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Methods S1

Quantitative literature survey

We conducted a quantitative literature survey to evaluate the general importance and
implementation of gradient studies in ecological research, i.e. the question whether ecologists
are interested in group contrasts or in response patterns. We define group contrasts as
comparisons of two or more factorial groups or distinct treatment levels such as e.g. different
amounts of fertilizer added, which includes classical treatment vs. control designs. We define
response patterns as patterns of a target response variable along a continuous gradient such as
natural or experimental environmental gradients. This question was answered based on the
specific research question(s) and/or hypothesis(es) stated in the respective paper. Based on this,
we furthermore asked whether the researchers chose the appropriate analytical approach to
answer their question, i.e. using group comparisons such as Student’s t-test or ANOVA when
interested in group contrasts or using regression approaches when interested in response
patterns. We screened ecological literature from 1988 to 2022 by searching Web of Science on
Jan 31, 2022 with the topic “experiment™® not model” refined by document type “article” and
the web of science category “ecology”. Of the 37690 papers returned by this search, we
randomly selected six papers per year, adding up to a total of 210 papers over 35 years (Table
S11). Studies were classified as “Analysis inappropriate” if the analytical approach (group
comparison vs. regression) did not match the study question (interest in group contrasts vs.
response patterns) and as “Analysis appropriate” if it matched. In case of papers with various
research questions and experiments belonging to different cases, these papers were assigned to

both groups.
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Figure S1. Temporal development of the portion of appropriate and inappropriate analytical
approaches chosen in ecological experimentation with interest in either group comparison (contrasts)
or response patterns. The analysis was based on an annually stratified random sample of 210 papers
published between 1988 and 2022. Grey bars indicate an appropriate use of either contrasts or pattern
analysis based on the stated hypotheses and applied statistics, i.e. the black bar indicates papers where
pattern analysis would have been the better choice according to the hypotheses, but group contrasts
were compared. This discrepancy between study interest and analytical approach (i.e. interests in
response patterns analyzed with inappropriate analytical tools such as analysis of group contrasts) did

not change over time (R°=0, p=0.856).
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Figure S2. Response of Multiple R’ (a), Chalcraft’s measure for prediction success (b) and RMSE

(negative values, c) to increasing random noise and with a linear response shape underlying.
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Figure S3. Effect of replication on prediction accuracy and a given number of samples. Effects were
quantified for prediction accuracy measures based on multiple R’ (a), negative RMSE (b) and
Chalcraft’s prediction success (c) for 100% noise. A priori knowledge of the underlying response shape

was accounted for in a linear mixed effect model (Model 3 in Table 1).
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Figure S4. Relative contributions of replicates, a priori knowledge of the underlying response shape,
length of the sampled gradient (i.e. extremes in-/excluded) and total sample size for explaining
prediction accuracy (i.e. multiple R?). Depicted are the relative contributions (i.e. portion of explained
variation) for each single explanatory and their interactions (i.e. shared). The outcome is shown for the
effects of replicates*a priori knowledge (a), replicates*gradient length (b) and replicates *total sample
size (c). The tested, linear mixed effect models correspond to model 2 to 4 defined in the methods section.
Residuals correspond to the portion of unexplained variation. Based on 20 % of random variation

(noise) in the response (i.e. prediction accuracy).
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Figure S5. Relative contributions of replicates, a priori knowledge of the underlying response shape,
length of the sampled gradient (i.e. extremes in-/excluded) and total sample size for explaining
prediction accuracy (i.e. Chalcraft’s prediction accuracy). Depicted are the relative contributions (i.e.
portion of explained variation) for the single explanatories and their interactions (i.e. shared). The
outcome is shown for the effects of replicates *a priori knowledge (a), replicates*gradient length (b) and
replicates*total sample size (c). The tested, linear mixed effect models correspond to model 2 to 4
defined in the methods section. Residuals correspond to the portion of unexplained variation. Based on

20 % of random variation (noise) in the response (i.e. prediction accuracy).
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Figure S6. Relative contributions of replicates, a priori knowledge of the underlying response shape,
length of the sampled gradient (i.e. extremes in-/excluded) and total sample size for explaining
prediction accuracy (i.e. negative RMSE). Depicted are the relative contributions (i.e. portion of
explained variation) for the single explanatories and their interactions (i.e. shared). The outcome is
shown for the effects of replicates*a priori knowledge (a), replicates*gradient length (b) and
replicates*total sample size (c.) The tested, linear mixed effect models correspond to model 2 to 4
defined in the methods section. Residuals correspond to the portion of unexplained variation. Based on

20 % of random variation (noise) in the response (i.e. prediction accuracy).
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Figure S7. Relative contributions of replicates, a priori knowledge of the underlying response shape,
length of the sampled gradient (i.e. extremes in-/excluded) and total sample size for explaining
prediction accuracy (i.e. multiple R?). Depicted are the relative contributions (i.e. portion of explained
variation) for each single explanatory and their interactions (i.e. shared). The outcome is shown for the
effects of replicates*a priori knowledge (a), replicates*gradient length (b) and replicates*total sample
size (c). The tested, linear mixed effect models correspond to model 2 to 4 defined in the methods section.
Residuals correspond to the portion of unexplained variation. Based on 100 % of random variation

(noise) in the response (i.e. prediction accuracy).
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Figure S8. Relative contributions of replicates, a priori knowledge of the underlying response shape,
length of the sampled gradient (i.e. extremes in-/excluded) and total sample size for explaining
prediction accuracy (i.e. Chalcraft’s prediction accuracy). Depicted are the relative contributions (i.e.
portion of explained variation) for each single explanatory and their interactions (i.e. shared). The
outcome is shown for the effects of replicates *a priori knowledge (a), replicates*gradient length (b) and
replicates*total sample size (c). The tested, linear mixed effect models correspond to model 2 to 4
defined in the methods section. Residuals correspond to the portion of unexplained variation. Based on
100 % of random variation (noise) in the response (i.e. prediction accuracy).
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Figure S9. Relative contributions of replicates, a priori knowledge of the underlying response shape,
length of the sampled gradient (i.e. extremes in-/excluded) and total sample size for explaining
prediction accuracy (i.e. negative RMSE). Depicted are the relative contributions (i.e. portion of
explained variation) for the single explanatories and their interactions (i.e. shared). The outcome is
shown for the effects of replicates*a priori knowledge (a), replicates*gradient length (b) and
replicates*total sample size (c). The tested, linear mixed effect models correspond to model 2 to 4
defined in the methods section. Residuals correspond to the portion of unexplained variation. Based on

100 % of random variation (noise) in the response (i.e. prediction accuracy).
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Figure S10. Differences in prediction accuracy between the different sampling strategies. Prediction
accuracy is measured as multiple R. Results are shown for scenarios, where the underlying response
pattern is a priori known (a and c for 20% and 100% noise, respectively) as well as scenarios with
unknown response patterns (b and d for 20% and 100% noise, respectively). Note that the y-axes cover

different ranges.



a) Pattern known, 20% noise b) Pattern unknown, 20% noise
1.0 — 1.0 _
— — —
& 08+ ; o 0.5+
© - I o
5 i :
3 i
Q '
m 1
S 064 | 0 0.0
L2 ——
® o | :
& L
0.4 -0.5- |
0.2 1 2 -1.0 1 2
T T T T T T T T T
c) Pattern known, 100% noise d) Pattern unknown, 100% noise
0.5 0.5
Z 004 0.0
©
S = [o] 1 Qo
o 5 H " 1 ' T
Q ' ' ' '
o : ! : : ; ]
5 0.5+ i ! 3 ; -0.5- : i : ;
B 1 : - ; : :
5 —— ! e S
@ ;
= ‘ ;
-1.0 | -1.0- ;
154 -1.5-
I I ] I T T T T T | T
{é.\(') Qr% OQ @z% bo@ %\\G rs\\(.: 6"9 \OQ {(\Q;G" 606\ (}\0
& & " & & & & & X @ S &
& . W@ ;¢ < & & + W@ 2 < &
f;x z \e‘ & x@ c;\ S \Q‘ @Q x2 f;\
<) NG %) o S W 2
T F & R TS e K
& ¢ > & ¥ &
@ > & Q &
¢ & ¢ ¥
& Strategy & Strategy
¢ &

Figure S11. Differences in prediction accuracy between the different sampling strategies. Prediction
accuracy is measured as Chalcraft’s prediction success. Results are shown for scenarios, where the
underlying response pattern is a priori known (a and c for 20% and 100% noise, respectively) as well
as scenarios with unknown response patterns (b and d for 20% and 100% noise, respectively). Note that

the y-axes cover different ranges.
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Figure S12. Differences in prediction accuracy between the different sampling strategies. Prediction
accuracy is measured as RMSE (negative values). Results are shown for scenarios, where the underlying
response pattern is a priori known (a and c for 20% and 100% noise, respectively) as well as scenarios
with unknown response patterns (b and d for 20% and 100% noise, respectively). Note that the y-axes

cover different ranges.
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Figure S13. Sensitivity of the three measures of prediction accuracy applied in this study (i.e. multiple
R, Chalcrafi’s prediction accuracy and negative RMSE) for four different models reflecting the different
simulation settings (i.e. sampling effort, sampling strategy and sampling procedure), a) model 1:
Prediction accuracy ~ number of replicates + (l|total sample size) + (1|predictor extremes included
[yes/no]) + (1|a priori knowledge on the underlying response shape [yes/no]), b) model 2: Prediction
accuracy ~ nbr of replicates * predictor extremes included + (1|total sample size) + (1| a priori
knowledge on the underlying response shape), c) model 3: Prediction accuracy ~ nbr of replicates * a
priori knowledge on the underlying response shape + (l|total sample size) + (I|predictor extremes
included), d) model 4. Prediction accuracy ~ nbr of replicates * total sample size + (I|predictor
extremes included) + (I|a priori knowledge on the underlying response shape). Grey points depict the

36 different scenario combinations of shape and sampling strategy. Based on 20 % of random variation

(noise) in the response.
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Figure S14. Sensitivity of the three measures of prediction accuracy applied in this study (i.e. multiple
R, Chalcrafi’s prediction accuracy and negative RMSE) for four different models reflecting the different
simulation settings (i.e. sampling effort, sampling strategy and sampling procedure), a) model 1:
Prediction accuracy ~ number of replicates + (l|total sample size) + (1|predictor extremes included
[yes/no]) + (1|a priori knowledge on the underlying response shape [yes/no]), b) model 2: Prediction
accuracy ~ nbr of replicates * predictor extremes included + (1|total sample size) + (1| a priori
knowledge on the underlying response shape), c) model 3: Prediction accuracy ~ nbr of replicates * a
priori knowledge on the underlying response shape + (l|total sample size) + (I|predictor extremes
included), d) model 4. Prediction accuracy ~ nbr of replicates * total sample size + (I|predictor
extremes included) + (I|a priori knowledge on the underlying response shape). Grey points depict the

36 different scenario combinations of shape and sampling strategy. Based on 100 % of random variation

(noise) in the response.
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For multiple R2

1) Interest in: | Response pattern ‘ or ‘ Group contrast |
Experimental design: Gradient design Replicated design
Analytical method: Regression ANOVA and the like

Pilot studies

2) Response shape:

unknown

[me]  [ovorenta]
Sampling strategy: Systematic All strategies (Log)systematic All strategies Preferential slope
(& extremes)
Replication: Unreplicated Replicated for Replicated for Replicated for Replicated
systematic, systematic, preferential slope,
unreplicated for unreplicated for unreplicated for all
all other log- systematic other strategies

strategies

Figure S15. Decision tree for ecological experimenters based on general considerations and

conclusions drawn from simulation results based on multiple R.

For Chalcraft‘s prediction success

1) Interest in: | Response pattern | or | Group contrast ‘
Experimental design: Gradient design Replicated design
Analytical method: Regression ANQOVA and the like

Pilot studies

unknown

2) Response shape:

exponential logistic

Sampling strategy: Systematic Systematic or Systematic Systematic or Systematic
preferential preferential slope
extremes & extremes
Replication: Unreplicated Replicated Replicated or not Replicated or not Replicated or not

Figure S16. Decision tree for ecological experimenters based on general considerations and

conclusions drawn from simulation results based on Chalcraft’s prediction success.
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For RMSE

1) Interest in: ‘ Response pattern ‘ or ‘ Group contrast |
Experimental design: Gradient design Replicated design
Analytical method: Regression ANOVA and the like

Pilot studies
2) Response Shape: ---------------------------------
‘ hump | | exponential | ‘ logistic |
Sampling strategy: Systematic Systematic Systematic Systematic Systematic
Replication: Unreplicated Replicated Replicated Unreplicated Unreplicated

Figure S17. Decision tree for ecological experimenters based on general considerations and

conclusions drawn from simulation results based on RMSE (negative values).
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Table S1. Effect of replication on prediction accuracy. The effect of replication was tested by using a linear mixed effect model with replicate and a priori knowledge on the underlying
reponse pattern as fixed effects (i.e. model 3 in Table 1). 0 indicates non-significant effects of replication with a level of significance of alpha=0.05.

Multiple R2 Multiple R2 RMSE RMSE Chalcraft's Chalcraft's
Strategy Shape 20% 100% 20% 100% 20% 100%
syst linear -0,000580912 -0,002167053 -8,57E-05 -0,00042831 -0,000590233 0
syst exponentiall -0,003770799 -0,000909137 -0,001674524 -0,002006468 0 0
syst exponential2 -0,001722166 -0,002018447 -0,003265305 -0,002289946 -0,004526149 0
syst hump_centered -0,000243323 0,000928881 5,38E-05 0 -0,000318952 0
syst hump_noncentered -0,000737187 -0,002041302 -0,001660443 -0,0011909 -0,003153291 0
syst logistic -0,016050596 -0,011911113 -0,011234397 -0,005881065 -2,54E+27 0
log_syst linear -0,002408696 -0,001987451 -0,227156688 -1,135783441 -0,010405351 0
log_syst exponentiall -0,005870967 -0,001406151 -0,242576375 -1,161559134 -0,021751793 0
log_syst exponential2 -0,005892324 -0,002818587 -0,245775635 -1,166178088 -0,027327689 0
log_syst hump_centered -0,004669037 0,000425308 -0,28250949 -1,203549727 0 0
log_syst hump_noncentered -0,003197912 -0,00250791 -0,243741515 -1,139657834 -0,017420764 0
log_syst logistic -0,014400252 0,001280994 -0,250601222 -1,153403828 -0,042933558 0
pref_extremes linear -0,001848114 -0,002361502 0 0 0 0
pref_extremes exponentiall -0,003597766 -0,000459646 0 0 0 0
pref_extremes exponential2 -0,003778909 -0,001626295 0 0 0 0
pref_extremes hump_centered -0,006776166 -0,006858633 0 0 0 0
pref_extremes hump_noncentered -0,002087973 -0,002001699 0 0 -1021,978993 0
pref_extremes logistic -0,015222638 -0,00998539 0 0 0 0
pref_slope linear -0,001752416 -0,0015549 0 0 0 0
pref_slope exponentiall -0,000480404 -0,000221779 -15748,38002 -77092,14769 0 0
pref_slope exponential2 0 -0,000221917 0 0 0 0
pref_slope hump_centered -0,00591763 -0,001099901 0 0 0 0
pref_slope hump_noncentered -0,002272644 -0,001122741 0 0 0 0
pref_slope logistic 0 -0,002864238 -56,71292654 -282,3181911 0 0
pref_slope_extremes linear -0,001757926 -0,001798763 0 0 0 0
pref_slope_extremes exponentiall -0,002954917 -0,000459681 0 0 0 0
pref_slope_extremes exponential2 -0,003823305 -0,00169604 0 0 0 0
pref_slope_extremes hump_centered -0,006025224 -0,00249104 0 0 0 0
pref_slope_extremes hump_noncentered -0,002228315 -0,001653765 0 0 -2,818711008 0
pref_slope_extremes logistic -0,000857224 -0,003966295 0 0 0 0
random linear -0,002412914 -0,002096561 0 0 0 0
random exponentiall -0,003848907 -0,00012147 -3,36214E+15 -1,68108E+16 0 0
random exponential2 -0,005271458 -0,00166908 0 0 0 0
random hump_centered -0,010789232 -0,012797069 0 0 0 0
random hump_noncentered -0,002869509 -0,00203143 0 0 0 0
random logistic -0,011720931 -0,007354695 0 0 0 0



Table S2

Sampling strategy
systematic

log systematic

preferential extremes

preferential slope

preferential slope +extremes

random

For Chalcraft's prediction accuracy and 20% noise

Depicted are the direction of single and interactive effects (first two are the individual effects of predictor A and B and third one is the

interactive effect) as well as marginal and conditional R2 values for the respective models (in parentheses)

Response shape
Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Effect:
Model 1

~Replicates
+*(0.000221,0.225)
n.s.(1.01e-05,6.62e-05)
-*(0.0102,0.34)
+%(0.000314,0.283)
-*(0.00237,0.27)
n.s.(3.61e-05,0.000157)
-*(0.0046,0.274)
-*(0.0514,0.599)
-*(0.0805,0.426)
-*(4.41e-05,0.000116)
-*(0.023,0.263)
-*(0.000302,0.00132)
n.s.(1.94e-05,0.000242)
n.s.(3.35e-06,4.13e-06)
n.s.(9.45e-07,7.58e-06)
-*(0.000175,0.000391)
-*(0.000106,0.000121)
n.s.(1.24e-07,0.000112)
n.s.(4.63e-08,0.000922)
n.s.(8.24e-08,2.52e-05)
n.s.(1.92e-07,1.14e-05)
-*(4.82e-05,0.000362)
n.s.(7.15e-06,0.000135)
n.s.(2.94e-07,8.67e-06)
n.s.(8.61e-06,0.000238)
n.s.(3.88e-06,9.47e-05)
n.s.(2e-05,9.81e-05)
n.s.(1.06e-09,2.03e-05)
-*(0.000103,0.000322)
n.s.(3.43e-08,0.00038)
n.s.(4.48e-06,0.000543)
n.s.(1.59e-05,0.000133)
n.s.(3.07e-08,0.000375)
n.s.(1.72e-05,0.000508)
-*(7.42e-05,0.000512)
n.s.(4.04e-08,0.000374)

Model 2

~Replicates*Predictor extremes
(excluded/included)

+* n.s.,n.s.(0.000221,0.225)
n.s.,n.s.,n.s.(1.01e-05,6.62e-05)
-* n.s.,n.s.(0.0102,0.34)
+*n.s.,n.5.(0.000314,0.283)

-* n.s.,n.s.(0.00236,0.271)
n.s.,n.s.,n.s.(3.61e-05,0.000157)
-* n.s.,n.s.(0.0046,0.273)

-* n.s.,n.s.(0.0514,0.599)

-* n.s.,n.s.(0.0805,0.426)
n.s.,n.s.,n.s.(4.41e-05,0.000116)
-* n.s.,n.s.(0.023,0.263)

-* n.s.,n.s.(0.000302,0.00132)
n.s.,n.s.,n.s.(9.65e-05,0.000191)
n.s.,n.s.,n.s.(1.56e-05,1.59e-05)
n.s.,n.s.,n.s.(1.09e-05,1.74e-05)
n.s.,n.s., -¥(0.000339,0.000525)
-*,n.s., +*¥(0.000228,0.000228)
n.s.,n.s.,n.s.(2.12e-05,0.000108)
n.s., +*,n.s.(4.47e-05,0.000913)
n.s.,n.s.,n.s.(9.26e-06,3.44e-05)
n.s.,n.s.,n.s.(1.36e-05,1.57e-05)
-* n.s.,n.s.(0.000138,0.000335)
n.s.,n.s.,n.s.(5.98e-05,0.000103)
n.s.,n.s.,n.s.(9.39e-06,1.77e-05)
n.s., +*,n.s.(7.68e-05,0.000187)
n.s.,n.s.,n.s.(4.28e-05,8.07e-05)
-*,n.s.,n.s.(6.75e-05,9.97e-05)
n.s.,n.s.,n.s.(1.16e-05,2.61e-05)
-* n.s., +*(0.000254,0.000312)
n.s.,n.s.,n.s.(3.51e-07,0.00038)
n.s.,n.s.,n.s.(4.48e-06,0.000543)
n.s.,n.s.,n.s.(1.59e-05,0.000133)
n.s.,n.s.,n.s.(3.07e-08,0.000375)
n.s.,n.s.,n.s.(1.72e-05,0.000508)
n.s.,n.s.,n.s.(7.42e-05,0.000512)
n.s.,n.s.,n.s.(4.04e-08,0.000374)

Model 3

~Replicates*Pattern
(kown/unknown)

=¥, -* 1+%*(0.0108,0.22)
n.s.,n.s.,n.s.(3.6e-05,7.21e-05)
=¥ +* 4+%*(0.0696,0.306)

%% 4%(0.00642,0.28)

-* +* 4%*(0.0303,0.261)

-* n.s.,n.s.(8.86e-05,0.000166)
-¥, -* 1%(0.0732,0.225)

=¥ -* -%(0.346,0.516)

-¥ -* -*(0.156,0.394)
n.s.,n.s.,n.s.(9.91e-05,0.000138)
=¥, -* 1%(0.0564,0.24)

-* n.s., -*(0.000365,0.00138)
n.s.,n.s.,n.s.(1.95e-05,0.000242)
n.s.,n.s.,n.s.(1.59e-05,1.67e-05)
n.s.,n.s.,n.s.(1.09e-05,1.74e-05)
n.s.,n.s., -¥(0.000397,0.000457)
-*,n.s., +*¥(0.000216,0.00023)
n.s.,n.s.,n.s.(2.13e-05,0.000108)
n.s.,n.s.,n.s.(4.75e-08,0.000922)
n.s.,n.s.,n.s.(9.26e-06,3.44e-05)
n.s.,n.s.,n.s.(1.07e-05,2.19e-05)
n.s.,n.s.,n.s.(0.000137,0.000336)
n.s.,n.s.,n.s.(7.45e-06,0.000135)
n.s.,n.s.,n.s.(9.58e-06,1.78e-05)
n.s.,n.s.,n.s.(1.52e-05,0.000244)
n.s.,n.s.,n.s.(3.68e-05,8.97e-05)
n.s.,n.s.,n.s.(5.1e-05,0.000108)
n.s.,n.s.,n.s.(1.16e-05,2.61e-05)
-* n.s.,n.s.(0.000104,0.000323)
n.s.,n.s.,n.s.(2.26e-05,0.000384)
n.s., +*,n.s.(3.87e-05,0.000544)
n.s.,n.s.,n.s.(5.24e-05,0.000114)
n.s.,n.s.,n.s.(2.2e-05,0.00038)
n.s., -*,n.s.(0.000115,0.000428)
n.s.,n.s.,n.s.(8.65e-05,0.00052)
n.s.,n.s.,n.s.(2.2e-05,0.000379)

Model 4

~Replicates*Total sample size
+*, +* -%(0.101,0.119)
n.s.,n.s.,n.s.(1.49e-05,3.49e-05)
+*, +* -%(0.101,0.22)

+%, 4% %(0.139,0.149)

+*, +* -*(0.0973,0.144)
n.s.,n.s.,n.s.(4.09e-05,8.55e-05)
+*, +* -*(0.0502,0.186)

=¥ +* 4+%*(0.0733,0.532)

=¥ +*4%(0.128,0.274)

-* n.s., +¥(0.000242,0.000275)
=¥, +* -*(0.0695,0.14)

n.s., +*,n.s.(0.00045,0.000462)
-* n.s., +¥(0.000129,0.000257)
n.s.,n.s.,n.s.(7.23e-06,7.73e-06)
n.s.,n.s.,n.s.(7.68e-06,8.04e-06)
-* n.s.,n.s.(0.000199,0.000384)
n.s.,n.s.,n.s.(0.000125,0.00014)
n.s.,n.s.,n.s.(9.28e-06,5.87e-05)
n.s., +*,n.s.(4.88e-05,0.000102)
n.s.,n.s.,n.s.(8.74e-06,8.75e-06)
n.s.,n.s.,n.s.(9.67e-06,1.87e-05)
n.s.,n.s.,n.s.(7.13e-05,0.000304)
-*,n.s., +*(9.71e-05,0.000182)
n.s.,n.s.,n.s.(1.11e-05,1.13e-05)
n.s., +*,n.s.(4.99e-05,0.000169)
n.s.,n.s.,n.s.(1.63e-05,0.000107)
-*,n.s., +*¥(0.000141,0.000208)
n.s.,n.s.,n.s.(1.42e-05,2.58e-05)
n.s., +*,n.s.(0.000107,0.000268)
n.s.,n.s.,n.s.(2.46e-05,4.28e-05)
n.s., +*,n.s.(0.000125,0.000159)
n.s., -*,n.s.(5.5e-05,0.00011)
n.s.,n.s.,n.s.(2.39e-05,4.12e-05)
n.s.,n.s.,n.s.(7.65e-05,0.000254)
n.s., +*,n.s.(8.35e-05,8.78e-05)
n.s.,n.s.,n.s.(1.95e-05,3.68e-05)



Table S3

Sampling strategy
systematic

log systematic

preferential extremes

preferential slope

preferential slope +extremes

random

For Chalcraft's prediction accuracy and-100% noise

Depicted are the direction of single and interactive effects (first two are the individual effects of predictor A and B and
third one is the interactive effect) as well as marginal and conditional R2 values for the respective models (in parentheses)

Response shape
Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Effect:
Model 1

~Replicates
n.s.(6.07e-06,0.000811)
n.s.(1.01e-05,6.62e-05)
n.s.(2.24e-05,7.77e-05)
n.s.(6.76e-06,6.19e-05)
n.s.(3.3e-06,0.000204)
n.s.(2.56e-06,0.000159)
n.s.(4.56e-07,9.24e-05)
n.s.(1.4e-06,9.13e-05)
n.s.(1.21e-07,0.000381)
n.s.(2.73e-05,0.000109)
n.s.(6.33e-06,0.000222)
n.s.(8.4e-08,9.98e-05)
n.s.(1.29e-06,1.32e-05)
n.s.(1.62e-06,2.33e-06)
n.s.(6.23e-06,2.13e-05)
n.s.(3.12e-05,9.74e-05)
n.s.(2.54e-05,0.000255)
n.s.(1.69e-05,0.000131)
n.s.(5.97e-06,0.000101)
n.s.(1.63e-06,3.53e-05)
n.s.(1.21e-07,1.22e-05)
n.s.(1.07e-05,0.00011)
n.s.(3.04e-05,4.9¢e-05)
n.s.(1.54e-05,4.21e-05)
n.s.(4.27e-06,7.13e-05)
n.s.(2.19e-06,6.91e-06)
n.s.(3.55e-06,7.81e-06)
n.s.(3.63e-07,0.000118)
-*(4.29e-05,0.000101)
n.s.(1.54e-05,0.00014)
n.s.(1.75e-05,0.000123)
n.s.(2.85e-07,0.000338)
n.s.(4.17e-06,0.000111)
n.s.(7.81e-07,0.000159)
-*(7.42e-05,0.000512)
n.s.(4.04e-08,0.000374)

Model 2

~Replicates*Predictor extremes
(excluded/included)
n.s.,n.s.,n.s.(6.07e-06,0.000811)
n.s.,n.s.,n.s.(5.42e-06,0.000302)
n.s.,n.s.,n.s.(2.24e-05,7.75e-05)
n.s.,n.s.,n.s.(6.76e-06,6.19e-05)
n.s.,n.s.,n.s.(3.3e-06,0.000204)
n.s.,n.s.,n.s.(2.56e-06,0.000159)
n.s.,n.s.,n.s.(4.56e-07,9.24e-05)
n.s.,n.s.,n.s.(1.4e-06,9.13e-05)
n.s.,n.s.,n.s.(1.2e-07,0.00038)
n.s.,n.s.,n.s.(2.73e-05,0.000109)
n.s.,n.s.,n.s.(6.41e-06,0.000206)
n.s.,n.s.,n.s.(8.4e-08,9.97e-05)
n.s.,n.s.,n.s.(2.75e-05,3.38e-05)
n.s.,n.s.,n.s.(1.2e-05,1.2e-05)
n.s.,n.s.,n.s.(2.25e-05,3.01e-05)
n.s.,n.s.,n.s.(6.62e-05,0.000132)
n.s., -*,n.s.(0.000116,0.00023)
n.s.,n.s.,n.s.(5.18e-05,0.000136)
n.s.,n.s.,n.s.(4.04e-05,9.58e-05)
n.s.,n.s.,n.s.(9.06e-06,4.27e-05)
n.s.,n.s.,n.s.(8.77e-06,2.08e-05)
n.s.,n.s.,n.s.(4.36e-05,0.000108)
n.s.,n.s.,n.s.(4.56e-05,6.23e-05)
n.s.,n.s.,-1*(6.43e-05,9.11e-05)
n.s.,n.s.,n.s.(1.92e-05,8.27e-05)
n.s.,n.s.,n.s.(1.29e-05,1.77e-05)
n.s.,n.s.,n.s.(1.57e-05,1.99e-05)
n.s.,n.s.,n.s.(8.77e-06,0.000126)
-* n.s.,n.s.(9.21e-05,0.000131)
n.s.,n.s., -*(5.24e-05,0.000177)
n.s.,n.s.,n.s.(1.75e-05,0.000123)
n.s.,n.s.,n.s.(2.86e-07,0.000338)
n.s.,n.s.,n.s.(3.07e-08,0.000375)
n.s.,n.s.,n.s.(7.76e-07,0.000159)
n.s.,n.s.,n.s.(2.81e-08,0.000421)
n.s.,n.s.,n.s.(4.86e-08,9.84e-05)

Model 3

~Replicates*Pattern
(kown/unknown)
n.s.,n.s.,n.s.(1.13e-05,0.000816)
n.s., +*,n.s.(9.39e-05,0.000266)
n.s.,n.s.,n.s.(4.39e-05,7.95e-05)
n.s.,n.s.,n.s.(3.17e-05,6.49e-05)
n.s.,n.s.,n.s.(6.43e-06,0.000207)
n.s.,n.s.,n.s.(4.46e-05,0.000135)
n.s.,n.s.,n.s.(2.07e-05,9.47e-05)
n.s.,n.s.,n.s.(2.33e-05,9.61e-05)
n.s.,n.s.,n.s.(2.42e-05,0.000383)
n.s.,n.s.,n.s.(8.27e-05,0.00011)
n.s.,n.s.,n.s.(6.41e-06,0.000206)
n.s.,n.s.,n.s.(1.97e-05,1e-04)
n.s.,n.s.,n.s.(1.73e-05,2.29e-05)
n.s.,n.s.,n.s.(1.09e-05,1.16e-05)
n.s.,n.s.,n.s.(2.4e-05,3.15e-05)
n.s.,n.s.,n.s.(0.000104,0.000104)
n.s.,n.s.,n.s.(3.08e-05,0.00026)
n.s.,n.s.,n.s.(5.28e-05,0.000134)
n.s.,n.s.,n.s.(5.97e-06,0.000101)
n.s.,n.s.,n.s.(1.63e-05,4.42e-05)
n.s.,n.s.,n.s.(8.68e-06,2.08e-05)
n.s.,n.s.,n.s.(6.2e-05,9.67e-05)
n.s.,n.s.,n.s.(3.59e-05,5.44e-05)
n.s.,n.s.,n.s.(5.32e-05,5.32e-05)
n.s.,n.s.,n.s.(5.64e-06,7.27e-05)
n.s.,n.s.,n.s.(1.33e-05,1.79e-05)
n.s.,n.s.,n.s.(1.62e-05,2e-05)
n.s.,n.s.,n.s.(5.46e-05,8.06e-05)
n.s.,n.s.,n.s.(4.29e-05,0.000101)
n.s.,n.s.,n.s.(4.44e-05,0.000145)
n.s.,n.s.,n.s.(1.75e-05,0.000123)
n.s.,n.s.,n.s.(2.61e-05,0.000333)
n.s.,n.s.,n.s.(2.8e-05,0.000134)
n.s.,n.s.,n.s.(2.34e-05,0.000163)
n.s.,n.s.,n.s.(1.73e-07,0.000421)
n.s.,n.s.,n.s.(2.11e-05,9.77e-05)

Model 4

~Replicates*Total sample size
+%, 4% %(0.000269,0.000269)
n.s., +*,n.s.(5.53e-05,0.000179)
n.s., -*,n.s.(6.14e-05,8.09e-05)
n.s.,n.s.,n.s.(9.15e-06,3.12e-05)
n.s.,n.s.,n.s.(4.82e-05,4.82e-05)
n.s.,n.s.,n.s.(3.66e-05,0.000104)
n.s.,n.s.,n.s.(6.81e-06,2.46e-05)
n.s.,n.s.,n.s.(1.72e-05,3.42e-05)
n.s.,n.s.,n.s.(2.46e-05,4.5e-05)
-* n.s., +¥(0.000139,0.000193)
n.s.,n.s.,n.s.(3.37e-05,3.37e-05)
n.s.,n.s.,n.s.(2.25e-05,4.16e-05)
n.s.,n.s.,n.s.(7.2e-06,1.91e-05)
n.s.,n.s.,n.s.(2.87e-06,3.57e-06)
n.s.,n.s.,n.s.(8.12e-06,2.32e-05)
-*,n.s., +*(8.66e-05,0.000152)
n.s.,n.s.,n.s.(3.94e-05,0.000155)
n.s.,n.s.,n.s.(3.21e-05,9.74e-05)
n.s.,n.s.,n.s.(6.9e-06,4.64e-05)
n.s.,n.s.,n.s.(1.17e-05,1.75e-05)
n.s.,n.s.,n.s.(1.91e-05,1.91e-05)
n.s.,n.s.,n.s.(2.56e-05,0.000124)
n.s.,n.s.,n.s.(5.69e-05,5.88e-05)
n.s.,n.s.,n.s.(3.86e-05,6.54e-05)
n.s.,n.s.,n.s.(2.39e-05,2.74e-05)
n.s.,n.s.,n.s.(8.9e-06,9.03e-06)
n.s.,n.s.,n.s.(8.57e-06,9.01e-06)
n.s.,n.s.,n.s.(9.14e-06,1e-04)

-* n.s., +¥(0.000232,0.00025)
n.s.,n.s.,n.s.(3.11e-05,5.47e-05)
n.s.,n.s.,n.s.(1.79e-05,1.79e-05)
n.s.,n.s.,n.s.(8.58e-06,3.95e-05)
n.s.,n.s.,n.s.(5.07e-05,5.33e-05)
n.s.,n.s.,n.s.(1.4e-05,3.24e-05)
n.s., +*,n.s.(0.000103,0.000103)
n.s.,n.s.,n.s.(2.33e-05,4.51e-05)



Table S4

Sampling strategy
systematic

log systematic

preferential extremes

preferential slope

preferential slope +extremes

random

For multiple R2 and 20% random variation

Depicted are the direction of single and interactive effects (first two are the individual effects of predictor A and B and third one ist the

interactive effect) as well as marginal and conditional R2 values for the respective models (in parentheses)

Response shape
Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Effect:
Model 1

~Replicates
+%(0.00101,0.21)
n.s.(1.01e-05,6.62e-05)
-*(0.00572,0.53)
+%(0.00168,0.244)
+*(0.00188,0.313)
-*(0.163,0.364)
-*(0.00361,0.262)
-*(0.0168,0.949)
-*(0.0467,0.379)
-*(0.00882,0.357)
-*(0.0123,0.216)
-*(0.195,0.521)
-*(0.000812,0.219)
-*(0.00824,0.929)
-*(0.044,0.237)
-*(0.0331,0.372)
-*(0.00304,0.129)
-*(0.134,0.337)
n.s.(5.87e-06,0.211)
+*(4.74e-06,0.981)
+%(0.00265,0.639)
-*(0.0116,0.229)
-*(4.9e-05,0.185)
+%(0.0048,0.666)
n.s.(6.11e-06,0.206)
-*(0.00342,0.954)
-*(0.0157,0.221)
-*(0.0135,0.243)
-*(0.000305,0.133)
+%(0.00342,0.671)
-*(0.00209,0.243)
-*(0.00756,0.948)
-*(0.0661,0.328)
-*(0.0653,0.346)
-*(7.42e-05,0.000512)
n.s.(4.04e-08,0.000374)

Model 2

~Replicates*Predictor extremes

(excluded/included)

+* n.s., n.s.(0.00101,0.21)
-* n.s., n.s.(0.0172,0.93)
-* n.s., n.s.(0.00572,0.53)
+*,n.s.,n.s.(0.00168,0.244)
+* n.s., n.s.(0.00188,0.313)
-* n.s.,n.s.(0.163,0.364)
-* n.s.,n.s.(0.00361,0.262)
-* n.s.,n.s.(0.0169,0.949)
-* n.s.,n.s.(0.0467,0.379)
-* n.s.,n.s.(0.00881,0.358)
-* n.s., n.s.(0.0123,0.216)
-* n.s.,n.s.(0.195,0.521)
=¥ +* -*(0.00629,0.215)
=¥ 4% -%(0.0184,0.928)

% 4% 1%(0.0723,0.221)
=¥, +%,4%(0.111,0.33)

% 4% n.s.(0.0107,0.122)
=¥, +%,-%(0.136,0.337)

%, 4% 1%(0.000793,0.211)
+*, +* n.s.(0.00593,0.981)
+*, +* +%(0.104,0.603)

=¥, % 4%(0.0272,0.241)

=¥, +* 4+%*(0.00873,0.179)
+*, +%,-%(0.0373,0.656)
=¥ +* 4+%(0.000584,0.206)
=¥, -* +%*(0.00407,0.954)
=¥ =¥ 4+%(0.025,0.23)
%% 4%(0,0324,0.25)

-* n.s., +¥(0.00165,0.133)
+%, 4% %(0.035,0.661)

-* n.s., n.s.(0.00209,0.243)
-* n.s.,n.s.(0.00756,0.948)

n.s.,n.s.,n.s.(3.07e-08,0.000375)

-* n.s., n.s.(0.0653,0.346)
-*,n.s., n.s.(0.00706,0.177)
-* n.s.,n.s.(0.109,0.382)

Model 3
~Replicates*Pattern
(kown/unknown)

X% 4%(0.086,0.172)
-*,-*,-%(0.832,0.879)
% 4% 1%(0.268,0.418)
=¥, -*, +*(0.0358,0.229)
¥ 4% 4%(0.151,0.26)
=¥, -*,+%*(0.217,0.409)
=¥, -*, +*(0.0994,0.197)
-*,-* -%(0.865,0.911)
¥ ¥ _%(0.141,0.324)
=¥, -*,+*(0.115,0.292)
-¥,-*, +*(0.0597,0.181)
=¥, -*,-%(0.254,0.498)
¥, % 1%(0.071,0.174)
-*,-*,-%(0.822,0.874)
-*,-*,-%(0.0593,0.228)
-*,-* n.s.(0.0669,0.352)
¥ ¥ 1%(0.0155,0.127)
=¥, =¥ +%(0.137,0.34)
¥ ¥ 1%(0.0912,0.152)
=¥, -*,4%(0.941,0.964)
n.s., -*, +*(0.299,0.537)
=¥, -*,+*(0.0708,0.188)
-*,-*, +*(0.0726,0.139)
n.s., -*, +¥(0.439,0.532)
-*,-*, +*(0.0864,0.151)
-*,-* -%¥(0.903,0.913)
¥ ¥ 1%(0.0779,0.174)
=¥, -*, +*(0.0694,0.205)
=¥, -*,+*(0.0425,0.11)
=¥, -*, +*(0.446,0.537)
-*,-*,+*(0.091,0.183)
=¥, -*,-%(0.89,0.904)
-*,-*,-%(0.139,0.29)
-*,-* n.s.(0.0995,0.325)
=¥, -*, +%(0.0449,0.151)
-* -* n.s.(0.161,0.354)

Model 4

~Replicates*Total sample size
+%, 4% %(0.0463,0.178)
=¥, +%,+%*(0.0185,0.926)
+%, 4% %(0.0646,0.49)
+*, +%, -%(0.126,0.183)
+*%, 4%, -%(0.0732,0.291)
=¥ +%, 4+%(0.17,0.185)

+*, +* -%(0.0331,0.21)
=¥ +%,+%(0.0184,0.947)
¥ 4% .%(0.0907,0.274)
=¥, +*,-%(0.0559,0.261)
n.s., +*,-*(0.0471,0.141)
=¥ +%,+%(0.231,0.352)
+*, +* -%(0.0322,0.17)
=¥ +%, +%(0.00802,0.928)
-*, +* n.s.(0.0754,0.156)
=¥ +%,+%(0.0716,0.288)
+*, +%,-%(0.0422,0.0743)
=¥ +%,+%(0.163,0.166)
+*, +%,-%(0.0269,0.187)
+*, +%,-%(0.000199,0.981)
+*, +%,-%(0.00467,0.64)
=¥, +*,-%(0.0456,0.162)
+*, +%,-%(0.0295,0.171)
+*, -*,-*(0.0045,0.665)
+*, +%,-%(0.0274,0.178)
-*, +* n.s.(0.00412,0.953)
n.s., +*,-*¥(0.0487,0.17)
=¥, +*,-%(0.0523,0.173)
+%, +* -%(0.0357,0.105)
+*, -*,-%(0.00352,0.67)
+%, +*,-%(0.033,0.196)
X 4% 1%(0.00738,0.947)
=¥, +*, +*(0.0966,0.231)
-¥ +%,4%(0.122,0.195)
+%, +*,-%(0.0458,0.117)
-¥ +%,4%(0.136,0.242)



Table S5

Sampling strategy
systematic

log systematic

preferential extremes

preferential slope

preferential slope +extremes

random

For multiple R2 and-100% random variation

Depicted are the direction of single and interactive effects (first two are the individual effects of predictor A and B and third one is the

interactive effect) as well as marginal and conditional R2 values for the respective models (in parentheses)

Response shape
Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Effect:
Model 1

~Replicates
+%(0.00297,0.283)
n.s.(1.01e-05,6.62e-05)
+%(0.00941,0.535)
+%(0.0115,0.257)
+%(0.00373,0.258)
-*(0.0305,0.221)
-*(8.79e-05,0.283)
-*(0.000301,0.987)
-*(0.00204,0.643)
-*(0.00454,0.385)
-*(0.00155,0.312)
-*(0.00212,0.108)
+%(0.000776,0.297)
n.s.(3.66e-07,0.978)
+%(0.000327,0.546)
-*(0.0149,0.383)
+%(0.00096,0.261)
-*(0.0368,0.212)
+%(0.00179,0.289)
+%(9.98e-05,0.992)
+%(0.00568,0.701)
+%(0.000462,0.269)
+%(0.00313,0.3)
-*(0.000388,0.177)
+%(0.00143,0.291)
n.s.(1.16e-08,0.982)
+%(0.000812,0.598)
-*(4.96e-05,0.269)
+%(0.00176,0.288)
-*(0.00139,0.194)
+%(0.000743,0.295)
-*(4.44e-05,0.984)
-*(0.000535,0.615)
-*(0.0552,0.396)
-*(7.42e-05,0.000512)
n.s.(4.04e-08,0.000374)

Model 2
~Replicates*Predictor extremes
(excluded/included)

+*, n.s.,n.s.(0.00297,0.283)
+*,n.s.,n.5.(0.000582,0.974)
+*,n.s.,n.s.(0.00949,0.53)
+* n.s., n.s.(0.0115,0.257)
+* n.s., n.s.(0.00373,0.258)
-* n.s.,n.s.(0.0305,0.221)
-* n.s.,n.s.(8.79e-05,0.283)
-* n.s.,n.s.(3e-04,0.987)

-* n.s.,n.s.(0.00204,0.643)
-* n.s.,n.s.(0.00453,0.387)
-* n.s., n.s.(0.00161,0.285)
-* n.s., n.s.(0.00212,0.108)
+*, 4+* n.s.(0.00174,0.296)
=¥, -* +%*(0.00027,0.978)

-¥, -* 1%*(0.00383,0.548)

=¥ +* 4+%(0.0662,0.371)

+*, +* n.s.(0.00123,0.261)
-* n.s., -*¥(0.0369,0.213)

+*, +* n.s.(0.00374,0.288)
+*, +*, 4+%(0.00049,0.992)
+*, +%,4%(0.012,0.7)

=¥, =¥ 4+%(0.0299,0.299)

+*, +*,n.s.(0.0059,0.298)
=¥ +* 4%*(0.00316,0.175)
+*, +%,-%(0.00433,0.289)

=¥, =¥ +%*(0.000289,0.982)
=¥, -* +%*(0.00298,0.6)

-¥ -*4%(0.0321,0.3)

+%, +* 1n.5.(0.00365,0.287)
=¥ +* 4%*(0.00577,0.191)
+* n.s.,n.s.(0.000743,0.295)
-* n.s.,n.s.(5.26e-05,0.981)
n.s.,n.s.,n.s.(3.07e-08,0.000375)
-* n.s., n.s.(0.0552,0.396)
+* n.s., n.s.(0.000379,0.277)
-* n.s., n.s.(0.0285,0.177)

Model 3
~Replicates*Pattern
(kown/unknown)

=¥, =% 4+%(0.162,0.197)
¥ % 4%(0.952,0.952)
=¥, -* 1+%(0.384,0.407)
+* % 4%(0.0776,0.222)
=¥, -* 1+%(0.148,0.185)
-¥, -* 4+%*(0.0526,0.233)
=¥, -* 1%(0.153,0.178)
-* -* n.s.(0.972,0.975)
=¥, -* 1$%(0.442,0.488)
+%, % %(0.202,0.277)
=¥, -* 1%(0.144,0.186)
+%, 4% %(0.0216,0.104)
=¥, -* 1%(0.162,0.201)
=¥, -* +%*(0.957,0.957)
-¥, -* 1%*(0.371,0.386)
-*, % n.5.(0.106,0.327)
=¥, % 4%*(0.142,0.175)
%, 4% 1%(0.048,0.212)
=¥, % +%*(0.162,0.191)
=¥, -* +%*(0.983,0.985)
-¥, -* +%*(0.534,0.556)
K% 4%(0.114,0.19)
=¥, % +%(0.174,0.197)
%% 4%(0.0765,0.121)
=¥, % +%*(0.161,0.194)
=¥, =¥ +%*(0.965,0.965)
=¥, % 4+%(0.424,0.439)
-*, %, +*(0.0956,0.202)
%% (0.163,0.19)

-*, %, +*(0.0835,0.138)
%% 4%(0.165,0.194)
=¥, -%,-%(0.962,0.962)
%% 4%(0.436,0.449)
-¥ =¥ -%(0.168,0.332)
% 4%(0.152,0.18)
-¥, =¥ 4+%(0.0313,0.177)

Model 4

~Replicates*Total sample size
+*, +%,-%(0.0307,0.28)

+%, 4% %(0.00165,0.974)
+*, +%,-%(0.0377,0.536)
+%, 4% %(0.185,0.289)

+*, +%,-%(0.0344,0.256)
¥, 4% n.5.(0.13,0.142)

+*, +%, -%(0.0105,0.273)
n.s., +*,-*(0.000702,0.987)
+*, +%, -%(0.0151,0.633)
+*, +* -*(0.0526,0.377)
+*, +%,-%(0.016,0.267)

+%, 4% _%(0.0721,0.0977)
+*, +% -%(0.024,0.29)

n.s., +*,n.s.(0.000122,0.978)
+*, +%,-%(0.012,0.546)
n.s., +*,-*(0.105,0.354)
+*, +%, -%(0.0237,0.256)
n.s., +*, -*(0.111,0.124)
+*, +%, -%(0.0173,0.284)
+*, +%,-%(0.000217,0.992)
+*, +%,-%(0.00848,0.7)

+*, +%,-%(0.0764,0.276)
+*, +%, -%(0.0143,0.298)
+*, +%,-%(0.022,0.164)

+*, +%, -%(0.0182,0.286)
+%, +*,-%(0.000109,0.982)
+*, +%,-%(0.0124,0.598)
+*, +*,-%(0.0925,0.265)
+*, +% -%(0.0182,0.285)
+%, +*,-%(0.0227,0.176)
+*, +% -%(0.0201,0.291)
-*,n.s., +*(5.13e-05,0.981)
+*, +% -¥(0.00689,0.614)
=¥, +%,+%(0.126,0.337)

+*, +% -%(0.02,0.272)

+%, +* -%(0.101,0.105)



Table S6

Sampling strategy
systematic

log systematic

preferential extremes

preferential slope

preferential slope +extremes

random

For negative RMSE (-RMSE) and 20% random variation

Depicted are the direction of single and interactive effects (first two are the individual effects of predictor A and B and third one ist
the interactive effect) as well as marginal and conditional R2 values for the respective models (in parentheses)

Response shape
Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Effect:
Model 1

~Replicates
+%(0.00205,0.459)
n.s.(1.01e-05,6.62e-05)
-*(0.106,0.699)
+%(0.00266,0.498)
-*(0.00379,0.549)
-*(0.281,0.606)
-*(5.26e-05,0.0994)
-*(1e-04,0.108)
-*(0.000104,0.107)
-*(0.000125,0.123)
-*(8.91e-05,0.106)
-*(0.000123,0.108)
n.s.(1.95e-07,0.000142)
n.s.(6.86e-07,8.74e-05)
n.s.(2.23e-06,0.00125)
n.s.(3.89e-06,0.000306)
n.s.(4.95e-07,0.000569)
n.s.(1.29e-06,0.000812)
n.s.(4.69e-07,0.000312)
n.s.(2.3e-07,0.00391)
n.s.(1.84e-07,0.00138)
n.s.(2.92e-07,0.000482)
n.s.(3.89e-07,0.000672)
n.s.(1.08e-06,0.00434)
n.s.(1.95e-06,0.000761)
n.s.(2.29e-05,0.000471)
n.s.(3e-06,0.00149)
n.s.(5.02e-06,0.0015)
n.s.(1.1e-07,0.000264)
n.s.(7.71e-08,0.00056)
n.s.(4.15e-08,0.000635)
-*(0.000237,0.000334)
n.s.(6.14e-08,0.00064)
n.s.(1.48e-07,0.000635)
-*(7.42e-05,0.000512)
n.s.(4.04e-08,0.000374)

Model 2

~Replicates*Predictor extremes
(excluded/included)

+*, n.s.,n.s.(0.00205,0.459)

-* n.s., n.s.(0.0694,0.839)

-* n.s., n.s.(0.105,0.7)

+* n.s., n.s.(0.00266,0.498)

-* n.s., n.s.(0.00379,0.549)

-* n.s., n.s.(0.281,0.606)

n.s., n.s.,n.s.(5.26e-05,0.0994)
-* n.s., n.s.(1e-04,0.108)

-*.n.s., n.s.(0.000104,0.107)
-*,n.s.,n.s.(0.000125,0.123)

-* n.s.,n.s.(8.91e-05,0.106)
-*,n.s.,n.s.(0.000123,0.108)
n.s.,n.s., n.s.(1.62e-05,0.000148)
n.s.,n.s.,n.s.(3.17e-05,7.5e-05)
n.s., +*,n.s.(0.000154,0.00115)
n.s., +*, n.s.(7.41e-05,0.000253)
n.s., +*, n.s.(7.16e-05,0.00053)
n.s., +*,n.s.(0.000103,0.000754)
n.s.,n.s., n.s.(3.45e-05,0.000303)
+*, +%,-%(0.000437,0.00369)
n.s., +*,n.s.(0.000138,0.00131)
n.s., +*, n.s.(6e-05,0.000451)
n.s., +*, n.s.(9.81e-05,0.000616)
n.s., +*,-*(0.000496,0.00404)
n.s., +*, n.s.(0.000109,0.000684)
n.s., +*,n.s.(9.99e-05,0.000415)
n.s., +*, n.s.(7.2e-05,0.00145)
n.s., +*,n.s.(0.00015,0.0014)
n.s.,n.s., n.s.(1.84e-05,0.00027)
n.s., +*, n.s.(4.8e-05,0.000549)
n.s., n.s.,n.s.(4.14e-08,0.000635)
-*,n.s., n.s.(0.000237,0.000334)
n.s.,n.s.,n.s.(3.07e-08,0.000375)
n.s.,n.s., n.s.(1.48e-07,0.000635)
n.s., n.s.,n.s.(4.59e-08,0.000629)
n.s.,n.s., n.s.(1.33e-07,0.00064)

Model 3

~Replicates*Pattern
(kown/unknown)

=¥, -* 1+%*(0.035,0.447)

%% _%(0.618,0.793)

=¥, +* 4%(0.244,0.675)

+* % 4%(0.0166,0.494)

=¥, +* 4%*(0.161,0.545)

=¥, =% 4+%(0.312,0.632)

=¥, -* 1%*(0.00866,0.0947)

=¥, -* +%*(0.00986,0.102)

=¥, -* 4%*(0.00932,0.102)

¥ % 1%(0.0104,0.117)

-¥, -* 4%*(0.00903,0.101)

=¥, -* +%*(0.00963,0.102)

n.s., n.s.,n.s.(1.63e-05,0.000148)
n.s.,n.s.,n.s.(3.17e-05,7.5e-05)
n.s., -*,n.s.(0.000163,0.00114)
n.s., -*,n.s.(6.51e-05,0.000262)
n.s., -*,n.s.(7.42e-05,0.000528)
n.s., -*,n.s.(0.000109,0.000751)
n.s., -*,n.s.(8.48e-05,0.00027)
=¥, -* +%*(0.000437,0.00369)
n.s., -*,n.s.(0.000139,0.00131)
n.s., -*,n.s.(6.91e-05,0.000454)
n.s., -*,n.s.(0.000114,0.000606)
=¥, -* +%*(0.000497,0.00404)
n.s., -*,n.s.(0.000133,0.000665)
n.s., +*,n.s.(9.99e-05,0.000415)
n.s., -*,n.s.(0.00014,0.0014)
n.s., -*,n.s.(0.000177,0.00141)
n.s., n.s.,n.s.(1.86e-05,0.00027)
n.s., -*,n.s.(4.81e-05,0.000549)
n.s., -*,n.s.(3.98e-05,0.000628)
-* n.s., +¥(0.000519,0.000525)
n.s., -*,n.s.(4.03e-05,0.000631)
n.s., -*,n.s.(4.03e-05,0.000628)
n.s., -*,n.s.(3.95e-05,0.000621)
n.s., -*,n.s.(4.11e-05,0.000631)

Model 4

~Replicates*Total sample size
+*, +* -*(0.305,0.366)

% 4% 1%(0.0946,0.799)

-* +* n.s.(0.251,0.529)

+%, 4% %(0.371,0.397)

+*, +* -%(0.222,0.444)

=¥, +%,4%(0.369,0.379)

+*, +%,-¥(0.00775,0.0223)

+*, +%, -%(0.00806,0.0252)

+*, +%,-%(0.00809,0.024)

+*, +* -%(0.00912,0.027)

+*, +%,-%(0.00791,0.0233)

+*, +%, -%(0.00801,0.0245)
n.s.,n.s., n.s.(1.22e-05,3.12e-05)
-*,n.s.,+*(4.85e-05,0.000135)
n.s., +*,n.s.(0.00012,0.000631)
n.s.,n.s.,n.s.(5.15e-05,0.000279)
n.s., +*, n.s.(4.87e-05,0.000273)
n.s., +*,n.s.(8.54e-05,0.000411)
n.s., +*, n.s.(6.34e-05,0.000233)
+*, +%,-%(0.000441,0.00175)
n.s., +*,n.s.(0.00011,0.000526)
n.s., +*, n.s.(6.46e-05,0.000252)
n.s., +*, n.s.(7.82e-05,0.000412)
+%, +* -%(0.000389,0.00199)
n.s., +*, n.s.(8.87e-05,0.000499)
-*,n.s.,n.s.(9.2e-05,0.000359)
n.s., +*, n.s.(9.53e-05,0.000427)
n.s., +*,n.s.(0.000175,0.000681)
n.s.,n.s., n.s.(1.6e-05,3.98e-05)
n.s.,n.s., n.s.(4.15e-05,0.000159)
n.s.,n.s., n.s.(3.3e-05,8.06e-05)
-*,n.s.,n.s.(0.00028,0.000372)
n.s.,n.s., n.s.(3.32e-05,8.18e-05)
n.s.,n.s., n.s.(3.56e-05,8.32e-05)
n.s.,n.s., n.s.(3.28e-05,7.99e-05)
n.s.,n.s., n.s.(3.34e-05,8.35e-05)



Table S7

Sampling strategy
systematic

log systematic

preferential extremes

preferential slope

preferential slope +extremes

random

For negative RMSE (-RMSE) and 100% random variation

Depicted are the direction of single and interactive effects (first two are the individual effects of predictor A and B and third one ist the

interactive effect) as well as marginal and conditional R2 values for the respective models (in parentheses)

Response shape
Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear
Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Effect:
Model 1

~Replicates
+%(0.00205,0.459)
n.s.(1.01e-05,6.62e-05)
-*(7.57e-05,0.491)
+%(0.00301,0.515)
+%(0.000749,0.461)
-*(0.0124,0.501)
-*(5.26e-05,0.0994)
-*(5.9e-05,0.102)
-*(5.8e-05,0.103)
-*(9.19e-05,0.104)
-*(5.66e-05,0.0998)
-*(5.57e-05,0.101)
n.s.(1.95e-07,0.000142)
n.s.(6.86e-07,8.74e-05)
n.s.(1.82e-06,0.00124)
n.s.(3.58e-06,0.000301)
n.s.(3.23e-07,0.000563)
n.s.(4.48e-07,0.000748)
n.s.(4.69e-07,0.000312)
n.s.(1.96e-07,0.00382)
n.s.(1.79e-07,0.00136)
n.s.(1.84e-07,0.000465)
n.s.(3.57e-07,0.000665)
n.s.(1.15e-06,0.0043)
n.s.(1.95e-06,0.000761)
n.s.(2.29e-05,0.000471)
n.s.(2.31e-06,0.00145)
n.s.(4.89e-06,0.00139)
n.s.(1.1e-07,0.000264)
n.s.(9.14e-08,0.000536)
n.s.(4.15e-08,0.000635)
-*(0.000237,0.000334)
n.s.(4.37e-08,0.000636)
n.s.(1.15e-07,0.000623)
-*(7.42e-05,0.000512)
n.s.(4.04e-08,0.000374)

Model 2

~Replicates*Predictor extremes
(excluded/included)

+* n.s., n.s.(0.00205,0.459)

-* n.s., n.s.(0.00453,0.597)

-* n.s., n.s.(7.57e-05,0.491)

+* n.s.,n.s.(0.003,0.515)

+*, n.s.,n.s.(0.000749,0.46)

-* n.s.,n.s.(0.0124,0.501)
n.s.,n.s.,n.s.(5.26e-05,0.0994)
n.s., n.s.,n.s.(5.9e-05,0.102)

n.s., n.s.,n.s.(5.8e-05,0.103)

-* n.s.,n.s.(9.19e-05,0.104)

n.s., n.s.,n.s.(5.66e-05,0.0998)
n.s.,n.s., n.s.(5.57e-05,0.101)
n.s.,n.s., n.s.(1.62e-05,0.000148)
n.s.,n.s.,n.s.(3.17e-05,7.5e-05)
n.s.,+*, n.s.(0.000153,0.00115)
n.s.+*, n.s.(7.32e-05,0.000249)
n.s.,+*, n.s.(7.13e-05,0.000526)
n.s.,+*, n.s.(9.77e-05,0.000696)
n.s.,n.s., n.s.(3.45e-05,0.000303)
+* +%,-%(0.000417,0.00362)
n.s.,+*, n.s.(0.000137,0.00129)
n.s.,+*, n.s.(5.93e-05,0.000435)
n.s.,+* n.s.(9.81e-05,0.00061)
n.s.,+*, -¥(0.000489,0.004)
n.s.,+*,n.s.(0.000109,0.000684)
n.s.,+*,n.s.(9.99e-05,0.000415)
n.s.,+*, n.s.(7.45e-05,0.00141)
n.s.,+*, n.s.(0.000139,0.0013)
n.s.,n.s., n.s.(1.85e-05,0.00027)
n.s.,+*, n.s.(4.57e-05,0.000527)
n.s., n.s.,n.s.(4.14e-08,0.000635)
-* n.s.,n.s.(0.000237,0.000334)
n.s.,n.s.,n.s.(3.07e-08,0.000375)
n.s., n.s.,n.s.(1.15e-07,0.000623)
n.s., n.s.,n.s.(4.01e-08,0.000628)
n.s., n.s.,n.s.(7.48e-08,0.000627)

Model 3

~Replicates*Pattern
(kown/unknown)

=¥, -* +%(0.035,0.447)

%% %(0.179,0.528)

=¥, -* +%(0.0464,0.475)

n.s., -*,+*(0.0234,0.509)

=¥, -* +%(0.032,0.451)

=¥, -* +%(0.021,0.508)

=¥, -* +%(0.00866,0.0947)

=¥, -* +%(0.00889,0.0972)

-¥, -* +%(0.00885,0.0979)

-¥ -* +%(0.00885,0.099)

-¥, -* +%(0.00868,0.0951)

=¥, -* +%(0.00875,0.0967)

n.s., n.s.,n.s.(1.63e-05,0.000148)
n.s.,n.s.,n.s.(3.17e-05,7.5e-05)
n.s., -*,n.s.(0.000163,0.00114)
n.s., -*,n.s.(6.33e-05,0.000259)
n.s., -*,n.s.(7.41e-05,0.000524)
n.s., -*,n.s.(1e-04,0.000697)
n.s., -*,n.s.(8.48e-05,0.00027)
=¥, -* +%(0.000417,0.00362)
n.s., -*,n.s.(0.000137,0.00129)
n.s., -*,n.s.(6.66e-05,0.00044)
n.s., -*,n.s.(0.000113,6e-04)
=¥, -* +%(0.000489,0.004)

n.s., -*,n.s.(0.000133,0.000665)
n.s.,+*,n.s.(9.99e-05,0.000415)
n.s., -*,n.s.(0.000134,0.00137)
n.s., -*,n.s.(0.000159,0.00131)
n.s., n.s.,n.s.(1.86e-05,0.00027)
n.s., -*,n.s.(4.57e-05,0.000527)
n.s., -*,n.s.(3.98e-05,0.000628)
-* n.s.,+%(0.000519,0.000525)
n.s., -*,n.s.(3.98e-05,0.000628)
n.s., -*,n.s.(3.77e-05,0.000617)
n.s., -*,n.s.(3.95e-05,0.00062)
n.s., -*,n.s.(3.9e-05,0.000621)

Model 4

~Replicates*Total sample size
+*,+* -%(0.305,0.366)

+% 4% %(0.181,0.508)

+*,+* -%(0.288,0.375)

+% 4% %(0.385,0.422)

+*,+* -%(0.298,0.354)

+*,+* -%(0.337,0.339)

+*,+* -%(0.00775,0.0223)
+*,+*,-%(0.00781,0.0228)
+*,+* -%(0.00785,0.0228)
+*,+*,-%(0.00795,0.0229)
+*,+*, -%(0.00772,0.0223)
+*,+*,-%(0.00783,0.0225)
n.s.,n.s., n.s.(1.22e-05,3.12e-05)
-*,n.s.,+*(4.85e-05,0.000135)
n.s.,+*, n.s.(0.000119,0.000632)
n.s.,n.s.,n.s.(5.11e-05,0.000274)
n.s.,+*, n.s.(4.92e-05,0.00027)
n.s.,+*, n.s.(8.13e-05,0.000383)
n.s.,+*, n.s.(6.34e-05,0.000233)
+%,+%,-%¥(0.000425,0.00167)
n.s.,+*, n.s.(0.000109,0.000519)
n.s.,+*, n.s.(6.33e-05,0.000244)
n.s.,+*, n.s.(7.76e-05,0.000409)
+%,+%,-%¥(0.000385,0.00196)
n.s.,+*, n.s.(8.87e-05,0.000499)
-*,n.s.,n.s.(9.2e-05,0.000359)
n.s.,+*, n.s.(9.21e-05,0.000419)
n.s.,+*, n.s.(0.000159,0.00062)
n.s.,n.s., n.s.(1.6e-05,3.98e-05)
n.s.,n.s., n.s.(4.07e-05,0.00015)
n.s.,n.s., n.s.(3.3e-05,8.06e-05)
-*,n.s.,n.s.(0.00028,0.000372)
n.s.,n.s., n.s.(3.31e-05,8.07e-05)
n.s.,n.s., n.s.(3.39e-05,7.68e-05)
n.s.,n.s., n.s.(3.28e-05,7.99e-05)
n.s.,n.s., n.s.(3.29e-05,7.85e-05)



Table S8. Mean prediction accuracy for the different sampling strategies and underlying response shapes as well as for fifferent
levels of noise and a priori knowledge on the underlying response shape. Prediction accuracy is measred as Chalcraft's prediction success
(median of 1000 model runs per senario).

Sampling strategy:
systematic

log systematic

preferential extremes

preferential slope

preferential slope +extremes

random

Noise:

Pattern:

Response shape:
Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

20
known

0,982825765
0,93032578
0,788237756
0,974432342
0,902390095
0,959795427
0,977810786
0,929319926
0,553812089
0,925812934
0,738327515
0,841724016
0,982099083
0,756379489
0,729549413
0,956577131
0,884252519
0,866808263
0,975068885
0,893915011
0,598086879
0,954465048
0,884457503
0,914707635
0,977769444
0,81757536
0,700055021
0,9570291
0,895943617
0,926817565
0,976252979
0,21277895
0,697816759
0,944513837
0,891188378
0,920515423

20
unknown

0,971738169
0,42083389
0,899764149
0,965800228
0,962821724
0,890533129
0,954085581
-0,255886251
0,569371149
0,866690624
0,79091213
0,233903138
0,966686389
-0,216963143
0,769111412
0,935123281
0,924306718
0,758791613
0,953454263
-0,675941378
-0,125990513
0,926966164
0,879897362
-0,06881418
0,95708451
-0,377831824
0,676568383
0,930402474
0,911386326
-0,162535199
0,955559632
-0,958484742
0,657414003
0,912856494
0,897761286
0,723691455

100
known

0,64037098
-0,694202966
0,407992462
0,525210237
0,568800577
0,479851657
0,529994706
-0,713557945
0,116604443
-0,191269771
0,217804322
-0,428009078
0,615825272
-0,055304784
0,156465157
0,304601615
0,501498841
0,270404476
0,527741704
-1,714833883
0,083496673
0,306508955
0,473565983
0,223306381
0,552814006
-0,055955215
0,254979623
0,321890216
0,525604994
0,327994024
0,542019667
-0,054800801
-0,029434208
0,237427122
0,473271603
0,337675923

100
unknown

0,471478727
-0,187709612
0,222848635
0,416220211
0,462310652
0,416925457
0,127291708
-1,508316006
-0,871094778
-1,128460478
-0,09717776
-0,222420486
0,367400536
-0,566253414
-0,121953012
-0,049722985
0,304875869
0,259845183
0,227403564
-1,098359545
-0,430822214
-0,325906756
0,131922692
-0,204176604
0,246706662
-0,660399118
-0,103053478
-0,160481719
0,242351225
-0,1483867
0,260273413
-0,686932192
-0,157274199
-0,221413243
0,23856672
0,249653106



Table S9. Mean prediction accuracy for the different sampling strategies and underlying response shapes as well as for fifferent levels
of noise and a priori knowledge on the underlying response shape. Prediction accuracy is measred as multiple R2 (median of 1000 model

runs per senario).

Sampling strategy:

systematic

log systematic

preferential extremes

preferential slope

preferential slope +extremes

random

Noise:

Pattern:

Response shape:
Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

20
known

1
1
0,843451075
0,995498386
0,937383003
0,978830771
1
1
0,843451075
0,994541072
0,937383003
0,925485057
1
1
0,843451075
0,991712825
0,937383003
0,918777846
1
1
0,843451075
0,992313038
0,937383003
0,984224577
1
1
0,843451075
0,991297356
0,937383003
0,983575959
1
1
0,843451075
0,987883649
0,937383003
0,963453269

20
unknown

1
0,54393252
0,945351454
0,990806077
0,9909296
0,928228487
1
0,276865539
0,839484999
0,985759525
0,937383003
0,723179174
1
0,292005452
0,902969819
0,980621784
0,968741224
0,886781159
1
0,147850071
0,614616539
0,981870682
0,937383003
0,723179174
1
0,255625045
0,863505156
0,979421987
0,937383003
0,691065405
1
0,147850071
0,860881181
0,969600575
0,937383003
0,838960608

100
known

1

1
0,843451075
0,895975905
0,937383003
0,791384724
1

1
0,843451075
0,904090803
0,937383003
0,683105236
1

1
0,843451075
0,840020157
0,937383003
0,702581154
1

1
0,843451075
0,84379687
0,937383003
0,851507635
1

1
0,843451075
0,822153027
0,937383003
0,848414927
1

1
0,843451075
0,79057174
0,937383003
0,724764804

100
unknown

1
0,147850071
0,614616539
0,761077623
0,937383003
0,723179174

1
0,147850071
0,614616539

0,23136694
0,937383003
0,723179174

1
0,147850071
0,614616539
0,485171722
0,937383003
0,723179174

1
0,147850071
0,614616539
0,379488935
0,937383003
0,723179174

1
0,147850071
0,614616539
0,421238284
0,937383003
0,723179174

1
0,147850071
0,614616539
0,294041353
0,937383003
0,723179174



Table S10. Mean prediction accuracy for the different sampling strategies and underlying response shapes as well as for fifferent levels of
noise and a priori knowledge on the underlying response shape. Prediction accuracy is measred as RMSE (negative values; median of 1000

model runs per senario).

Sampling strategy:

systematic

log systematic

preferential extremes

preferential slope

preferential slope +extremes

random

Noise:

Pattern:

Response shape:
Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

Linear

Exponentiall
Exponential2

Hump centered
Hump non-centered
Logistic

20
known

-0,038203529
-0,029972145
-0,118646631
-0,048284575
-0,090247969
-0,087310644
-0,043254636
-0,030231897
-0,184896991
-0,082672552
-0,135710581
-0,157608751
-0,038877491
-0,057332497
-0,129267531
-0,063037157
-0,098894535
-0,157016132
-0,045929748
-0,036935789
-0,202629642
-0,064397703
-0,110351485
-0,122618225
-0,04337534
-0,048435694
-0,152945884
-0,062753626
-0,101370214
-0,1142214
-0,044899081
-0,136441781
-0,117564979
-0,071465485
-0,096917086
-0,121170184

20
unknown

-0,048890066
-0,150960092
-0,078777597
-0,055662056
-0,058354206
-0,139687225
-0,062268667
-0,3435602
-0,198261716
-0,11143663
-0,131523161
-0,317865431
-0,053101178
-0,148971809
-0,130207837
-0,077441182
-0,083117418
-0,190157263
-0,063097418
-4,814041205
-0,506331015
-0,082148362
-0,109883145
-1,448720424
-0,06036564
-0,266509011
-0,165225691
-0,080070062
-0,092055504
-1,375190596
-0,061437837
-0,128104277
-0,142027355
-0,090540846
-0,096811108
-0,235601521

100
known

-0,191017643
-0,149860727
-0,221808469
-0,241422875
-0,207806819
-0,339139607
-0,21627318
-0,151159485
-0,268873719
-0,413362759
-0,251798662
-0,418532836
-0,194387457
-0,286662483
-0,25182108
-0,315185785
-0,223117385
-0,401172377
-0,229648742
-0,184678943
-0,330204071
-0,321988516
-0,26882929
-0,466518234
-0,2168767
-0,242178472
-0,263325445
-0,313768128
-0,24000151
-0,449482999
-0,224495407
-0,682208907
-0,252386442
-0,357327426
-0,24130826
-0,414970323

100
unknown

-0,244450329
-0,333313685
-0,285570722
-0,308901048
-0,254620807
-0,314246797
-0,311343333
-0,529956214

-0,43665351
-0,588307428
-0,342294063

-0,42569712
-0,265505892
-0,360270789
-0,342777961
-0,414247808

-0,28993155
-0,371789091
-0,315487089
-2,711695994
-0,674303762
-0,423537166
-0,367959943
-1,211375249
-0,301828199
-0,430629132
-0,375745958

-0,42095186
-0,320637612
-1,159926982
-0,307189186
-0,334264899
-0,350142341
-0,441784341
-0,321334656

-0,42254753



Table S11: Papers used for the literature survey on experimental designs used in ecological research. Six papers per year over 35 years from
1988 until 2022 were randomly selected from a literature pool screened in web of science with the topic "experiment* not model" refined by

document type "article" and the web of science category "ecology".

Authors

Lancaster, J; Hildrew, AG;
Townsend, CR

Worthen, WB

Arnold, RLB; Ghersa, CM;
Sanchez, RA; Fernandez, AEG
Barnes, PW; Jordan, PW;

Gold, WG; Flint, SD; Caldwell,
MM

Throndsen, J; Kristiansen, S

Dale, T

Marrs, RH; Rizand, A;

Harrison, AF

Woinarski, JCZ; Cullen, JM;
Hull, C; Nayudu, R

Leonard, ML; Horn, AG; Eden,
SF

Gryseels, M

Meyer, HA; Bell, SS

Geider, RJ

Byrne, M; Mazer, SJ

Schulz, S; Francke, W; Kong,

WA; Schurig, V; Mori, K;
Kittmann, R; Schneider, D

Wildish, DJ; Miyares, MP

Hall, SJ; Raffaelli, DJ; Basford,
DJ; Robertson, MR

Hargeby, A

Naas, KE; Mangorjensen, A
Vavrek, MC; McCgraw, JB;

Bennington, CC

Salom, SM; McLean, JA

Article title

Competition for space by predators in streams - field
experiments on a net-spinning caddisfly

Slugs (Arion spp) facilitate Mycophagous drosophilids in
laboratory and field experiments

The role of fluctuating temperatures in the germination and
establishment of Sorghum halepense (L.) Pers. regulation of
germination under leaf canopies

Competition, morphology and canopy structure in wheat
(Triticum aestivum L.) and wild oat (Avena fatua L.) exposed to
enhanced ultraviolet-B radiation

Nanoplankton communities in haltenbanken waters
(Norwegian sea) during an oil-spill experiment, July-August
1982

Qil pollution and plankton dynamics. 6. Controlled ecosystem
experiments in lindaspollene, Norway, June 1981 - effects on
planktonic ciliates following nutrient addition to natural and oil
polluted enclosed water columns

The effects of removing sheep grazing on soil chemistry, above-
ground nutrient distribution, and selected aspects of soil
fertility in long-term experiments at Moor House National
Nature Reserve

Lerp-feeding in birds - a smorgasbord experiment

Does juvenile helping enhance breeder reproductive success -
a removal experiment on moorhens

Nature management experiments in a derelict reedmarsh .1.
Effects of winter cutting

Response of harpacticoid copepods to detrital accumulation
on seagrass blades - a field experiment with metis-holothuriae
(edwards)

Use of radiolabeled tracers in dilution grazing experiments to
estimate bacterial growth and loss rates

The effect of position on fruit characteristics, and relationships
among components of yield in Phytolacca rivinoides
(Phytolaccaceae)

Male pheromone of swift moth, hepialus-hecta | (lepidoptera,
hepialidae)

Filtration rate of blue mussels as a function of flow velocity -
preliminary experiments

The importance of flatfish predation and disturbance on
marine benthos - an experiment with dab Limanda limanda (L)
Effects of ph, humic substances and animal interactions on
survival and physiological status of asellus-aquaticus | and
gammarus-pulex (l) - a field experiment

Positive phototaxis during late yolksac-stage of atlantic halibut
larvae Hippoglossus hippoglossus (L)

Ecological Genetic variation in seed banks. 3. Phenotypic and
Genetic differences between young and old seed populations
of Carex bigelowii

Flight behavior of scolytid beetle in response to
semiochemicals at different wind speeds

Source Title
FRESHWATER
BIOLOGY

OIKOS

FUNCTIONAL
ECOLOGY

FUNCTIONAL
ECOLOGY

SARSIA

SARSIA

JOURNAL OF
APPLIED
ECOLOGY
AUSTRALIAN
JOURNAL OF
ECOLOGY
BEHAVIORAL
ECOLOGY AND
SOCIOBIOLOGY
BIOLOGICAL
CONSERVATION

JOURNAL OF
EXPERIMENTAL
MARINE BIOLOGY
AND ECOLOGY
MICROBIAL
ECOLOGY

BIOTROPICA
JOURNAL OF
CHEMICAL
ECOLOGY

JOURNAL OF
EXPERIMENTAL
MARINE BIOLOGY
AND ECOLOGY

JOURNAL OF
EXPERIMENTAL
MARINE BIOLOGY
AND ECOLOGY

OECOLOGIA

SARSIA

JOURNAL OF
ECOLOGY
JOURNAL OF
CHEMICAL
ECOLOGY

Publication

1988

1988

1988

1988

1988

1988

1989

1989

1989

1989

1989

1989

1990

1990

1990

1990

1990

1990

1991

1991

20

53

73

73

26

14

25

47

132

17

22

16

142

136

82

75

79

17

Volume Issue

12



Interspecific interactions among high marsh perennials in a

Bertness, MD new-england salt-marsh ECOLOGY 1991 72
BEHAVIORAL
Owner and floater red-winged blackbirds - determinants of ECOLOGY AND
Shutler, D; Weatherhead, PJ  status SOCIOBIOLOGY 1991 28
Avian seed preference and weight-loss experiments - the
Madej, CW; Clay, K effect of fungal endophyte-infected tall fescue seeds OECOLOGIA 1991 88
Interactions among stream fishes - predator-induced habitat
Harvey, BC shifts and larval survival OECOLOGIA 1991 87
BEHAVIORAL
Anting as food preparation - formic-acid is worse on an empty ECOLOGY AND
Judson, OP; Bennett, ATD stomach SOCIOBIOLOGY 1992 31
Mariko, S; Kachi, N; Ishikawa, Germination ecology of coastal plants in relation to salt ECOLOGICAL
S; Furukawa, A environment RESEARCH 1992 7
Salomonson, A; Ohlson, M; The effect of potassium on growth and nutrient-uptake in 2
Ericson, L forest herbs with different chemical defense systems OIKOS 1992 65
Small-scale spatial-distribution of marine meiobenthos - the
Olafsson, E effects of decaying macrofauna OECOLOGIA 1992 90
ANNALES
Helle, T; Aspi, J; Lempa, K; Strategies to avoid biting flies by reindeer - field experiments ZOOLOGICI
Taskinen, E with silhouette traps FENNICI 1992 29
JOURNAL OF

EXPERIMENTAL
Potential and peril of field experimentation - the use of copper MARINE BIOLOGY

Johnson, LE to manipulate molluscan herbivores AND ECOLOGY 1992 160
MARINE
Consequences of a flattened morphology - effects of flow on  ECOLOGY
Johnson, AS; Sebens, KP feeding rates of the scleractinian coral Meandrina meandrites PROGRESS SERIES 1993 99

Buck, S; Nicholson, M; Dudas,
S; Wells, R; Force, A; Baker, Larval regulation of adult longevity in a genetically-selected

GT; Arking, R long-lived strain of Drosophila HEREDITY 1993 71
Factors affecting litter processing by Anisocentropus kirramus
(Trichoptera, Calamoceratidae) from an Australian tropical FRESHWATER

Nolen, JA; Pearson, RG rain-forest stream BIOLOGY 1993 29

Experimental assessment of the effects of nitrogen addition ~ JOURNAL OF
Mountford, JO; Lakhani, KH;  under hay-cutting and aftermath grazing on the vegetation of APPLIED
Kirkham, FW meadows on a somerset peat moor ECOLOGY 1993 30

Lumaret, JP; Galante, E;

Lumbreras, C; Mena, J; JOURNAL OF

Bertrand, M; Bernal, JL; APPLIED

Cooper, JF; Kadiri, N; Crowe, D Field effects of ivermectin residues on dung beetles ECOLOGY 1993 30
JOURNAL OF

Davis, BNK; Lakhani, KH; Experiments on the effects of fertilizer and rabbit grazing APPLIED

Brown, MC treatments upon the vegetation of a limestone quarry floor ECOLOGY 1993 30
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