Transition matrix
Ingroup to Ingroup and Ingroup to Archaic

Haploid case

Ingroup Ingroup

P(I - [) = e_Tadmix'T"L + (1 — e_Tadmix'T'L)(]_ _ Cl)
I N

No recombinaiton Recombination with another Ingroup
segment
When T,qmix * 7+ L is small we can approximate

e_Tadmix'r'L ~ 11— Tadmix cre L

PI-1)=1—a- Tygmix 7L

The probability of changing state to the archaic state is then:

P> A)=a-Togmix- 7L

Diploid case
Ingroup Ingroup
Ingroup Ingroup

P(] - ]) — e_Tadmix'T'L + (]_ — e_Tadmix'T'L)(l — Za)
| |

No recombinaiton Recombination with another human
segment

The 2a is because we dont want to recombine with
archaic segment ot either chromosome. The rest of
the calculations are the same.

PI>D=1—-2a Tygmix 7L

P(I - A)=2a- Tyamix 7L




Transition matrix
Archaic to archaic and archaic to Ingroup

Haploid case

Archaic Archaic

P(A - A) = e TadmixTL 4 (]_ — e_Tadmix'r'L)a
| |

No recombinaiton Recombination with another archaic
segment

PA->A)=1-(1A-a) Toamix-T"L

PA->D=0=-a) Togmix-T"L

Diploid case
Archaic Archaic
Ingroup Ingroup

P(A - A) — e_Tadmix'r'L + (1 — e_Tadmix'r'L)a
I

No recombinaiton Recombination with another human
segment

If we assume that Archaic segments are only
heterozygous the transition probabilities does not
change.

PA->A)=1-(0—-a) Taamix T "L

PA->D=0=0a) Toamix-7-L




Emission values

Ingroup and Archaic

Haploid case
Ingroup state

Alngroup = u-L- Tingroup

Diploid case
Ingroup state

Alngrou'p =2-u-L- Tingroup

X

X

Archaic state

AArchaic = u-L- TArchaic

X

Archaic state

AArchaic = UL Tyrchaicti-L- Tingroup

X  x S

X

S

X

X

*

*

We assume archaic segments are
always heterozygous
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