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Y profiles are rare ((‘ }

All (modern) Y profiles are rare and
shared by close relatives only.

Very likely that at most (40 men share a
YfilerPlus profile and they are very likely only
separated by up to 20 meioses.

All results are for YfilerPlus.
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Simulation model ((‘ O
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Close paternal relatives ((‘ 3
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Close paternal relatives
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» Match probability
» No. of meioses between suspect and members of
suspect/reference population
» Suspect population specified: e.g. birth years, genealogy, ...
» Recently discussed for Y profiles by Caliebe and Krawczak
(2018)
» Very likely that at most 40 men share a YfilerPlus profile
» Previously used for autosomal profiles; different from the LR
reporting
» Additional information (on close paternal relatives):
matching/non-matching, living elsewhere, ...
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20,000 20,000/40 = 500
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Example with LR's

Suspect population size N: LR~ 1/(n/N) = N/n.

Nothing known about suspect's paternal pedigree:

N LR
2,000,000 | 2,000,000/40 = 50,000
200,000 200,000/40 = 5,000
20,000 20,000/40 = 500
Suspect and his father have different profiles:
N LR
2,000,000 | 2,000,000/10 = 200,000
200,000 200,000/10 = 20,000
20,000 20,000/10 = 2,000

Suspect has no brothers; has two uncles (one matching); . ..
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MIXTURES
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Mixtures

A person is upper-case; the corresponding person’s profile is
lower-case.

» m: Observed mixture
» Q: Queried contributor (with profile q)
» Hypotheses

» H,: Q+ U for unknown Ust. m=q+u
» Hy: R+ S for any pair unknowns R and S such that m=r+s

LR, — P(m| Hp) ny/N B Nn,
2T P(m | Ha) ~ S eyem(ne/N)(ns/N) X g M1e1s
N/I_R2 _ Z(r,s):m LG

ny

for population size N and n, the population count of profile a.
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Mixtures
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SIMULATED VS REAL
POPULATIONS
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Population simulations vs real populations

Danish data (retrived in 2017):

» 5,052,681 males
» Birthyear range: 1858-2017
» Unfortunately:

» Individuals born 1969 and later: complete data (e.g. father,
mother, ...)

» Individuals born 1968 and before: most probably incomplete

» Many small pedigrees (largest of size 37 males, many much
smaller)

» Merge pedigrees by adding surrogate ancestors
» Future: more different ways
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Observed pedigree

e Pedigree member . Person of interest (Pol)

1940

1950

1960

1970

1980

1990

2000

2010
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In silico merge to larger genealogy
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Matching in total: 14
Matching in live population (1959 — 2003): 9

+ Matching Ein live population) - Real male
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Randomly assign YfilerPlus haplotypes

Matching in total: 83
Matching in live population (1959 - 2003): 10

+ Matching (in live population) - Real male
« Matching (not live) Surrogate male
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How realistic are population simulations?

Doing this for many pedigrees, many
merges and many mutation process (a total of 125,000 realisations):
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Thank you for your attention!

Thank you for your attention!
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