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inferring & visualizing
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current methods
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inferring & visualizing
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SpaceMix Data:

fg,k = sample frequency at locus ¢ in population k

]Eg,]{; — €y standardized sample frequency

Xk = = . .
\/eg(l — €y) at locus ¢ in population k
~ 1 standardized sample covariance
Q= _—XX" = -
— — across all L loci

L
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SpaceMix Model: Isolation by Distance

fg,k = sample frequency at locus ¢ in population k

x j}, . — €p standardized sample frequency

0k = = . .

’ V(1 — €p) at locus ¢ in population k
~ 1 standardized sample covariance
Q=_—-XX"' = -

— — across all L loci
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Isolation by Distance
Wright 1943

“Everything is related to everything else,

but near things are more related than distant things”
-Waldo Tobler 1970
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Isolation by Distance:
empirical example
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Isolation by Distance:
empirical example

sample B

o
o _
o
o _
O
cC o
T N -
= O
>
O —
o
O o
L S
m .
— k - 0. . ‘.‘o“ ‘}...o o .boo% o * °
© | | | | | | |
0 2000 4000 6000 8000 10000 12000

pairwise geographic distance

Saturday, December 6, 14



Isolation by Distance:
empirical example
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Isolation by Distance:
empirical example
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SpaceMix Model

X ~ spatial Gaussian process
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SpaceMix Model

X ~ spatial Gaussian process

1
(;,; = —exp (—(a1D; ;)*?)
870




SpaceMix Model

X ~ spatial Gaussian process
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SpaceMix Model

() = fU.IlCtiOIl(Oé(), X1, 042)

P(Q | Q) ~x P(Q | Q, L)P(a)




Isolation by Distance
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SpaceMix Model
D,

() = fU.IlCtiOIl(Oé(), X1, 042)

P(Q | Q) ~x P(Q | Q, L)P(a)




SpaceMix Model

D,

() = function(ayg, a1, e, D(G"))

P(Q|8) o P@Q|Q, L)P(@)P(G)




Take this out for a spin:

map with a gap
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Take this out for a spin:
map with a gap
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Take this out for a spin:

map with a gap
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Take this out for a spin:
expansion event
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Take this out for a spin:

expansion event
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Empirical Application:
Humans
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Empirical Application:
Humans
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SpaceMix Map: Humans
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SpaceMix Map: Humans
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SpaceMix Map: Humans
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What happens if there’s admixture!?
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What happens if there’s admixture!?
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Admixture Simulation:
corner admixture event




Explicitly modeling admixture

O

Saturday, December 6, 14



Explicitly modeling admixture
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Explicitly modeling admixture
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Explicitly modeling admixture




Explicitly modeling admixture




Explicitly modeling admixture




Admixture Simulation:
corner admixture event
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Modeling admixture:
corner admixture event




SpaceMix Map: Humans with Admixture
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SpaceMix Map: Humans with Admixture
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SpaceMix Map: Humans with Admixture
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SpaceMix Map: Humans with Admixture
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SpaceMix

Conclusions Extensions
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Modeling admixture:
corner admixture event
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Modeling admixture:
corner admixture event
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Human Population Admixture Proportions
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