Supporting Information S4: Detailed results

Supporting Information for How do MAR(1) models cope with hidden nonlinearities in ecological dynamics?
Grégoire Certain, Frédéric Barraquand and Anna Gardmark, Methods in Ecology and Evolution.

1 Correlations between MAR(1) fitted parameters and mechanistic
parameters

For each simulation experiment, correlations between the mechanistic parameters of the data-generating model on
the one hand, and both fitted B matrix elements as well as Granger causality measures (e.g., Detto et al. 2012) on
the other hand have been systematically computed and plotted. Scatterplots of these relationships can be seen by
running the code in Supporting Information S3, and the Figure S4.1 below provides one example.
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Figure S4.1: Correlations between MAR(1) fitted parameters and 1000 simulations obtained with a Beverton-Holt data generating
model. Each simulation has a unique parameter set, and process error on species 1, af, equals 0.1. Shade intensity corresponds to point
density, and color indicates the type of correlation (blue: among mechanistic parameters; red: among fitted parameters, and purple,

mechanistic parameters vs fitted parameters). Regression lines have been drawn when Pearson correlation coefficient was >0.5.

2 Approximation of the Jacobian matrix J by B
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Figure S4.2: Relationship between J (x-axis) versus B (y-axis) upper-left element across 1000 simulations, for all data generating
models (rows) and process error intensities (columns). A dot corresponds to a simulation with a unique parameter set. Dot color
indicates whether the true value of the J element lies within (blue) or outside (red) the confidence interval provided by the B estimate.
The blue thick line shows perfect match, while the dashed line shows actual regression between B and J. Red dashed lines intersect at
the origin.
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Figure S4.3: Relationship between J (x-axis) versus B (y-axis) upper-right element across 1000 simulations, for all data generating
models (rows) and process error intensities (columns). A dot corresponds to a simulation with a unique parameter set. Dot color
indicates whether the true value of the J element lies within (blue) or outside (red) the confidence interval provided by the B estimate.
The blue thick line shows perfect match, while the dashed line shows actual regression between B and J. Red dashed lines intersect at
the origin.
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Figure S4.4: Relationship between J (x-axis) versus B (y-axis) lower-left element across 1000 simulations, for all data generating
models (rows) and process error intensities (columns). A dot corresponds to a simulation with a unique parameter set. Dot color
indicates whether the true value of the J element lies within (blue) or outside (red) the confidence interval provided by the B estimate.
The blue thick line shows perfect match, while the dashed line shows actual regression between B and J. Red dashed lines intersect at
the origin.



Gompertz comp. a®=0.01 Gompertz comp. 6>=0.1 Gompertz comp. 6°=0.5

LI &g LI
¢ swoout | ¢ ou | 4 awoout |
' T T T T T T 1 ! T T T T T T 1 ' T T T T T T 1
-0 06 -02 02 07 11 15 -0 <06 -0z 02 07 11 15 -0 06 -02 02 07 11 15
I I I
Ricker comp. 0? =0.01 Ricker comp. 0% =0.1 Ricker comp. 0 =0.5
? 18% out | ¢ 2630001 | ? aspou |
' T T T T T T 1 ! T T T T T T 1 ' T T T T T T 1
-0 -06 -02 02 07 11 18 -0 -8 -02 02 07 11 15 -0 -06 -02 02 07 11 18
I a2 I
BevHolt comp. 0?=0.01 BevHolt comp. 0 =0.1 BevHolt comp. a>=0.5
LR LR LI
77 ot | 7 % out | ?
DG T T T T T 1 T4 T T T T T 1 '
-0 06 -02 02 07 11 15 -0 <06 -0z 02 07 11 15
I I I
LVR 0”=0.01 LVRo*=0.1 LVR0*=0.5
? 10% out ? 108 out ? 10% out |
' T T T T T T 1 ! T T T T T T 1 ' T T T T T T 1
-0 -06 -02 02 07 11 18 -0 -5 02 02 07 11 15 -0 -06 -02 02 07 11 18
I a2 I
LVR-T2-point o> = 0.01 LVR-T2-point 0 =0.1 LVR-T2-point a® = 0.5
LI Ll LI
¢ 4% out ¢ 4 3% out |
' T T T T T T 1 ! T T T T T T 1 ' T T T T T T 1
-0 06 -02 02 07 11 15 -0 <06 -0z 02 07 11 15 -0 06 -02 02 07 11 15
I I I
LVR-T2-cycle o* =0.01 LVR-T2-cycle 0°=0.1 LVR-T2-cycle 0* =0.5
? 17% out ? 139 00t ? 1%60ut |
' T T T T T T 1 ! T T T T T T 1 ' T T T T T T 1
-0 -06 -02 02 07 11 18 -0 05 -02 02 07 11 15 -0 -06 -02 02 07 11 18
I a2 I
May-Hassell 6> =0.01 May-Hassell 6>=0.1 May-Hassell 6°=0.5
&g Ll LI
¢ e ot | ¢ oo | 4 65 out |
' T T T T T T 1 ! T - T T T T 1 ' T T T T T T 1
-0 06 -02 02 07 11 15 -0 <06 -0z 02 07 11 15 -0 06 -02 02 07 11 15
I I I

Figure S4.5: Relationship between J (x-axis) versus B (y-axis) lower-right element across 1000 simulations, for all data generating
models (rows) and process error intensities (columns). A dot corresponds to a simulation with a unique parameter set. Dot color
indicates whether the true value of the J element lies within (blue) or outside (red) the confidence interval provided by the B estimate.
The blue thick line shows perfect match, while the dashed line shows actual regression between B and J. Red dashed lines intersect at
the origin.



3 Long-term PRESS predictions
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Figure S4.6: The figure shows, for all species (Sp), process error intensities (columns) and all data generating models (rows), the
relationship between the true change triggered by a PRESS perturbation (x-axis) and the predicted change from a fitted MAR(1) model
according to eq. 3 in the main paper (y-axis). The colorscale for dots is the same as Fig. 4 of the article. It illustrates the distance
between the true change and the median prediction in terms of inter-quantile range: yellow corresponds to 0.5, which means that the
true change lies beyond the 95% prediction interval derived from the bootstrapped distribution of the predictions and red corresponds
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to 0.5, which means that the median of the boostrapped predictions and the true change are the same.
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4 Process error estimate across the data-generating models
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Figure S4.7: These boxplots display, for each data-generating model and each intensity of simulated process error on species 1 (Uf7
x-axis), the distribution range across 1000 simulations of the ratio of fitted versus simulated process error (344 /02). The blue horizontal
line corresponds to a ratio of 1, that is, perfect estimate. The red dashed line corresponds to a ratio of 2, that is, when fitted process
error is twice as high as the one used to simulate the data. Inflated (>1) ratio is observed when (i) the simulated dynamics is other than
Gompertz and (ii) the focal species has lower simulated process error than the non-focal species (recall that in our simulation setting,

cr%varies from 0.01 to 0.5 but O’%iS kept constant at 0.1).



5 Sensitivity analysis with respect to Time Series Length

Time Series Length = 25

Data-generating model: Gompertz
process error on species 1: 0.1
evaluation criterion

Corr. between b, and j,,
Corr. between by, and j, 087 040
Corr. between b,, and j,, 048 066
Corr. between b,, and j,, 093 093
median of b, - j,, 002  0.00
median of b, -J,, 000 002
median of b,, - j,, 002 0.0
median of b,, - j,, 007 -0.04
% of j,, out of ..95% of by, 520 590
% of j,, out of c.i.95% of b,, 3.30 7.00
% of j,, out of ¢.i.95% of b,, 7.50  7.70
% of j,, out of ..95% of by, 880  8.00
% of j11 correctly ranked 77.90  75.50
% of j12 correctly ranked 67.00 61.70
% of j21 correctly ranked 61.40 6270
% of j22 correctly ranked 72.00 72.90
% of j11 correctly signed 95.10 92.60
% of j12 correctly signed 9390 83.70
% of j21 correctly signed 83.80 90.00
% of j22 correctly signed 88.50 88.90

% fitted B having a stable equilibrium
Corr. between max. eigen. of B and J

Ricker Beverton-Holt LVR-simple LVR-T2-point LVR-T2-cycle May-Hassell

0.1 0.01 0.1

0.1 0.01 0.1 0.5 0.01 0.1 0.5

constant Jacobian value

0.32 0.91 0.78 0.56 0.89 0.71 0.47 0.78 0.59 0.24 0.66 0.53 0.27 0.51 0.38 0.16 0.89 0.77 0.61

0.86 0.66 0.80 0.85 0.48 0.69 0.82

0.95 0.84 0.85 0.80 0.62 0.67 0.67 constant Jacobian value

-0.03 0.04 0.01 0.00 0.03 -0.02 -0.05 0.09 0.06 0.10 0.00 -0.05 -0.16 0.03 -006 -0.76 -001 -0.04 -0.07

0.06 0.02 0.07 0.17 -0.01 0.00 0.01 0.05 -0.02 -0.15 0.09 0.06 0.03 0.32 0.36 0.47 0.02 0.05 0.06

0.01 0.07 0.06 0.05 0.03 0.02 0.00 -0.06 -0.07 -007 -0.04 -0.05 -0.06 -017 -0.13 -0.07 0.01 -001  -0.02

-0.04  -0.03 0.01 0.05 -0.10 -009 -006  -0.11 -043 -0.12 -0.14 -0.13 -0.12 -0.05 -004 -0.09 = 0.3 0.04 0.06

8.80 3020 2320 21.00 19.80 1520 1540 37.60 2670 27.60 40.70 3150 39.60 3890 40.90 7860 3.20 6.40 7.90

8.20 10.40 9.40 14.60 6.20 8.40 10.30 = 4100 2270 19.00 @ 48.10 27.90 18.60 | 71.60 63.00 4340 17.30 19.40 18.70

590 13.40 1460 20.30 1240 1250 16.60 1510 1570 24.10 11.60 1430 22.30 = 53.90 4780 29.20 5.30 5.20 3.00

8.00 1220 1080 21.00 1230 10.90 1140 1510 13.80 17.70 21.60 19.70 16.40 8.10 7.60 1670 18.00 22.00 @ 29.20

67.50 7220 70.10 6510 79.50 75.20 | 69.60 60.10 6140 47.70 5550 57.60 48.10 69.10 67.60 38.10
4740 6870 66.20 49.90 77.00 69.30 59.10 8230 7850 6440 7170 7290 7290 9520 92.10 7830 96.80 97.90 98.50

60.00 6140 6250 60.50 5390 5680 56.10 6460 76.10 6500 6350 70.60 ~60.80 83.20 80.60 60.00
69.50 6340 6620 5440 5810 57.00 5220 9120 9670 9650 9190 96.50 9680 83.20 8350 64.80 9630 97.10 98.10

89.90 9170 86.60 81.70 A 9570 89.20 87.00 80.20 77.90 6820 80.30 77.10 65.60 96.20 90.60 67.50 100.00 100.00 100.00
67.80 9260 8280 6610 9360 8220 @ 68.70 9250 9270 84.10 88.30 8420 8220 | 9830 9560 8330  99.80 98.30 97.80

9470 6840 77.90 86.90 K 62.00 69.00 80.00 9300 9570 9580 8570 89.80 9480 9670 9590 9340 100.00 100.00 100.00
91.30 83.60 84.00 8260 69.80 67.40 69.60 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.90 83.40 89.00 93.70

95.40

96.70  96.90 99.60  99.60

P . Best performing
Subjective color scale: e

Less performing:

Fairly Good Some Issues.

Table S4.1: Same as Table

3 in the main manuscript, but with Time Series Length = 25 points



Data-generating model:

process error on species 1:

evaluation criterion

Time Series Length = 50

Corr. between b and j,,
Corr. between b,, and j,,
Corr. between b, and j,,

Corr. between b, and j,,

median of by, -j,,

median of b,, - .,

median of b,, - j,,

medianof b,, - j,,

0.01

0.00

0.01

-0.02

% of j,, out of .i.95% of b,,
% of j,, out of c.i.95% of b,,
9% of j,, out of .i.95% of b,,

% of j,, out of ¢.i.95% of b,,

3.90

2,00

% of j11 correctly ranked
% of j12 correctly ranked
% of j21 correctly ranked

% of j22 correctly ranked

81.90

77.90

72.10

81.50

9% of j11 correctly signed
% of j12 correctly signed
9% of j21 correctly signed

% of j22 correctly signed

96.80

97.60

87.70

92.90

% fitted B having a stable equilibrium

Corr. between max. eigen. of B and J

0.90

Gompertz

0.1

84.50

70.10

72.10

82.10

94.90

90.10

92.60

93.30

0.88

Ricker

LVR-T2-point LVR-T2-cycle

0.1

0.01

0.1 0.5 0.1 0.01

0.1

0.50 0.95 0.89 0.66 0.94 0.84
0.94 0.80 0.87 0.87 0.64 0.82
0.97 0.91 0.93 0.85 0.79 0.82
-0.02 0.06 0.05 0.07 0.03 0.02
0.02 0.03 0.06 0.16 -0.01 0.01 0.04 0.05 0.03 -0.05 0.09 0.10 0.14 0.42 0.43 0.57 0.03 0.05
0.00 0.05 0.04 0.06 0.01 0.01 000 -0.08 -006 -007 -006 -0.05 -0.06 -0.19 -0.18 -006 -002 -0.02
-002  0.01 0.03 0.12 -004 -003 -0.01 -007 -006 -006 -0.07 -0.06 -0.06 -003 -0.03 -005 0.05 0.06
6.80 3770 2770 3210 29.40 23.10 2040 5420 39.70 46.70 55.30 45.60 49.20 57.90 51.90 8110 4.50 7.60
640 1170 1200 16.10 7.40 6.50 9.00 50.60 27.60 17.30 61.40 4100 3250 93.90 90.50 79.30 28.90 28.90
6.20 15.60 16.50 | 3200 8.80 11.00 15.00 2270 23.10 8520 17.40 19.20 3490 77.80 75.80 43.90 7.70 7.40

650 1230 1590 33.30 9.60 940 1270 1060 1340 1470 1770 17.00 15.00 9.60 7.60  12.60 | 28.70 33.90

5850 77.20 7520 5720 84.00 79.30 67.50 8650 8570 67.10 7650 7570 79.80  97.30 9570 8590 ' 99.40 99.30

May-Hassell

constant Jacobian value

0.5

44.60

77.90 80.60 78.40 68.10 86.40 83.80 77.90 6130 6290 4520 5850 56.70 53.90 74.40 77.00 @ 45.00

99.50

65.60 70.50 7320 66.70 66.80 70.90 66.30 69.00 7520 63.70 67.00 7220 @ 61.30 83.90 87.70  69.70

78.80 7340 7450 6210 70.60 7250 66.80 98.00 99.60 99.30 98.10 98.80 99.30 88.70 86.40  62.00 98.40 99.00

9300 9320 9130 8320 96.60 9550 93.70 8300 8290 63.10 80.50 78.10 @ 67.80 97.60 9550 81.00 100.00 100.00

76.30 9500 87.80 69.60 9650 87.60 73.00 9500 93.80 87.50 89.20 8830 8490 9870 98.80 89.30 A 99.90 99.10

9620 80.30 8380 89.10 7070 78.50 86.40  96.10 98.90 98.80 89.80 96.20 98.10 98.40 99.00 97.90 100.00 100.00

9350 88.60 9100 8510 79.60 80.90 8290 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 90.80 93.70

96.80 98.10 97.80 96.00 100.00 99.80

0.84 0.71 0.68 0.54 0.83 0.83 0.76 0.46 0.46 0.25 0.30 0.33 0.20 0.01 -005 0.9 0.87 0.83

98.30

100.00

98.80

100.00

96.60

Subjective color scale:

Best performing

Table S4.2: Same as Table

3 in the main manuscript, but with Time Series Length = 50 points



Data-generating model:
process error on species 1:

evaluation criterion

Time Series Length = 200

Corr. between b,, and j,,
Corr. between b,, and j,,
Corr. between b,, and j,,

Corr. between b, and j,,,

median of b, -j,,

median of b, -j,,
median of b,, - j,,

median of b,, -J,,

% of j,, out of c..95% of by,
% of j,, out of c..95% of by,
% of j,, out of c..95% of by,

% of j,, out of ¢..95% of b,

% of j11 correctly ranked
9% of j12 correctly ranked
9% of j21 correctly ranked

% of j22 correctly ranked

% of j11 correctly signed
% of j12 correctly signed
% of j21 correctly signed

% of j22 correctly signed

% fitted B having a stable equilibrium

Corr. between max. eigen. of B and J

0.00

0.00

0.00

-0.01

91.00

85.40

82.50

90.90

98.70

99.50

94.20

96.10

Gompertz
01 05
100 099
093 078
096 099
099 099
000 000
000 001
000 000
000 000
440 5.0
570 580
480 5.0
500 590
9160 88.60
8350  76.30
8470  80.00
9070 88.50
98.40  97.70
95.60  89.90
96.60  99.00
97.20  96.90

0.98

0.98

0.91

0.97

0.08

0.03

59.00

29.70

29.80

25.80

87.90

87.90

83.70

85.70

95.10

97.50

87.50

95.10

Ricker

0.1

0.96

0.95

0.96

51.20

21.70

32.90

33.10

87.00

84.40

84.10

83.40

93.80

92.20

93.20

92.60

100.00

0.5

0.86

0.85

0.92

0.92

0.14

0.14

61.30

30.10

56.50

57.60

79.80

72.20

73.90

78.30

79.60

74.10

95.10

89.40

Beverton-Holt

0.01

49.40

14.80

11.10

8.90

93.90

92.20

87.20

89.30

99.70

98.40

86.70

92.60

0.1

38.10

8.40

12.80

11.20

92.80

90.10

85.50

88.10

98.00

95.50

89.30

91.90

0.5

0.1

LVR-simple

0.5

LVR-T2-point
0.1 0.5
072 = 046

LVRT2-cycle
001 01 05
011 022 -0.29

0.01

0.1

May-Hassell

0.5

38.70

8.10

21.40

21.40

92.40

84.10

82.60

89.70

98.30

87.80

0.09

-0.11

-0.03

85.00

79.80

48.90

19.70

53.60

88.70

63.00

97.80

75.90

97.90

99.70

100.00

0.24

0.07

-0.09

-0.02

73.60

59.00

50.90

14.80

57.80

88.70

68.00

98.90

78.10

97.80

99.90

100.00

0.38

0.03

-0.09

-0.01

82.50

30.50

72.20

12.50

35.00

65.80

49.70

99.90

51.80

92.30

100.00

100.00

98.30

-0.07

-0.02

81.70

87.00

39.90

16.60

58.00

85.70

65.50

98.00

77.60

94.30

97.60

100.00

99.10

0.14

-0.06

-0.02

70.60

79.70

42.20

14.70

58.70

84.60

71.70

99.60

81.10

92.30

99.70

100.00

98.90

0.23

-0.08

-0.02

68.10

74.30

72.30

13.10

54.80

87.70

59.70

100.00

73.40

88.30

100.00

100.00

98.60

0.50

-0.24

-0.03

85.10

100.00

98.70

35.10

78.30

99.30

87.50

90.20

99.30

99.70

99.70

100.00

0.55

-0.23

-0.02

82.20

100.00

95.90

28.90

81.30

98.20

90.60

89.60

98.40

99.00

-0.26

0.69

-0.09

-0.01

84.20

99.70

75.70

10.20

59.60

95.00

90.80

63.30

96.00

94.00

99.80

100.00

22.60

51.30

22.40

44.60

21.20

48.20

27.90

59.00

23.10

51.60

44.40

75.70

Ties in the Jacobian

100.00 99.90

100.00

Ties in the Jacobian

98.50

100.00

100.00

100.00

98.30

100.00

98.70

97.00

100.00 100.00

99.90

99.90

100.00 100.00

98.30

99.50

100.00 100.00

Subjective color scale:

Best performing

cases

Fairly Good

Some Issues

Tess performing
cases

irrelevant

Table S4.3: Same as Table

3 in the main manuscript, but with Time Series Length = 200 points



Time Series Length = 25

Data-generating model: Gompertz Ricker Beverton-Holt LVR-simple LVR-T2-point LVR-T2-cycle May-Hassell
process error on species 1:| 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5
evaluation criterion
% of q,, out of c.i.95% of ¢, 2980 20.10 13.10 2380 1540 890 2120 1530 10.10 2210 11.90 9.40 2280 13.80 9.40 16.80 1240 10.50 21.80 15.00 11.80
% of q,, out of c.i.95% of ¢, 8.00 5.90 7.10 6.70 6.50 6.90 8.70 7.90 6.50 10.10  8.60 10.60 870 1000 10.90 10.80 10.60 10.10 8.30 8.50 9.40
% of q,, correctly signed 99.60 9600 9260 98.50 9470 81.20 9860 9370 87.30 9450 89.90 @ 6520 9560 87.80 72.90 67.40 6970 6430 98.60 9540 86.80
median of ¢, - q,, -002 -003 -003 -002 -002 -001 -001 -002 -001 -002 -002 -002 -002 -002 -0.02 -002 -001 -003 -0.01 -0.02 -0.01
median of ¢, - q,, 0.00 0.00 000 -001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00
9% of well predicted next trend, sp1 84.60 78.60 77.40 8500 76.80 68.50 8350 71.00 66.50 80.40 76.80 @ 67.70 7860 7380 6870 7390 69.00 67.10 87.90 80.50 72.60
% of well predicted next trend, sp2 7440 77.00 78.60 72.00 73.80 76.30 71.60 @ 67.60 68.60 60.60 61.30 61.90 5420 5810 59.60 73.10 67.80 60.50 83.40 85.60 87.50
9% ASE >1, sp1 10.10 17.50 20.10 1270 26.30 36.30 1560 2840 3720 19.00 2890 3510 19.80 29.50 3420 33.80 35.60 3640 11.30 20.70 31.20
ASE >1, 5p2 2530 2630 20.10 2870 27.90 26.80 3520 3580 3580 4120 40.80 4220 4540 4230 4110 3500 3800 4200 1530 13.00 6.80
Correlation between Ax," and An,’ 094 088 068 066 060 049 065 064 082  0.67
Correlation between Ax,” and An,’ 069 072 059 044 046 033 025 032 071 0.61
Slope of the linear regression Ax,” ~ An,’ 0.85 0.76 0.64 4.05 3.48 215 2.97 247 0.71 0.68
Slope of the linear regression Ax,” ~An,’ 0.51 0.50 0.42 0.36 0.38 0.37 0.21 0.21 0.27 0.27 0.37 0.04 0.30 0.34 0.41 1.22 0.66 0.42 0.87 0.84 0.79
% of An,” out of ¢.i.95% of Ax,’ 7.16 7.35 9.67 £ 3002 1715 7.85 2010 1374 9.95 19.18 10.60 3.70 27.78 10.86 = 4.64 1071 677 2.98 2.81 4.32 6.43
% of An,” out of ¢.i.95% of Ax,’ 5.85 6.04 7.15 9.74 8.78 6.64 1564 13.64 13.27 13.09 1163 1531 1562 10.76 8.88 8.54 7.10 9.57 7.04 7.13 8.33
% of An,” correctly signed 99.40 95.67 9255 97.99 93.54 80.08  97.16 9343 86.53 Species 1 equilibrium is not affected by the press perturbation 87.05
% of An,’ correctly signed 79.74 7855 7845 | 68.78 6842 6590 5878 64.95 6322 77.01 7119 5899 70.65 6887 6140 6834 63.60 55.96 9879 9498 86.25
Subjective color scale: Best performing Fairly Good Some Issues Less performing

cases

cases

Table S4.4: Same as Table 4 in the main manuscript, but with Time Series Length = 25 points



Time Series Length = 50

Data-generating model: Gompertz Ricker Beverton-Holt LVR-simple LVR-T2-point LVR-T2-cycle May-Hassell
process error on species 1:| 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5
evaluation criterion

% of q,, out of c.i.95% of ¢, 2440 1490 8.40 18.50 1020 7.10 19.60 10.80 7.60 22.30 10.90 820 2230 11.10 8.50 18.10 1510 8.0 19.40 1240 8.0

% of q,, out of c.i.95% of ¢, 570 6.60 5.00 5.60 6.70 5.30 5.20 6.30 7.20 8.10 7.30 8.70 8.70 7.50 8.40 10.20  8.00 7.70 7.20 7.30 7.60
% of q,, correctly signed 99.60 9890 9480 99.50 96.60 85.50  99.70 97.00 89.20 @ 96.60 92.90 72.60 @ 96.90 9210 73.80 7250 7210 7130 9950 97.20 91.70
median of ¢, - q,, -001 -001 -001 -001 -001 -002 -001 -001 -001 -001 -001 -001 -001 -002 -0.03 -001 -002 -002 -0.01 -0.01 -0.01

median of ¢, - q,, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9% of well predicted next trend, sp1 9040 8360 78.70 8470 76.10 @ 69.70 8280 77.30 69.30 79.10 75.00 73.70 7810 7330 68.80 7520 69.10 66.20 86.90 78.00 73.20
9% of well predicted next trend, sp2 7490 77.40 78.90 7320 7400 7420  69.60 7100 70.90 62.00 6520 63.50 57.60 60.20 62.50 7290 7040 6320 8220 85.10 87.80
9% ASE 1, sp1 310 11.80 1840 11.10 2250 380.70 10.40 26.60 36.20 1820 26.90 33.10 17.30 26.30 3240 28.60 31.10 33.00 6.80 20.30 @ 28.20

9ASE >1, 5p2 2540 1920 17.80 2520 23.40 2370 3340 3130 30.20 39.00 38.90 3820 4250 40.00 39.00 3150 3290 39.70 1400 9.40 6.30
Correlation between Ax," and An,’ 097 095 086 059 065 064 055 062 0.60 097 093 082
Correlation between Ax, and An,’ 0.83 0.80 0.79 0.54 0.45 0.45 0.42 0.46 0.31 0.41 0.40 0.21 0.26 0.24 0.20 0.23 0.29 0.17 0.84 0.83 0.62
Slope of the linear regression Ax,” ~ An,’ 0.88 0.90 0.73 6.83 5.08 3.34 5.52 4.22 341 0.86 0.84 0.81
Slope of the linear regression Ax, ~ An,’ 0.62 0.69 0.60 0.39 0.36 0.37 026  0.32 0.34 113 0.96 0.43 0.70 0.75 0.80 1.96 247 173 111 1.03 0.93
% of An,” out of ¢.i.95% of Ax, 6.52 4.31 481 4502 29.06 12.51 3484 2407 1568 17.88 9.99 5.19 | 2552 14.99 3.58 10.67 8.86 3.54 1.60 2.00 2.80
% of An,” out of ¢.i.95% of Ax,’ 4.61 4.41 4.01 8.56 7.42 5.31 15.81 1545 1357 10.62 7.54 8.44 1167 1081 6.95 10.98  8.97 7.50 1430 9.82 9.30
% of An,” correctly signed 99.30 98.60 94.69 99.09 96.19 8438 9899 9659 89.05 98.20 97.19 9170
% of An,’ correctly signed 85.46 86.17 8557 7654 7585 7417 70.19 7152 7327 8590 81.65  63.38 77.38 7503 66.67 7181 7080 59.90 9940 97.09 92.10
Subjective color scale: Best ;;:l;f:srming Fairly Good Some Issues Less |7:ea|;f:srming

Table S4.5: Same as Table 4 in the main manuscript, but with Time Series Length = 50 points



Time Series Length = 200

Data-generating model: Gompertz Ricker Beverton-Holt LVR-simple LVR-T2-point LVR-T2-cycle May-Hassell
process error on species 1:| 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5 0.01 0.1 0.5

evaluation criterion

% of q,, out of c.i.95% of ¢, 18.40  9.00 7.10 30.10 16.10 9.60 | 2610 10.90 7.10 4580 19.10 9.90 | 4520 21.30 1270 2710 21.70 1430 10.60 8.90 8.60
% of q,, out of c.i.95% of ¢, 5.30 5.50 4.60 8.00 7.60 6.70 5.00 5.20 6.10 9.90 10.60 6.70 8.50 8.10 8.20 10.50 10.10 6.90 5.70 6.30 8.30
% of q,, correctly signed 100.00 99.60 98.30 100.00 98.50 91.50 100.00 98.20 96.20 98.10 9640 81.10 98.30 9560 83.00 78.60 77.30 78.10 100.00 99.40 96.50
median of ¢, - q,, 000 000 000 -001 -001 -001 -001 -001 -001 -002 -001 -001 -002 -002 -002 -002 -002 -003 000 000 0.0
median of ¢, - q,, 000 000 000 -001 000 000 000 000 000 001 001 000 000 0.00 0.00 001 001 000 000 000 0.0

o " 9220 8450 79.80 8590 77.40  69.80 8450 77.10 70.20 80.30 73.30 @ 67.60 7670 7350 6820 70.70 70.50 64.60 90.30 81.80 74.90
% of well predicted next trend, sp1

o " 80.70 77.90 8110 7220 7840 78.10 | 6940 7270 7320 6260 63.90 6470 59.60 6160 6740 7590 74.60 68.10 84.60 83.70 87.80
% of well predicted next trend, sp2

9% ASE >1, spl 2.80 1370 18.60 8.10 20.20 = 3270 9.70 2350 8320 17.00 23.00 3240 20.80 2520 30.90 28.70 3040 34.90 5.10 16.60 = 27.10

%ASE >1, sp2 20.30 2020 1570 | 25.80 21.50 20.70 < 33.30 3040 29.70 3560 3470 3750 39.30 3770 3620 29.40 30.30 3400 1350 7.80  5.00

Correlation between Ax," and An,’ 099 099 097 064 065 070 054 058 061 100 099 095
Correlation between Ax, and An,’ 0.97 0.96 0.95 0.72 0.77 0.67 0.63 0.61 0.54 0.58 0.54 0.37 0.42 0.49 0.37 0.60 0.51 0.31 0.90 0.88 0.83
Slope of the linear regression Ax,” ~ An,’ 0.96 0.99 0.93 9.56 7.15 5.56 6.34 7.20 6.38 0.93 0.92 0.91
Slope of the linear regression Ax, ~ An,’ 0.95 0.97 0.91 0.34 0.41 0.61 027  0.29 0.35 3.51 3.51 121 2.08 2.73 2.25 4.77 4.49 4.39 1.13 1.10 118
% of An,” out of ¢.i.95% of Ax, 3.80 2.50 3.70 68.60 5340 29.80 5886 49.35 3690 1141 10.37 488 2079 14.46 6.29 12,01 1112 534 0.60 0.90 2.70

% of An,” out of ¢.i.95% of Ax,’ 2.10 2.50 4.10 14.60 1270 500 2593 2332 17.70 | 28.18 22.16 4.88 2412 2073 9.84 19.07 13.93 10.28 387.90 26.90 20.30

% of An,” correctly signed 100.00 99.60 98.20 99.90 9830 90.50 99.90 98.50 96.00 Species 1 equilibrium is not affected by the press perturbation 99.80 99.20 96.70

% of An,’ correctly signed 91.19 9330 9150 8570 87.80 83.30 8479 8659 8570 9495 9174 77.21 9001 8675 7556 80.73 7826 70.67 100.00 99.40 96.60

Subjective color scale: Best ;;:l;f:srmlng Fairly Good Some Issues Less |7:ea|;f:srm|ng irrelevan

Table S4.6: Same as Table 4 in the main manuscript, but with Time Series Length = 200 points



