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Figure 2. African admixture parameter optimization. Root mean squared log error between
observed t. values and those simulated over a grid of proposed values for timing and magnitude

of African gene flow into the ancestors of the UK10k population.
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Figure 3. Geographic distribution of UK10k variants. Panels a. and b. reflect variants that are
singletons in the UK10k data. Panels c. and d. reflect variants found 25 times in the UK10k data.
Panels a. and c. describe the proportion of UK10k variants found in each population sample in
1000 Genomes Project data. Panels b. and d. describe the average frequency in the 1000
Genomes Project data of UK10k variants. 95% confidence intervals are all less than 0.4% of the

bar heights for panels a. and b. and less than 4% of the bar heights for panels c. and d.
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Figure 4. Cumulative proportion
of doubleton alleles more than
2,500 generations old carried by
individuals ordered from most to
fewest old doubleton variants.
Observed distribution is marked
in dotted black. Colored lines are
simulations of 1.2% admixture at
different historic time points and
assuming (a) random mating or
(b) assortative mating with a
threshold of 22% and intensity of
63%. Panel (c) shows the
minimum (across ages) root
mean square error between the
observed cumulative proportion
of old doubletons and that
predicted under a range of
models of non-random mating.
Dark bars at the top and left
indicate poor fit of random
mating models. Light bar across
the middle indicates similar
support for models with a wide

range of ancestry thresholds.
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Extended Data

Tables.

k* demography” phasing* error” bias® correlation’
1 constant Known 0.16 0.09 0.87
5 constant Known 0.11 0.04 0.84
10 constant Known 0.10 0.02 0.82
25 constant Known 0.11 -0.02 0.69
1 constant inferred 0.39 -0.16 041
5 constant inferred 0.11 0.03 0.82
10 constant inferred 0.10 0.01 0.81
25 constant inferred 0.11 -0.03 0.68
1 growth Known 0.17 0.11 0.55
5 growth Known 0.10 0.06 0.76
10 growth Known 0.09 0.04 0.85
25 growth Known 0.09 0.01 0.81
1 growth inferred 0.22 -0.05 0.26
5 growth inferred 0.10 0.03 0.70
10 growth inferred 0.09 0.02 0.82
25 growth inferred 0.09 -0.01 0.80

Extended Data Table 1. Performance characteristics of t. estimator. Properties of estimated t.
values compared to true simulated t. values. a) attributes of variants found k times in the
sample. b) simulations of either constant-sized populations or one with recent exponential
growth. c) haplotype phasing taken directly from the simulation (known) or statistically inferred
from simulated diploid genotypes. d) root mean squared log error of estimator. e) average

signed log error. f) Pearson’s r statistic.
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Extended Data Figure 1. Age distribution of African variants. Distributions of t; values for UK10k

singleton variants (a) and variants found 25 times (b) grouped by presence or absence in any

West African population of the 1000 Genomes Project.
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Extended Data Figure 2. Expected distributions of t. values by age and population. Simulation
results for the expected distribution of t. values colored by the population in which the
coalescent event took place. Demographic models are (a) Gazave et al. and (b) African

admixture (21gen).
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Effects of demographic assumption on estimator performance
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Extended Data Figure 3. Estimator robustness to demographic model assumptions. Distribution
of estimated t. values for simulated singleton variants estimated assuming a constant-sized

population of 5,000 (black) and 500,000 (red) as a function of the value estimated assuming the
correct generative model of exponential population growth from 5,000 to 500,000 over the last

120 generations.
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Extended Data Figure 4. Estimator performance. Density plots for estimation of t. values as a

function of true t. values in simulated data. Panels a. and b. are simulated constant-sized

populations of 10,000. Panels c. and d. are populations that have grown exponentially from

5,000 to 50,000 over the last 120 generations. Panels a. and c. are evaluated on true known

haplotypes. Panels b. and d. use statistically phased haplotypes from simulated genotypes.

Densities of singleton variants is indicated in blue, variants sampled five times in orange, 10 in

green, and 25 in red.
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