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Figure S1. Evaluation criteria for binary classification problems and their relationship to ROC curves.
A. evaluation criteria for binary classification problems. Here, an effect from a species on another is
represented by a non-zero value of the off-diagonal elements of the actual/inferred interaction matrix.
True positive (TP) represents a result of inference that correctly indicates the presence of an effect
from one species to another, true negative (TN) represents a result of inference that correctly indicates
the absence of an effect from one species to another, false positive (FP) represents a result of inference
which incorrectly indicates that an effect is present from one species to another, and false negative
(EN) is a result of inference which incorrectly indicates that an effect from one species to another is
absent. B. Explanation of ROC curve. Here, a circle corresponds to an off-diagonal element of an
interaction matrix. Suppose we set a threshold value for a classifier and determine that effects from
one species to another corresponding to elements above the threshold value are present, and elements
below the threshold value are absent. By matching this with the corresponding elements of the actual
interaction matrix, we can calculate sensitivity and specificity and plot a single point on the 2D plane.
The ROC curve is obtained by repeating the calculation with changing threshold values, and the ROC-
AUC is the area underneath the curve.
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Figure S2. Representative result of network inference with the five methods for model M (t = 40 and
o = 1). Blue and red arrows indicate the positive and negative interaction between species in the
actual (effective) interaction matrix, respectively, and green and orange arrows indicate the positive
and negative interaction between species in the estimated interaction matrix. Thick arrows indicate
correctly detected interactions. The values above the graph show the precision and accuracy in this
order.
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Figure S3. Representative result of network inference with the five methods for model D (r = 40 and
o = 1). See legend of figureSl1 for details.
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Figure S4. Representative result of network inference with the five methods for model M’ (t = 40
and o = 1). See legend of figureS1 for details.
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Figure S5. Representative result of network inference with the five methods for model D’ (t = 40 and
o = 1). See legend of figureS] for details.
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Figure S6. Relationship between the basic properties of a community and the performance of network
inference for different pairs of model and method. Correlations between the basic properties and the
performance measured by each evaluation criterion for 288 communities in the reference condition
(t =40 and o = 1) are shown. Black dots indicate significant (p < 0.05) correlation. p is the mean
abundance %; averaged over the top five abundant species, cv, D, ¢ is the coefficient of variation,
the Simpson’s diversity index, and connectance, respectively, and calculated for the top five abundant

species.

ROC-AUC (statistics)
Ta

MiPearsan
MiSpearman
MILSA
WMICCM
WILIMITS
DiPearson| -
DiSpearman
DILSA
DHCC
DILIMITS
MPearson
WfSpearman
MILSA
MCCIM
MILIMITS
DYPearson
DYSpearman
DILSA
DYCCM
DYLIMITS

0.03
0.06
0.04
0.02

-0.02

{b) ROC-AUC (p-value)
Ta

MiPearsonf |

MiSpearman

M/CCIW
MILIMITS
DiPearson
DiSpearman

DiCCM
DILIMITS | -
MPearson
M‘/Spegrman

MWICCH
MYLIMITS
DYPearson
D‘/Spegrman

DYCCM
DYLIMITS

0.06

004

002

-0.02

{C) Precision(c=0.5) (statistics)
Ta

MiPearsan
MiSpearman
MILSA
MWICCM
MILIMITS
DiPearsont-
D/Spearman
DILSA
DICCM
DILIMITS
M'{Pearson
wWISpearman
MILSA
MWYCCIW
MILIMITS
D/Pearson
DYSpearman
DULSA
DYCCM
DYLIMITS

0.06

0.04

0.02

-0.02

{d) Precision(c=0.5) (p-value)
ra

MiPearson
MiSpearman

MICCIW
MILIMITS
DiPearson
DvSpearman

DiCCM
DILIMITS | -
MPearsont -
M'J‘Spegrman °

MWYCCH
MYLIMITS
D'Pearson
D'J‘Spegrman

DYCCM
DYLIMITS

Figure S7. Relationship between the parameters for generating data sets (sampling interval 7 and
magnitude of noise ¢ ) and the performance of network inference for different pairs of model and
method. Inboth T and g, correlations were calculated for four different conditions (7 € {10,20,40,80}
with a fixed noise magnitude ¢ = 1, and ¢ € {0.5,1,2,4} with a fixed sampling interval 7 = 1) where
each of conditions contains 288 data points. Black dots indicate significant (p < 0.05) correlation.
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Figure S8. Performance of network inference methods for different models (left) and the comparison
of the different pairs of model and method (right) for 7 = 10 and ¢ = 1. See legend of figurel for
details.
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Figure S9. Performance of network inference methods for different models (left) and the comparison
of the different pairs of model and method (right) for 7 = 20 and ¢ = 1. See legend of figurel for
details.
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Figure S10. Performance of network inference methods for different models (left) and the comparison
of the different pairs of model and method (right) for 7 = 80 and ¢ = 1. See legend of figurel for
details.
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Figure S11. Performance of network inference methods for different models (left) and the comparison
of the different pairs of model and method (right) for 7 = 40 and o = 0.5. See legend of figurel for
details.

10



(a ROC-AUC (statistics)

08t - -

06

04t .

02

0.0 TEETSTITSTTISTIE
{(b) ROC-AUC (p-value)

naf

06 - *

04 #

021

00 '1'2'3""5”1'2'5""5“'25.'4'5"“2'5."“'5'
{c) Precision{c=0.5) (stalistics)

ph

02

0.0 g e T T T T R T T T T TR Y T T AT

1234512345 12345123458

o M o
{d) Precision{c=0.5) (p—value)
08 : .
g
o4t | |
02F
OO g aslT2e% s 123551235

Bl ' D'

Figure S12. Performance of network inference methods for different models (left) and the comparison
of the different pairs of model and method (right) for 7 = 40 and ¢ = 2. See legend of figurel for

details.
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Figure S13. Performance of network inference methods for different models (left) and the comparison
of the different pairs of model and method (right) for 7 = 40 and ¢ = 4. See legend of figurel for
details.
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