“Convergence” Understood

Rob Spencer
The 14th International Conference on Genetic Genealogy
Houston March 22-24, 2019
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What’s the Problem?
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What’s the Problem?

* Many men have few or no Y DNA matches, but some have
hundreds of matches, with multiple surnames, especially at
Y37 and below.

* On inspection, most turn out to be unrelated.

* Without extensive SNP data, it can be difficult and frustrating
to find the true tree.

 We have tended to say that these unwanted matches
somehow “converged” on our target STR pattern.



Where We’'re Going

* “Convergence” is an atrocious term. DNA has no memory
or intent; mutations are random and independent. “Back™
and “parallel” are misleading. “Homoplasy” is misleading.
Nothing converges.

 What you see is the overlap of the tMRCA distribution of a
large Bronze Age or feudal expansion. “Converged” men are
related — but only by an ancient founder event.

* Historic events make the Irish and Scots particularly
susceptible.
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Zoom In for Detalils. Zoom Out for Context.
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Miethodology

FTDNA STR table endrogram
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Dendrograms

A distance dendrogram is not a family tree...

but it will converge to one with perfect data. -
lts date scale is quite good — based on ==
thousands of pairwise tMRCAs. =4
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lrelandDNA 2850 kits at Y111
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The Breakthrough

Rob Spencer, FTDNA Conference, Houston, March 2019
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DNA testers

What’s the Swoosh?

Houston, March 2019

FTDNA Conference,

Rob Spencer,
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Simulation of Independent Lines

Rob Spencer, FTDNA Conference, Houston, March 2019

A Bronze Age king has a 570 sons.

Each of them has one son, each son
has one grandson, for 40 generations.

Y STR mutations (x) occur along the
way, at random.

What Is the distribution of all of the
pairwise tMRCAs of his descendants?
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The Swoosh, in Principle

If all pairwise tMRCAs could be known precisely,
their distribution would exactly reflect history.

|

40
generations

| |
Arthur Bob

Rob Spencer, FTDNA Conference, Houston, March 2019
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The Swoosh, Observed

The natural, random mutations of STR dating completely and
accurately account for the observed distribution of tMRCAs.
The swoosh shows that there was a founder-expansion event.

simulated Y111 data —
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The Swoosh, Dissected

If all pairwise tMRCAs could be known precisely, their distribution would exactly reflect history.

But we measure tMRCA with STRs, and in 40 generations at Y111 we expect about 10
mutations per line — which are random, independent, and obey a Poisson distribution.

Rob Spencer, FTDNA Conference, Houston, March 2019
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The Swoosh, Interpreted

The swoosh is the cumulative distribution function (CDF) of the distribution
of all pairwise tMRCAs, which should be lognormal.

The lognormal fit encapsulates all of the statistical error, leaving only experimental error
(mutation rate). The stepwise mutation model must be quite good.
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- | ° (95%CL 40.0 - 44.7)
J kY
8
O 'a'
0 "

0 20 40 60 80 100
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Relevance to Convergence
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The Problem is Overlap

When a big, ancient distribution overlaps your family tree — you’ve got convergence!

distribution of all Large or recent

pairwise tMRCAs founder events
for an old founder overlap more.
event worse

better

distribution of
all pairwise

tMRCAs for
your family tree

0 20 40 60 80 generations

The left tall of the old distribution will add to yours.
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What it Looks Like

Natural
distribution of
ancient clade

FTDNA threshold
for Y DNA match
~ 21 generations

Rob Spencer, FTDNA Conference, Houston, March 2019

All of these, plus some of these
men will appear as Y matches to
each other.

/50
40
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20
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Contributing Factors

Rob Spencer, FTDNA Conference, Houston, March 2019
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Demographics

generations descendants

your tree 5-15 100
R-M222 40 3,900,000
R-M269 100 200,000,000

R-M269 and R-M222 are not only large, but each drops from a much older
clade without branching: their descendants have low Y STR diversity.
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Y lTest Level

distributions of tMRCAs for a founder 40 generations ago

severe at Y12,
minor at Y111
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Surnames

A surname is a useful but imperfect filter.

Remember that N men will represent about 0.6N
unrelated lines with a power-law distribution:
a few large lines and many small ones.

Selection by surname helps, but you should still
expect most men to be unrelated to each other —
especially because the troublesome expansion Is

usually older than surnames.
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Additional Topics

Rob Spencer, FTDNA Conference, Houston, March 2019

PS5



Related Problem for Recent Foundings

Apparent family structure ...casts doubt with real
where there is none... data.

m jTﬁ
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The entire pattern is within the variance of the founder event.
Do not expect Y111 to decipher an American immigrant family.
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Convergence and Divergence

' 50
[ 40
30
20
10

-0
Arthur Bob Chris Dave

According to their STRs, d(AB) = 20 and d(CD) = 50.

But by construction, we know that they all have one common
ancestor, and true d(AB) = d(CD) = d(AC) = d(BD) = 40.

A and B suffer “convergence” while C and D suffer “divergence.”
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“Convergence” Corrected
<
AX

Arthur Bob Chris Dave

If we knew that A, B, C, and D had no additional common
ancestry, we could safely correct all tMRCAs.

The difficulties are (i) founder events are multiple and nested,
(i) family structure is real and embedded.
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Automating this remains a work In progress.
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Danger Zone

Percents of modern Kits seen as “Y STR matches” despite having
no relation other than a common ancient founder.

12
0%
4%

20%
39%
57%
81%

level of Y STR sampling

37
0%
0%
1%
7%
30%
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24%
85%

111
0%

0%

0%
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18%

88%

500
0%

0%

0%

0%

1%

99%
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A Celtic Problem

England Scotland & Ireland

Beaker invasion imposes common R-M269-L21 founder
100 generations ago.

diversified by Romans,

Anglo-Saxons, Danes, relatively isolated
Normans

central monarchy after clan wars continue;
1066 ends clan warfare Y STRs reset each time
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What you can do

Use the highest Y level available; ignore Y37 and below.
Filter on known surname(s).

Use SNPs to exclude Kits.

Use SAPP to add SNP and pattern rules.

Embed your data in a larger context: R-M222, ScotlandDNA, R-U106, etc.
Kits that sprinkle throughout the larger set indicate the problem.
Visualize your dataset at http://scaledinnovation.com/gg/yClustering.html

Stop using the terms “convergence” and “back mutation” ! Look for simple
and general causes instead of invoking special events.

Bl


http://scaledinnovation.com/gg/yClustering.html

hank you!

Rob Spencer

co-admin at England GB Groups EIJ
spencerrw@alum.mit.edu
http://scaledinnovation.com/gg/gg.html
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Abstract

“Convergence” Understood

Convergence is a misleading term for an annoying phenomenon, namely a
surfeit of Y STR matches that prove not to be close relatives. By standing
pback and looking at ancient demographics, we can remove the hocus-
pocus and fully understand its origin, when it occurs, how to recognize it
— and perhaps even how to correct it. We can also explain why
descendants of Irish and Scots are especially plagued.
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