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BPP Posterior Mean and 95% HPD Credible Set for Simulated Data (¢ = 0.10, 6 = 0.001, J-C)
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Figure S1: Posterior means and 95% HPD credibility intervals (CI) of parameters under models A and C of
Fig. 1 in 10 replicate datasets, each of 10, 100, or 1000 loci, simulated under the parameter combinations: ¢ =
0.1, 6 = 0.001, and the JC mutation model. The horizontal line represents the true parameter value. Note that
there are 13 parameters under model A (6y,0p, 6c, 6r, 05, 07, 6y,,0H,, T, Ts, Tr, Tn, @), and 9 under model C
(64,68, 0c,6r, 65,07, 18, Ts, @). Due to the symmetry of the experimental design, the results for some parameters
are identical so that only the non-redundant results are shown to save space: for example, 6, is shown but 05 is
not.



BPP Posterior Mean and 95% HPD Credible Set for Simulated Data (¢ = 0.10, 6 = 0.001, GTR+I")
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Figure S2: Simulation results for the combination ¢ = 0.1, 8 = 0.001, and the GTR+I" mutation model. See
legend to Fig. S1.
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Figure S3: Simulation results for the combination ¢ = 0.1, 6 = 0.01, and the JC mutation model. See legend to

Fig. S1.
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Figure S4: Simulation results for the combination ¢ = 0.1, 8 = 0.01, and the GTR+I" mutation model. See legend
to Fig. S1.



BPP Posterior Mean and 95% HPD Credible Set for Simulated Data (¢ = 0.50, 6 = 0.001, J-C)
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Figure S5: Simulation results for the combination ¢ = 0.5, 8 = 0.001, and the JC mutation model. See legend to

Fig. S1.




BPP Posterior Mean and 95% HPD Credible Set for Simulated Data (¢ = 0.50, 8 = 0.001, GTR+I")
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Figure S6: Simulation results for the combination ¢ = 0.5, 8 = 0.001, and the GTR+I" mutation model. See
legend to Fig. S1.




BPP Posterior Mean and 95% HPD Credible Set for Simulated Data (¢ = 0.50, 6 = 0.01, J-C)
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Figure S7: Simulation results for the combination ¢ = 0.5, 6 = 0.01, and the JC mutation model. See legend to
Fig. S1.



BPP Posterior Mean and 95% HPD Credible Set for Simulated Data (¢ = 0.50, 6 = 0.01, GTR+I")
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Figure S8: Simulation results for the combination ¢ = 0.5, 8 = 0.01, and the GTR+I" mutation model. See legend
to Fig. S1.
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Figure S9: Estimates of ¢ using SNaQ and HyDe plotted against those from BPP on simulated datasets. Model
values.

A for three species (Fig. 1A) was used to simulate 10 replicate datasets, using ¢
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Figure S10: Posterior means and 95% HPD ClIs of parameters under model D of Fig. 1 (blue) and model 2H
The numbers above the CI bars are
the coverage or the proportion of replicate datasets in which the CI bar includes the truth. The horizontal lines
represent the true parameter values.

of Fig. 2 (purple) in 10 replicate datasets, each of 10, 100, or 1000 loci.
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Table S1. Estimates of parameters under the MSci models A and C of Fig. 1 (posterior means and 95% HPD intervals) for the purple cone spruce datasets

Datasetl, model A, one rate

Datasetl, model A, Dir (2)

Dataset2, model A, one rate

Dataset2, model A, Dir (2)

) 0.34103 (0.13314, 0.58684) 0.32123 (0.12233, 0.57622) 0.43591 (0.15909, 0.69538) 0.40490 (0.13650, 0.66916)
R 0.00142 (0.00105, 0.00180) 0.00133 (0.00098, 0.00169) 0.00129 (0.00098, 0.00161) 0.00119 (0.00090, 0.00149)
™ 0.00011 (0.00001, 0.00024) 0.00009 (0.00001, 0.00022) 0.00005 (0.00001, 0.00011) 0.00005 (0.00001, 0.00010)
E 0.00025 (0.00005, 0.00049) 0.00026 (0.00005, 0.00050) 0.00022 (0.00002, 0.00044) 0.00024 (0.00003, 0.00045)
™ 0.00007 (0.00000, 0.00020) 0.00006 (0.00000, 0.00019) 0.00002 (0.00000, 0.00008) 0.00002 (0.00000, 0.00008)
B 0.00153 (0.00037, 0.00302) 0.00146 (0.00035, 0.00294) 0.00083 (0.00027, 0.00160) 0.00084 (0.00027, 0.00162)
& 0.01197 (0.00030, 0.03277) 0.01083 (0.00030, 0.03137) 0.00599 (0.00031, 0.01822) 0.00593 (0.00029, 0.01886)
. 0.00324 (0.00089, 0.00569) 0.00340 (0.00099, 0.00591) 0.00344 (0.00065, 0.00615) 0.00366 (0.00088, 0.00633)
Iy 0.00458 (0.00264, 0.00664) 0.00443 (0.00252, 0.00646) 0.00475 (0.00283, 0.00679) 0.00447 (0.00265, 0.00642)
& 0.01473 (0.00500, 0.03006) 0.01377 (0.00476, 0.02885) 0.02535 (0.00756, 0.04667) 0.02289 (0.00688, 0.04267)
& 0.02275 (0.00800, 0.04140) 0.02174 (0.00741, 0.03986) 0.02252 (0.00786, 0.04429) 0.02061 (0.00710, 0.03971)
Gon 0.00257 (0.00028, 0.00743) 0.00254 (0.00028, 0.00734) 0.00319 (0.00030, 0.00936) 0.00326 (0.00029, 0.00953)
Gen 0.00603 (0.00030, 0.01639) 0.00727 (0.00030, 0.01828) 0.00655 (0.00030, 0.01893) 0.00763 (0.00032, 0.02029)
Full data, model A, one rate Full data, model A, Dir (2) Full data, model C, one rate Full data, model C, Dir (2)

o 0.49210 (0.28676, 0.68465) 0.46917 (0.27794, 0.67775) 0.53450 (0.35757, 0.70527) 0.53371 (0.35866, 0.70634)
R 0.00114 (0.00090, 0.00139) 0.00109 (0.00087, 0.00132) 0.00120 (0.00099, 0.00142) 0.00112 (0.00092, 0.00133)
™ 0.00032 (0.00020, 0.00047) 0.00030 (0.00019, 0.00043) =14 =14

E 0.00025 (0.00004, 0.00040) 0.00028 (0.00004, 0.00041) =14 =14

™ 0.00018 (0.00000, 0.00033) 0.00022 (0.00000, 0.00034) 0.00036 (0.00027, 0.00044) 0.00035 (0.00027, 0.00044)
B 0.00586 (0.00397, 0.00785) 0.00593 (0.00404, 0.00797) 0.00669 (0.00474, 0.00874) 0.00667 (0.00480, 0.00867)
& 0.02255 (0.00039, 0.04056) 0.02595 (0.00038, 0.04121) 0.02113 (0.01593, 0.02677) 0.02152 (0.01627, 0.02717)
23 0.00961 (0.00353, 0.01406) 0.01055 (0.00419, 0.01459) 0.01164 (0.00884, 0.01445) 0.01183 (0.00905, 0.01475)
&k 0.00620 (0.00389, 0.00884) 0.00586 (0.00373, 0.00823) 0.00568 (0.00381, 0.00773) 0.00555 (0.00364, 0.00747)
& 0.01806 (0.00816, 0.02998) 0.01577 (0.00727, 0.02620) 0.01289 (0.00710, 0.01970) 0.01206 (0.00664, 0.01837)
& 0.03038 (0.01642, 0.04671) 0.02847 (0.01492, 0.04429) 0.02960 (0.01582, 0.04579) 0.02712 (0.01507, 0.04143)
Gon 0.01444 (0.00025, 0.05232) 0.00899 (0.00026, 0.04458) NA NA

Gen 0.00155 (0.00017, 0.00438) 0.00175 (0.00019, 0.00469) NA NA

Note.— “One rate” means that the same rate is assumed for all loci, while Dir(2) means that rates vary among loci according to a Dirichlet distribution with shape

parameter @ = 2.



Table S2. Posterior means (in bold) and 95% HPD intervals (below) of parameters under the MSci model for the Anopheles genomic data (see also table 1)

& b R a (2 [20) & (2 (2 22 2 23 6 th & T m=h I3 W =0 ¢h ot

2L.1+2 coding 4.63 2.45 028 0.17 062 066 071 275 466 045 057 089 116 211 397 0.79 0.44 0.75 0.69 0.44 0.32 0.15 028 0.94
3.39 1.96 027 0.16 059 0.61 066 200 036 029 049 0.77 .01 032 077 0.76 0.40 0.70  0.67 0.40 0.31 0.13 024 092
6.02 2.99 030 0.19 066 070 076 3.54 2150 0.62 0.69 1.00 1.30 556 1024 0.82 0.47 080 0.71 047 0.33 0.16 032 096

2L1+2
noncoding 8.64 491 074 031 096 483 135 046 187 117 154 124 161 068 340 149 0.26 139 128 0.88 0.58 0.27  0.00 0.98
7.13 4.29 0.70 030 0.93 3.60 1.30 043 057 052 145 1.17 .52 0.64 0.8 1.47 0.24 129 125 0.86 0.57 025 000 097
1028 556 0.79 032 1.00 6.21 1.39 049 317 1.63 164 131 1L.71 072 820 151 0.29 149 130 0.89 0.59 0.28 0.00 0.99
2LLa coding 11.41 236 073  0.24 081 7.67 085 0.24 1.53 1.98 028 0.53 197 047 212 0.76 0.18 0.60 0.60 0.58 0.24 0.19 0.01 0.73
6.95 1.94 061 023 074 331 0.80 021 .36 036 0.17 049 089 042 146  0.74 0.16 0.58 0.58 0.57 0.23 0.16 0.00 0.70
1698 279 087 026 089 13.94 0.89 027 .72 473 037 059 3.09 052 287 0.77 0.20 0.61 0.61 0.59 0.25 0.22 001 0.77
2L.a noncoding 19.62 3.37 1.10 041 122 891 1.14 046 222 3.03 211 0.73 149 065 291 1.69 0.38 1.14 114 114 0.42 0.39 0.00 0.64
1553 3.11 1.03 039 116 6.17 .10 043 212 039 037 070 030 0.6] 256 1.67 0.35 .13 113 113 0.41 037 0.00 0.63
24.02 3.65 1.18 041 1.28 12.2 .18 050 232 770 522 077 273 070 327 .71 0.41 .16 116 1.15 0.43 0.41 0.00 0.65
2R coding 6.75 1.87 025 016 074 066 0.61 330 2.07 028 058 085 095 180 471 0.70 0.35 0.67 0.64 0.35 0.28 0.17 034 0.97
4.98 1.63 024 0.15 0.66 0.61 0.57 255 0.53 0.18  0.51 006 016 036 074  0.68 0.31 0.66 0.63 0.31 0.23 0.14 030 0.96
8.78 2.13 027 0.17 0.81 0.71 0.64  4.05 514 038 0.64 1.79 1.41 428 1287 0.74 0.38 0.69 0.65 0.38 0.33 022 039 098
2R noncoding 9.85 3.32 059 033 1.25 1.37  0.66 7.51 1.24 1.61 092 1.57  1.83 207 1275 1.84 0.90 1.36 132 0.90 0.53 030 022 097
8.69 313 055 032 1.21 125 0.07 28 088 020 080 144 171 035 1.56  1.52 0.75 1.26 126 0.75 0.52 0.29 0.12 096
11.06 353 0.63 034 1.29 1.48 1.36 144 149 515 115 1.75 1.95 517 3838 211 1.00 1.63 138 1.00 0.55 030 034 099
3L1+2 coding 3.02 1.71 030 019 056 050 0.78 138 1.01 1.38 0.41 0.91 088 248 640 0.72 0.43 0.69 0.67 0.43 0.22 0.06 032 094
1.34 1.02 027 017 0.51 046 072 097 035 028 034 080 075 034 117 0.69 0.39 0.66 0.65 0.39 0.20 0.05 027 092
5.35 2.53 032 020 0.61 054 084 1.83 206 357 048 1.02 1.00 553 1592 0.75 0.45 072 0.70 045 0.23 0.07 037 096

3L1+2
noncoding 7.63 2.70 058 036 095 089 151 5.64 158 0.61 069 160 1.67 2.10 8.11 1.37 0.84 132 128 0.84 0.39 0.13 033 0.96
4.90 221 056 034 09 086 145 432 0.53 033 0.63 1.51 1.54 033 1.90 1.35 0.82 128 125 0.82 0.38 0.11 030 095
10.99 3.23 0.60 037 1.00 0.93 1.57  7.07 318 0.89 0.75 1.69 1.80 530 1793 140 0.86 1.37 130 0.87 0.40 0.14 036 097
3La coding 14.96 6.68 040 020 1.07 116 0.84 0.78 1.66 1.73 053 1.64 .71 199 592  0.68 0.38 0.67 0.67 0.38 0.21 0.13 0.65 0.93
4.95 3.43 038 0.19 0.95 1.06  0.79 0.67 032 032 046 1.39 098 0.37 1.26  0.66 0.36 0.64 0.63 0.36 0.20 0.10 062 091
3155 11.03 041 022 1.20 126 088 0.89 4.06 423 059 1.91 249 492 1415 0.70 0.39 0.70  0.70 0.39 0.23 0.16 0.68 095
3La noncoding 1893 1695 0.94 038 156 191 048 154 264 1.88 086 207 387 213 373 205 0.93 146 145 0.93 0.46 0.24 0.54 0.98
39.12 11.80 081 035 147 1.67 001 098 0.44 029 0.69 1.71 3.08 037 073 1.61 0.65 1.37 137 0.65 0.43 022 046 097
6345 2284 1.03 042 1.66 207 1.44 249 523 527 112 274 459 525 9.00 227 1.10 161 160 1.10 0.48 027 070 098
3R coding 8.32 4.14 031 020 0.84 0381 076 197 292 037 085 478 0.69 198 640 0.74 0.32 0.71  0.67 0.32 0.25 0.17 043 095
5.54 3.22 028 0.17 0.75 0.71 072 148 0.83 0.25 0.68 1.11 0.17 034 .17 0.72 0.26 0.68 0.66 0.26 0.21 0.13 037 093
11.66 513 033 022 093 091 080 244 6.60 048 1.01 1291 1.31 490 1689 0.77 0.39 0.73  0.68 0.39 0.29 021 049 096
3R noncoding 15.27 6.68 087 036 148 408 092 0.56 1.99 039 175 159 220 055 6.12 1.61 0.51 1.31 130 0.82 0.56 0.25 0.03 098
12.35 5.96 079 035 143 220  0.06 046 1.09 0.10 1.63 1.51 209 021 0.76 1.38 0.38 1.27 125 081 0.55 0.24 001 097
18.49 7.43 093 038 1.52 5.56 1.41  0.71 3.01 0.70  1.90 1.68 231 0.75 1646 2.02 0.73 1.38 137 0.83 0.57 0.26 0.06 0.98

Note— Estimates of &s and s are multiplied by 100.



