Supplementary Materials for Cockroach social network position does not influence exploration tendency

Comparing networks built from 6 or 10 observations.

In order to compare network measures from social networks built from either six or ten observations, we used only data from block 2. In this block, ten observations of social networks were made, but only the first six were used in the analysis we present in the main text, to allow better comparison with block 1. Here we built social networks for each group in bock 2 with all ten observations and quantified strength, clustering coefficient, and closeness, to compare with the same measures calculated based on networks using only the first size observations. 
Strength was very strongly positively correlated between the two networks (Pearson correlation, r = 0.911, t = 21.856, df = 98, p < 0.001; Fig. S1a). Clustering coefficient was moderately positively correlated between the two networks (Pearson correlation, r = 0.569, t = 6.848, df = 98, p < 0.001; Fig. S1b). Closeness was strongly positively correlated between the two networks (Pearson correlation, r = 0.761, t = 11.623, df = 98, p < 0.001; Fig. S1c). 
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Figure S1. Plots of network measures calculated on six observations (x axes) and ten observations (y axes): a) Strength, b) Clustering coefficient, c) Closeness.




Results of analysis with those that did not cross the mid-way point in exploration-group given the maximum time of 1440 seconds

To test for how sensitive our analysis was to the decision to not give an exploration-group score to those individuals who did not cross the mid-way point of the box, we repeated the analysis with those individuals instead receiving the maximum latency of 1440 seconds (the model is otherwise identical). The results are very similar to the analysis presented in the main text, the only differences are that a positive relationship between mass and exploration-group, suggesting a negative effect of mass on tendency to explore, was now apparent in males (posterior distribution mode = 1.242, posterior distribution mean = 1.254, 95% credible intervals = 0.012 to 2.5161, pMCMC = 0.050). Full results are given in Table S2.

Supplementary tables
Table S1. Residual variances (“trait name Residual Variance” and covariances (trait name 1 – trait name 2”) for the analysis reported in the main text. We give posterior distribution mode, mean, and its lower and upper 95% credible intervals (CrI).

	Variable
	Posterior mode
	Posterior mean
	Lower 95% CrI
	Upper 95% CrI

	Exploration-alone Residual Variance
	0.8944
	0.9102
	0.6683
	1.1750

	Exploration-group Residual Variance
	1.6750
	1.7892
	1.4332
	2.2041

	Strength Residual Variance
	0.3935
	0.4024
	0.3239
	0.4864

	Closeness Residual Variance
	0.0003
	0.0003
	0.0002
	0.0004

	Clustering Coefficient Residual Variance
	0.0011
	0.0011
	0.0009
	0.0013

	Exploration-alone - Exploration-group
	-0.1264
	-0.1067
	-0.3253
	0.1031

	Exploration-alone - Strength
	0.0462
	0.0338
	-0.0663
	0.1303

	Exploration-alone - Closeness
	0.0013
	0.0011
	-0.0016
	0.0037

	Exploration-alone - Clustering
Coefficient
	-0.0006
	-0.0004
	-0.0060
	0.0048

	Exploration-group - Strength
	-0.0365
	-0.0638
	-0.1995
	0.0597

	Exploration-group - Closeness
	-0.0020
	-0.0019
	-0.0053
	0.0017

	Exploration-group - Clustering
Coefficient
	-0.0040
	-0.0043
	-0.0111
	0.0024

	Strength - Closeness
	0.0100
	0.0104
	0.0082
	0.0125

	Strength - Clustering
Coefficient
	0.0000
	0.0001
	-0.0028
	0.0032

	Closeness - Clustering
Coefficient
	0.0000
	0.0000
	-0.0001
	0.0001





Table S2. Full model results for the analysis where non exploring individuals in the exploration-group assay were given the maximum score of 1440 seconds. For each of the five traits (exploration-alone, exploration-group, strength, closeness, and clustering coefficient) we give the fixed effects (intercept, the effect of mass, the effect of sex [females are the default, so this effect represents how males deviate from females], the mass:sex interaction [again, as females are the default this effect indicates how the effect of mass on male traits differs from that for females, which is indicated by the main effect of mass],  the effect of block [block 1 is the default, and so this effect indicates how block 2 differs]), the random effect of group, and the residual variances and covariances (indicated where two trait names are given in the “Variable” column). As group is a random effect, and for the residual (co)variances) we only report the posterior mode,  mean, and lower and upper 95% credible intervals (CrI), while as the remaining terms are fixed effects we also report the pMCMC value, which represents two times the probability the effect is either greater or smaller than zero (whichever is smaller), and can be interpreted in a similar way to traditional (frequentist) p-values. Terms where the 95% CrIs do not overlap with zero are highlighted in bold.

	Variable
	Posterior mode
	Posterior mean
	Lower 95% CrI
	Upper 95% CrI
	pMCMC
	Effect

	Intercept – Exploration-alone 
	1.0941
	1.0843
	0.6437
	1.5015
	0.0002
	fixed

	Intercept – Exploration-group
	5.0127
	4.8968
	4.1037
	5.6795
	0.0002
	fixed

	Intercept - Strength
	2.3158
	2.3445
	1.8551
	2.8650
	0.0002
	fixed

	Intercept - Closeness
	0.0945
	0.0942
	0.0828
	0.1062
	0.0002
	fixed

	Intercept - Clustering Coefficient
	0.9441
	0.9330
	0.8857
	0.9793
	0.0002
	fixed

	Mass – Exploration-alone
	0.0909
	0.0970
	-0.3147
	0.4754
	0.6260
	fixed

	Mass – Exploration-group
	0.2731
	0.2318
	-0.2699
	0.7189
	0.3572
	fixed

	Mass - Strength
	0.0792
	0.0706
	-0.1566
	0.3012
	0.5404
	fixed

	Mass - Closeness
	0.0032
	0.0024
	-0.0038
	0.0087
	0.4572
	fixed

	Mass - Clustering
Coefficient
	0.0020
	-0.0007
	-0.0120
	0.0114
	0.9092
	fixed

	Sex – Exploration-alone
	-0.0985
	-0.1218
	-1.1044
	0.7447
	0.7948
	fixed

	Sex – Exploration-group
	0.5365
	0.5980
	-0.7172
	1.9739
	0.4120
	fixed

	Sex - Strength
	-0.7144
	-0.6101
	-1.3868
	0.1181
	0.1112
	fixed

	Sex - Closeness
	-0.0055
	-0.0012
	-0.0197
	0.0172
	0.8996
	fixed

	Sex - Clustering
Coefficient
	-0.0480
	-0.0450
	-0.1037
	0.0165
	0.1336
	fixed

	Block – Exploration-alone
	1.0470
	1.0042
	0.6628
	1.3092
	0.0002
	fixed

	Block – Exploration-group
	0.2815
	0.3676
	-0.3954
	1.1948
	0.3532
	fixed

	Block - Strength
	0.6604
	0.6486
	0.0771
	1.2103
	0.0244
	fixed

	Block - Closeness
	-0.0007
	0.0004
	-0.0116
	0.0133
	0.9528
	fixed

	Block - Clustering
Coefficient
	0.0194
	0.0219
	-0.0327
	0.0770
	0.3944
	fixed

	Mass:Sex – Exploration-alone
	-0.3287
	-0.2090
	-1.1657
	0.7156
	0.6652
	fixed

	Mass:Sex – Exploration-group
	1.2415
	1.2535
	0.0115
	2.5162
	0.0504
	fixed

	Mass:Sex - Strength
	-0.1258
	-0.1030
	-0.6724
	0.4725
	0.7256
	fixed

	Mass:Sex - Closeness
	-0.0041
	-0.0050
	-0.0204
	0.0109
	0.5404
	fixed

	Mass:Sex - Clustering
Coefficient
	-0.0135
	-0.0093
	-0.0399
	0.0209
	0.5524
	fixed

	Group – Exploration-alone
	0.0013
	0.0123
	0.0002
	0.0477
	NA
	random

	Group – Exploration-group
	0.5107
	0.6571
	0.1493
	1.2813
	NA
	random

	Group - Strength
	0.2863
	0.3884
	0.1498
	0.6807
	NA
	random

	Group - Closeness
	0.0001
	0.0002
	0.0001
	0.0003
	NA
	random

	Group - Clustering
Coefficient
	0.0034
	0.0038
	0.0016
	0.0066
	NA
	random

	Exploration-alone Residual
	0.8908
	0.9116
	0.6639
	1.1657
	NA
	residual

	Exploration-alone – Exploration-group
	-0.1731
	-0.1555
	-0.3728
	0.0550
	NA
	residual

	Exploration-alone - Strength
	0.0393
	0.0342
	-0.0665
	0.1314
	NA
	residual

	Exploration-alone - Closeness
	0.0009
	0.0011
	-0.0016
	0.0038
	NA
	residual

	Exploration-alone – Clustering coefficient
	-0.0009
	-0.0004
	-0.0056
	0.0051
	NA
	residual

	Exploration-group Residual
	1.8818
	1.9319
	1.5604
	2.3383
	NA
	residual

	Exploration-group - Strength
	-0.0824
	-0.0815
	-0.2126
	0.0444
	NA
	residual

	Exploration-group - Closeness
	-0.0023
	-0.0025
	-0.0059
	0.0011
	NA
	residual

	Exploration-group - Clustering
	-0.0025
	-0.0037
	-0.0105
	0.0031
	NA
	residual

	Strength Residual
	0.3855
	0.4021
	0.3224
	0.4846
	NA
	residual

	Strength - Closeness
	0.0103
	0.0104
	0.0083
	0.0127
	NA
	residual

	Strength – Clustering coefficient
	0.0002
	0.0001
	-0.0029
	0.0031
	NA
	residual

	Closeness Residual
	0.0003
	0.0003
	0.0002
	0.0004
	NA
	residual

	Closeness – Clustering coefficient
	0.0000
	0.0000
	-0.0001
	0.0001
	NA
	residual

	Clustering coefficient Residual
	0.0011
	0.0011
	0.0009
	0.0013
	NA
	residual


 



Table S3. Full model results for the analysis of block 1 only. For each of the five traits (exploration-alone, exploration-group, strength, closeness, and clustering coefficient) we give the fixed effects (intercept, the effect of mass, the effect of sex [females are the default, so this effect represents how males deviate from females], the mass:sex interaction [again, as females are the default this effect indicates how the effect of mass on male traits differs from that for females, which is indicated by the main effect of mass],  the random effect of group, and the residual variances and covariances (indicated where two trait names are given in the “Variable” column). As group is a random effect, and for the residual (co)variances) we only report the posterior mode,  mean, and lower and upper 95% credible intervals (CrI), while as the remaining terms are fixed effects we also report the pMCMC value, which represents two times the probability the effect is either greater or smaller than zero (whichever is smaller), and can be interpreted in a similar way to traditional (frequentist) p-values. Terms where the 95% CrIs do not overlap with zero are highlighted in bold.


	Variable
	Posterior mode
	Posterior mean
	Lower 95% CrI
	Upper 95% CrI
	pMCMC
	Effect

	Intercept – Exploration-alone 
	1.0136
	1.0367
	0.4238
	1.6317
	0.0028
	fixed

	Intercept – Exploration-group
	4.6062
	4.5411
	3.6616
	5.4017
	0.0002
	fixed

	Intercept - Strength
	2.0575
	2.0881
	1.6178
	2.5858
	0.0002
	fixed

	Intercept - Closeness
	0.0889
	0.0899
	0.0723
	0.1064
	0.0002
	fixed

	Intercept - Clustering Coefficient
	0.9226
	0.9193
	0.8562
	0.9759
	0.0002
	fixed

	Mass – Exploration-alone
	0.2384
	0.1711
	-0.4134
	0.7160
	0.5432
	fixed

	Mass – Exploration-group
	-0.0105
	-0.0136
	-0.6576
	0.5954
	0.9824
	fixed

	Mass - Strength
	0.2156
	0.1688
	-0.0998
	0.4236
	0.2128
	fixed

	Mass - Closeness
	0.0055
	0.0051
	-0.0021
	0.0128
	0.1840
	fixed

	Mass - Clustering
Coefficient
	0.0020
	0.0008
	-0.0146
	0.0158
	0.8980
	fixed

	Sex – Exploration-alone
	-0.0206
	-0.0541
	-1.3658
	1.1933
	0.9380
	fixed

	Sex – Exploration-group
	0.6591
	0.5268
	-1.3055
	2.3203
	0.5672
	fixed

	Sex - Strength
	-0.3411
	-0.2580
	-1.0845
	0.6152
	0.5348
	fixed

	Sex - Closeness
	0.0053
	0.0046
	-0.0227
	0.0324
	0.7312
	fixed

	Sex - Clustering
Coefficient
	0.0098
	0.0108
	-0.0812
	0.0991
	0.8040
	fixed

	Mass:Sex – Exploration-alone
	-0.0849
	-0.1137
	-1.5067
	1.2746
	0.8724
	fixed

	Mass:Sex – Exploration-group
	0.9476
	0.8459
	-0.8315
	2.6642
	0.3396
	fixed

	Mass:Sex - Strength
	-0.2835
	-0.2827
	-0.9637
	0.4042
	0.4212
	fixed

	Mass:Sex - Closeness
	-0.0066
	-0.0081
	-0.0278
	0.0120
	0.4164
	fixed

	Mass:Sex - Clustering
Coefficient
	0.0203
	0.0212
	-0.0217
	0.0595
	0.3216
	fixed

	Group – Exploration-alone
	0.0036
	0.0269
	0.0002
	0.1102
	     
	random

	Group – Exploration-group
	0.2461
	0.4834
	0.0004
	1.2761
	     
	random

	Group - Strength
	0.1464
	0.2252
	0.0369
	0.5057
	     
	random

	Group - Closeness
	0.0002
	0.0003
	0.0001
	0.0007
	     
	random

	Group - Clustering
Coefficient
	0.0032
	0.0052
	0.0015
	0.0112
	     
	random

	Exploration-alone Residual
	1.0869
	1.2228
	0.8187
	1.7163
	     
	residual

	Exploration-alone – Exploration-group
	0.0324
	-0.0393
	-0.4068
	0.3158
	     
	residual

	Exploration-alone - Strength
	0.0007
	-0.0021
	-0.1573
	0.1591
	     
	residual

	Exploration-alone - Closeness
	0.0000
	0.0008
	-0.0034
	0.0054
	     
	residual

	Exploration-alone – Clustering coefficient
	-0.0013
	-0.0019
	-0.0117
	0.0080
	     
	residual

	Exploration-group Residual
	1.8438
	1.9821
	1.4179
	2.6251
	     
	residual

	Exploration-group - Strength
	-0.0258
	-0.0003
	-0.2014
	0.1811
	     
	residual

	Exploration-group - Closeness
	-0.0005
	-0.0007
	-0.0058
	0.0048
	     
	residual

	Exploration-group - Clustering
	-0.0032
	-0.0043
	-0.0149
	0.0071
	     
	residual

	Strength Residual
	0.3825
	0.3890
	0.2834
	0.4980
	     
	residual

	Strength - Closeness
	0.0097
	0.0100
	0.0073
	0.0131
	     
	residual

	Strength – Clustering coefficient
	-0.0027
	-0.0030
	-0.0078
	0.0013
	     
	residual

	Closeness Residual
	0.0003
	0.0003
	0.0002
	0.0004
	     
	residual

	Closeness – Clustering coefficient
	-0.0001
	-0.0001
	-0.0002
	0.0000
	     
	residual

	Clustering coefficient Residual
	0.0013
	0.0014
	0.0010
	0.0018
	     
	residual





Table S4. Full model results for the analysis of block 2 only. For each of the five traits (exploration-alone, exploration-group, strength, closeness, and clustering coefficient) we give the fixed effects (intercept, the effect of mass, the effect of sex [females are the default, so this effect represents how males deviate from females], the mass:sex interaction [again, as females are the default this effect indicates how the effect of mass on male traits differs from that for females, which is indicated by the main effect of mass],  the random effect of group, and the residual variances and covariances (indicated where two trait names are given in the “Variable” column). As group is a random effect, and for the residual (co)variances) we only report the posterior mode,  mean, and lower and upper 95% credible intervals (CrI), while as the remaining terms are fixed effects we also report the pMCMC value, which represents two times the probability the effect is either greater or smaller than zero (whichever is smaller), and can be interpreted in a similar way to traditional (frequentist) p-values. Terms where the 95% CrIs do not overlap with zero are highlighted in bold.


	Variable
	Posterior mode
	Posterior mean
	Lower 95% CrI
	Upper 95% CrI
	pMCMC
	Variable

	Intercept – Exploration-alone 
	2.1519
	2.1031
	1.4804
	2.7224
	0.0002
	fixed

	Intercept – Exploration-group
	5.7227
	5.7068
	4.3725
	7.0484
	0.0002
	fixed

	Intercept - Strength
	3.4607
	3.4587
	2.5643
	4.2913
	0.0002
	fixed

	Intercept - Closeness
	0.1054
	0.1041
	0.0830
	0.1262
	0.0002
	fixed

	Intercept - Clustering Coefficient
	0.9749
	0.9752
	0.9165
	1.0325
	0.0002
	fixed

	Mass – Exploration-alone
	0.0121
	0.0517
	-0.5268
	0.6379
	0.8528
	fixed

	Mass – Exploration-group
	0.0739
	0.0727
	-1.0260
	1.1299
	0.8856
	fixed

	Mass - Strength
	-0.2797
	-0.2068
	-0.6479
	0.2536
	0.3624
	fixed

	Mass - Closeness
	-0.0055
	-0.0050
	-0.0176
	0.0076
	0.4288
	fixed

	Mass - Clustering
Coefficient
	-0.0063
	-0.0055
	-0.0250
	0.0125
	0.5580
	fixed

	Sex – Exploration-alone
	-0.5795
	-0.4277
	-1.7315
	0.8932
	0.5192
	fixed

	Sex – Exploration-group
	0.0489
	-0.0443
	-2.4823
	2.2766
	0.9536
	fixed

	Sex - Strength
	-1.1447
	-1.1504
	-2.6175
	0.1983
	0.1068
	fixed

	Sex - Closeness
	-0.0069
	-0.0120
	-0.0482
	0.0266
	0.5132
	fixed

	Sex - Clustering
Coefficient
	-0.1348
	-0.1339
	-0.2193
	-0.0482
	0.0036
	fixed

	Mass:Sex – Exploration-alone
	-0.5314
	-0.5760
	-2.0249
	0.6907
	0.3912
	fixed

	Mass:Sex – Exploration-group
	1.1907
	1.4152
	-0.6504
	3.5558
	0.1924
	fixed

	Mass:Sex - Strength
	0.2454
	0.3179
	-0.7036
	1.3768
	0.5368
	fixed

	Mass:Sex - Closeness
	0.0053
	0.0035
	-0.0248
	0.0317
	0.8100
	fixed

	Mass:Sex - Clustering
Coefficient
	-0.0640
	-0.0603
	-0.1021
	-0.0183
	0.0028
	fixed

	Group – Exploration-alone
	0.0015
	0.0200
	0.0002
	0.0822
	     
	random

	Group – Exploration-group
	0.4203
	0.7872
	0.0005
	1.9503
	     
	random

	Group - Strength
	0.4316
	0.6927
	0.1300
	1.5539
	     
	random

	Group - Closeness
	0.0003
	0.0004
	0.0001
	0.0008
	     
	random

	Group - Clustering
Coefficient
	0.0020
	0.0036
	0.0009
	0.0081
	     
	random

	Exploration-alone Residual
	0.5996
	0.6662
	0.3852
	0.9669
	     
	residual

	Exploration-alone – Exploration-group
	-0.2035
	-0.1749
	-0.4369
	0.1094
	     
	residual

	Exploration-alone - Strength
	0.0720
	0.0743
	-0.0622
	0.2117
	     
	residual

	Exploration-alone - Closeness
	0.0011
	0.0016
	-0.0019
	0.0055
	     
	residual

	Exploration-alone – Clustering coefficient
	0.0004
	0.0003
	-0.0053
	0.0060
	     
	residual

	Exploration-group Residual
	1.5776
	1.7882
	1.2487
	2.4242
	     
	residual

	Exploration-group - Strength
	-0.1495
	-0.1544
	-0.3697
	0.0564
	     
	residual

	Exploration-group - Closeness
	-0.0025
	-0.0037
	-0.0094
	0.0022
	     
	residual

	Exploration-group - Clustering
	-0.0040
	-0.0037
	-0.0124
	0.0043
	     
	residual

	Strength Residual
	0.4143
	0.4504
	0.3120
	0.5940
	     
	residual

	Strength - Closeness
	0.0108
	0.0116
	0.0079
	0.0155
	     
	residual

	Strength – Clustering coefficient
	0.0047
	0.0043
	0.0002
	0.0083
	     
	residual

	Closeness Residual
	0.0003
	0.0003
	0.0002
	0.0004
	     
	residual

	Closeness – Clustering coefficient
	0.0001
	0.0001
	0.0000
	0.0002
	     
	residual

	Clustering coefficient Residual
	0.0006
	0.0007
	0.0005
	0.0010
	     
	residual
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