6.58E-01  5.26E-02  -3.66E-02 -1.96E-03 -8.16E-03  -5.24E-03
1.51E+01  3.11E+00  1.77E+00  4.70E-01  244E-02  -2.12E-02  422E-03  5.05E-03  3.33E-03
734E+00  2.98E+00  1.65E+00  2.49E-01  4.19E-03  -1.11E-02  4.64E-03  6.66E-03  -7.09E-03
Table S14- }A/ variance, 7=20
1 1.5 2 25 3 3.5 4 45 5
3.84E+04  225E+04  2.59E+05  4.75E+05  1.02E+04  4.65E+01  320E+01  1.87E+01  1.40E+01
229E+07  5.90E+03  3.54E+04 298E+01  1.53E+01  8.26E+00 234E+00  4.12E-01  1.32E-01
242E+05  8.00E+03  3.09E+01  142E+01  6.19E+00  481E-01  829E-02  5.04E-02  2.76E-02
482E+04  7.61E+02  229E+01  8.8IE+00  1.82E+00  6.07E-02  2.89E-02  1.82E-02  1.13E-02
1.67E+06  5.54E+04  1.72E+01  5.56E+00  1.02E-01  3.84E-02  1.09E-02  8.62E-03  9.99E-03
7.06E+03  641E+03  132E+01 320E+00  5.37E-02  252E-02  6.98E-03  5.33E-03  7.25E-03
246E+04  326E+01  1.14E+01  2.09E+00  3.70E-02  148E-02  4.67E-03  525E-03  5.69E-03
9.94E+02  2.88E+01  9.95E+00  6.04E-01  2.80E-02  8.39E-03  333E-03  4.82E-03  4.54E-03
Table S15- 7 MSE, T=20
1 1.5 2 25 3 3.5 4 45 5
3.98E+04  2.30E+04  2.62E+05 4.79E+05  1.03E+04  5.15E+01  3.46E+01  1.98E+01  1.46E+01
230E+07  6.02E+03  3.56E+04 3.55E+01  1.76E+01  8.86E+00  2.50E+00  4.17E-01  1.33E-01
2.44E+05  8.0SE+03  3.84E+01  1.71E+01  6.79E+00 S5.01E-01  829E-02  5.08E-02  2.77E-02
487E+04  7.89E+02  2.87E+01  1.04E+01  192E+00  6.08E-02  291E-02  1.83E-02  1.14E-02
1.67E+06  5.57E+04  2.17E+01  6.41E+00  1.12E-01  3.88E-02  1.11E-02  8.63E-03  1.01E-02
7.18E+03  647E+03  1.67E+01  3.63E+00  5.65E-02  2.65E-02  6.98E-03  5.40E-03  7.27E-03
2.49E+04  423E+01  145E+01  231E+00  3.76E-02  1.52E-02  4.69E-03  527E-03  5.70E-03
1.05E+03  3.77E+01  127E+01  6.66E-01  2.81E-02  8.52E-03  335E-03  4.87E-03  4.59E-03
Table S16- ¥ bias, =50
1 1.5 2 25 3 3.5 4 45 5
L5 | 450E+00 3.17E+00 224E+00 1.49E+00 9.70E-01  6.01E-01  3.07E-01  126E-01  4.71E-02
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Y
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1.5
2
2.5
3
3.5
4
4.5
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o
1.5
2
2.5
3
3.5
4
4.5
5

5
336E+00 220E+00  1.35E+00 821E-01  3.87E-01  9.86E-02  7.49E-02  122E-02  9.12E-03
2.94E+00 1.74E+00 1.08E+00  5.29E-01  1.03E-01  4.59E-02 -1.97E-03  8.90E-04  3.59E-03
2.71E+00  1.58E+00  9.07E-01  3.34E-01  7.42E-02  4.08E-03 -1.01E-02 6.80E-03  -1.37E-03
2.55E+00 1.49E+00  7.99E-01  1.91E-01  3.73E-02  -1.08E-02 -5.19E-03 -1.99E-03  6.66E-03
244E+00 1.41E+00  7.14E-01  1.09B-01  2.48E-02 -1.31E-02 -1.15E-04 -9.92E-04 -3.39E-03
2.34E+00  1.35E+00  6.44E-01  8.62E-02  821E-03  -821E-03  2.36E-03  1.01E-04  1.66E-03
225E+00  1.30E+00  5.91E-01  4.54E-02  -3.13E-03 -3.34E-03  1.57E-03  3.42E-03  -1.16E-03

Table S17- ]A/Variance, T7=50
1 1.5 2 2.5 3 3.5 4 45 5
6.97E+01  4.58E+01  2.63E+01  1.36E+01  1.02E+01  S8.16E+00  6.42E+00  4.70E+00  3.27E+00
4.52E+01  1.97E+01  836E+00  5.58E+00 3.49E+00 1.79E+00  3.75E-01  9.78E-02  4.62E-02
2.80E+01  9.13E+00  5.51E+00  3.03E+00 1.17E+00  9.36E-02  3.10E-02  1.58E-02  1.02E-02
2.32E+01  747E+00 4.03E+00  1.75E+00  2.06E-01  223E-02  1.02B-02  5.15E-03  4.36E-03
2.03E+01  6.40E+00  3.11E+00  9.59E-01  2.84E-02  1.46E-02  322E-03  3.44E-03  3.09E-03
1.78E+01  5.70E+00 2.55E+00  5.01E-01  1.89E-02  7.87E-03  242E-03  2.00E-03  2.34E-03
1.48E+01  520E+00 2.15E+00  2.45E-01  143E-02  3.92E-03  1.63E-03  1.73E-03  1.85E-03
1.I9E+01  4.82E+00  1.83E+00  9.00E-02  1.14E-02  2.44E-03  123E-03  1.71E-03  1.24E-03
Table S18- 7 MSE, T=50
1 1.5 2 2.5 3 3.5 4 45 5
9.02E+01  5.59E+01  3.14E+01  1.58E+01 1.11E+01  8.52E+00  6.51E+00  4.72E+00  3.28E+00
565E+01  2.45E+01  1.02E+01  6.25E+00  3.64E+00  1.80E+00  3.81E-01  9.80E-02  4.63E-02
3.67E+01  1.22E+01  6.67E+00 3.31E+00  1.I8E+00  9.57E-02  3.10E-02  1.58E-02  1.02E-02
3.05E+01  9.97E+00  4.85E+00 1.86E+00  2.11E-01  2.23E-02  1.03E-02  5.19E-03  4.36E-03
2.68E+01  8.61E+00 3.75E+00  9.96E-01  2.97E-02  1.48E-02  3.25E-03  3.45E-03  3.13E-03
237E+01  7.69E+00  3.06E+00  5.13B-01  1.95E-02  8.04E-03  242E-03  2.00E-03  2.36E-03
2.03E+01  7.02E+00 2.57E+00  2.52E-01  1.44E-02  3.99E-03  1.63E-03  1.73E-03  1.85E-03
1.69E+01  6.52E+00  2.17E+00  9.21E-02  1.14E-02  2.45E-03  123E-03  1.72E-03  1.24E-03

Table S19. Bias, variance, and MSE of parameter estimates for 7 and 7 from simulations with
increased noise (o, = 0.25), stationary (S) and perturbed (P) samples. Triplets indicate values

for time series of length 7 at 10, 20, and 50. We have put the stationary o= 0.05 for ease of
comparison.
Parameter: 7

Bias

Variance

MSE

\. “

\.

-

TT LY LN ®n

Vo=1
Yo =5
Yo =1
Yo =5
Yo =1
Yo =35

3.94,2.74, 1.37
0.02, 0.01, 3e-4
31e2, 24e2, 15e2
0.03, 0.01, 8¢-4
0.12, 0.09, 0.09
0.01, 3e-4, le-4

95.61, 57.63, 16.79
0.02, 0.01, Ie-3
27¢7, 24¢e7, 34e6
0.24, 0.09, 0.03
0.38, 0.32,0.27
0.01, 3e-3, 1e-3

111.11,65.11, 18.66
0.02, 3e-3, 1e-3
2.8e8, 2.5¢8, 3.6e7
0.24, 0.09, 0.03
0.39, 0.33,0.28
0.01, 3.2¢-3, 1.2¢-3

Data
o, =0.05,
o, = 0.05,
o, =0.25,
o, =0.25,
o, = 0.05,
o, = 0.05,
Parameter: y
o, =0.05,

7o =1

3.10e3, 23.74,2.71

99e5, 4.14¢e4, 23.18

10e6, 4.87¢e4, 30.50
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6
S, 0,=0.05, =5 -3e-3,-0.01, -1e-3 0.04,0.01, 4e-3 0.04, 0.01, 4e-3
S, 0,=0.25, y,=1 164.26, 8.45, 1.35 19e5, 66¢2, 303.69 2.0e6, 6.7¢3, 305.52
S, 0,=0.25, y,=5 0.71, 0.02, -0.01 0.61,0.18,0.07 0.62,0.18, 0.07
P, 0,=0.05, y,=1 0.05, 0.04, 0.04 0.05, 0.04, 0.03 0.05, 0.04, 0.03
P, 0,=0.05, y,=5 2e-3, -1e-3, -3e-3 0.04, 0.01, 4e-3 0.04, 0.01, 4.5¢-3

Table S20- ML estimate variance-covariance matrix from the time series in Fig. 4a-b, which uses
r=3,7,=5 K,=(r,-1)"", 6,=0.05, and T = 50.

~ - ~

r K Y o
3 1.19¢-3 -1.70e-4 -1.06¢e-3 3.80e-8
K -1.70e-4 4.70e-5 3.92e-4 -1.08e-¢e8
7 -1.06e-3 3.92e-4 4.01e-3 -9.61e-8
& 3.80e-8 -1.08¢e-8 -9.61¢-8 2.22¢-e5

Table S21- ML estimate variance-covariance matrix from the time series in Fig. 4c-d, which uses
r=3,7=1,K,=(-1)"", o,=0.05 and T = 50.

~ - ~

r K Y o
7 11.8 -5.63 -5.86 1.09¢-4
K -5.63 2.69 2.80 -5.18e-5
7 -5.86 2.80 2.97 -5.40e-5
& 1.09¢-4 -5.18e-5 -5.40e-5 2.16¢e-5

Figure Captions

Figure S1- Per capita growth rate as a function of density for several different values of the
shape parameter y and arbitrary r.

Figure S2- r-y pairs used in simulation (points) and the bifurcation boundary (line) from damped
to sustained oscillations.
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