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The Learning Series

❖ Class 1: Intro to Genealogical DNA Testing

❖ Class 2: Y-DNA, mtDNA & X-DNA

❖ Class 3: I’ve Gotten my Results…Now What?

❖ Class 4: Understanding atDNA and How it’s Passed Down

❖ Class 5: Using GEDMatch and 3rd Party Tools

❖ Class 6: Getting the most out of your Testing Company’s Tools

❖ Class 7: Intro to Advanced Techniques



Ethnicity/Admixture

❖ All of the testing companies provide you with an 
ethnicity or admixture breakdown in their results

❖ The results they give you are WRONG

❖ But don’t worry, six to 18 months from now you are 
likely to get an update to that breakdown

❖ …And it will be wrong too

❖ OK, “wrong” is too harsh. Inaccurate? Ambiguous? 



Ethnicity/Admixture
❖ A lot of science goes into generating this breakdown, but it is 

the least accurate and least genealogically useful part of the 
results

❖ To generate these estimates, each company has their own 
“reference population,” that is the people from the regions they 
define who are believed to be descended from people who have 
lived in the particular region for hundreds of years 

❖ Based on the similarity of your DNA to the DNA of the people 
in these reference populations, each company has an algorithm 
that estimates your breakdown



Ethnicity/Admixture
❖ It works very well at the continental level

❖ It is easy to distinguish European DNA from aboriginal 
Australian DNA, or South American DNA or African DNA

❖ Distinguishing between, say English and German is very, very 
difficult and the numbers you are given are only a best guess 
based on the company’s chosen reference populations

❖ For most of us, we’re likely to have some European ancestry, but 
defining the ethnic groups in Europe is difficult given changing 
borders, migration, pogroms and expulsions giving Europe a 
high degree of genetic homogeneity



Ethnicity/Admixture
❖ If you were raised believing you were 

German, learning elements of German culture, 
eating German food, etc…you are culturally 
German

❖ Don’t go trading your lederhosen for a kilt 
because a DNA test came back with 
unexpected admixture results

❖ However, the place where the admixture can 
possibly be useful is when there are 
unexpected results



Ethnicity/Admixture
❖ If, for example, you are expecting results to show 100% northern European, 

that is some mix of British Isles, Scandinavia and Germany, but get back 
results that are ~25% or ~12.5% Jewish, Eastern Europe or Southern Europe, 
that can be a sign that maybe one of your grandparents or great 
grandparents wasn’t who and/or what you thought

❖ If you watch Professor Henry Louis Gates’ PBS program Finding Your 
Roots, in a recent episode that included author George R.R. Martin, Martin 
was expecting to be approximately 25% Italian from an Italian grandfather, 
but instead his admixture showed no Italian whatsoever, but had 22.4% 
Ashkenazi Jewish…

❖ …The man he knew as his grandfather wasn’t his biological grandfather…
his biological grandfather was a man of Ashkenazi Jewish descent



AncestryDNA Communities & Migrations

❖ Genetic Communities are clusters of AncestryDNA 
testers identified by analyzing networks of genetic links 
between the testers in the Ancestry DNA database 
correlated with the geographic regions of the ancestors 
found in their trees.

❖ The Genetic Communities are found in the same section 
of Ancestry DNA as the Ethnicity Estimate, but the two 
are different both in how the regions were formulated 
and how people were assigned to them.



AncestryDNA Communities & Migrations

❖ The Genetic Communities are different in that they are 
indicative of more recent ancestry based on hundreds of 
thousands (if not millions by now) of your fellow 
Ancestry DNA test takers and the much more recent 
genetic links between these people

❖ When a network of these links in analyzed, separate 
sub-clusters emerge that can often point to a common 
geographic region by correlation to the trees of the test 
takers in that cluster.



AncestryDNA Communities & Migrations



AncestryDNA Communities & Migrations

❖ The process Ancestry DNA used to formulate the 
communities was even the subject of an article in the 
scientific journal Nature Communications in February 
2017: Clustering of 770,000 genomes reveals post-colonial 
population structure of North America



AncestryDNA Communities & Migrations



AncestryDNA Communities & Migrations



AncestryDNA Communities & Migrations



AncestryDNA Communities & Migrations

❖ For example, if you have numerous genetic connections 
within a certain cluster of people who mostly had ancestors 
that at one time lived in the Shenandoah Valley of Virginia 
based on their trees, you may be assigned to that cluster.

❖ Since the matching is based on genetic links with people in 
the Ancestry database within the last 9 generations and not 
people selected to represent regions as they may have 
appeared 500 years ago, the Genetic Communities are far 
more likely to provide you with useful, actionable 
information to specific localities.



Ethnicity Estimates
have solid outlines

Genetic Communities
& DNA Migrations

have dashed outlines



DNA Migrations
appear in Ethnicity Estimate

if they can be sourced
to an ethnic source



DNA Matches
❖ Every company provides a list of the people who share 

enough DNA with you that they have at least a reasonable 
confidence you are related to the match

❖ The question is how close your match is related

❖ To answer that we need a way to measure the amount of 
shared DNA



Megabase
❖ As we will dive into extensively in the next class, we share DNA 

with matches in segments, continuous pieces of DNA with a 
reasonably definable starting and stopping point

❖ So if you and a match share one segment, on say Chromosome 1, 
we could take the stopping point location, subtract the starting 
point location to get their distance, but divide it by 1,000,000 to 
make it a number easier to work with

❖ This unit of measure is called Megabase or Mb

❖ For example, a segment that starts at location 12,000,000 and ends 
at location 47,000,000 on Chromosome 1 would be 35 Mb long



centiMorgan
❖ But it turns out the Megabase measurement of length of 

shared DNA doesn’t give an accurate measure of the 
degree of relatedness we want

❖ We want to measure the level of confidence someone is 
related to us by a certain degree, which is a measure of 
probability

❖ There is a unit of measure that captures this probability, 
but in a way we can safely analogize it to a measure of 
length: the centiMorgan or cM



centiMorgan
❖ The centiMorgan is, as the name implies, 1/100 of a Morgan, named in 

honor of geneticist Thomas Morgan by his student that developed the 
probability model

❖ Geneticist and ISOGG member Ann Turner suggests “think[ing] of the cM 
as being a unit of ‘effective’ distance”

❖ Whereas Megabase is a fixed quantity of length, the centiMorgan tells us 
more about the quality of the length

❖ In her analogy, a mile is a mile (5,280 ft) regardless of whether the mile is 
flat and level or steep and hilly

❖ The quality of the length affects the probability of being able to walk that 
mile in 20 minutes…flat is easy, hilly is harder



We have a match!
❖ So how do the testing companies declare who is and is not a 

match? It varies!

❖ Someone who is a match at one company might not appear as a 
match at another

❖ This is generally OK because the people who are right at the 
threshold of being a match are generally not people we are going 
to be prioritizing in our genealogical research 

❖ It is still important to understand that the thresholds are different 
because it helps us understand when we should deemphasize a 
segment or a match at the various companies



We have a match!

23 & Me Ancestry 
DNA

Family Tree 
DNA

option 1

Family Tree 
DNA 

option 2
MyHeritage

Min
cM

≥7 cM for 
largest 

segment;
≥5 cM for 
additional 
segments

≥6 cM for all 
segments before 

filtering 
algorithm; 

≥6 cM total after 
algorithm

≥7.69 cM 
for the largest 

segment; 
≥20 cM total 

for all segments 
>1 cM

≥9 cM for the 
largest segment

≥8 cM for the 
largest segment;
≥6 cM for 
additional 
segments

Min
SNPs 700 SNPs not specified 500 SNPs 500 SNPs not specified



Not all Matches are a Match?
❖ The reason the companies have minimum thresholds is, if you 

will remember, cM is a measure of probability

❖ Even though a person may qualify as a match in your list, it could 
be because their DNA is so similar for a long enough stretch to 
fool the matching algorithms, a false positive

❖ This is why it is imperative to start with the matches with the 
largest segments and/or most total shared DNA first before 
investigating lower confidence matches

❖ There is also a basic principle that helps weed out false 
positives…



Your DNA didn’t come from aliens. 
You either got it from your mother or your father.

If you have a match that doesn’t also match your mother or father, 
it is probably a false positive



Not all Matches are a Match?

❖ Of course some of us aren’t lucky enough to have 
ourselves and both our parents tested…

❖ …but some of us do have spouses and children who can 
be tested and we can change our perspective to the child 
and filter their matches using yourself and your spouse

❖ This doesn’t work in the other direction: It is quite 
normal for your child to not match a person in your 
match list



Not all Matches are a Match?

❖ The good news is that the probability of false positives 
becomes vanishingly small as the size of the largest 
segment increases

❖ What is the cutoff?

❖ Depends on who you ask and how risky you want to be



Size of longest segment # of True Matches # of False Positives % False Positive
7 cM - 7.9 cM 3651 6866 65.28%
8 cM - 8.9 cM 2754 1974 41.75%
9 cM - 9.9 cM 1973 678 25.58%

10 cM - 10.9 cM 1319 311 19.08%
11 cM - 11.9 cM 925 133 12.57%
12 cM - 12.9 cM 668 44 6.18%
13 cM - 13.9 cM 506 39 7.16%
14 cM - 14.9 cM 364 12 3.19%
15 cM - 15.9 cM 260 17 6.14%
16 cM - 16.9 cM 257 5 1.91%
17 cM - 17.9 cM 169 1 0.59%
18 cM - 18.9 cM 168 0 0.00%
19 cM - 19.9 cM 120 0 0.00%

Here is an analysis of my match list from GEDMatch.
True Matches match me and either my mother or father.

False Positives match me, but don’t match my mother or father.
Over a quarter of my matches where the longest segment is <10 cM 

are false positives!!!



Not all Matches are a Match?

❖ When you are first starting to work your matches, try to 
keep the size of the largest segment >15 cM to steer 
clear of false positives

❖ It is best to ignore any segment <7 cM unless you have 
other evidence to back it up because chances are it isn’t 
real

❖ At 10 cM+, you can start to have some confidence that 
the segment is real



How Closely Related is the Match?

❖ The testing companies provide an estimated 
relationship range for each match

❖ While they are improving, most seasoned genetic 
genealogists have found the estimates to be slightly off, 
too broad, overly cautious or overly aggressive in their 
relationship estimate

❖ You can get a much better idea of how closely a match is 
related from the Shared CentiMorgan Project chart



Shared cM Project Relationship Chart



DNA Painter Shared cM Project Tool





Shared/In Common With (ICW)
❖ All of the big 4 testing companies also provide you the ability to see which 

of your matches are “in common with” or shared with a particular match

❖ For example, if you and your 2nd cousin have tested, you can pull up the 
common matches between you, who presumably will be related through 
your common set of great grandparents

❖ Presumably, any common matches will likely be related to you through the 
same line, but that is not always the case, and the chances of that increase 
the more distant the relative you use

❖ You may be related to Person A and Person B, but their relationship to you 
may be on different lines because A and B may be related to each other via 
a line you are not related to at all



Shared/In Common With (ICW)
I am related to this 

Nixon cousin through 
my Kendrick line

We have a Lancaster 
cousin in common 

with each other
related on my 
Dobbins line 

The reason this 
Lancaster cousin is in 

common with my 
Nixon cousin is they 

are related via the 
Lancasters, to whom 

I’m not related



Shared/In Common With (ICW)
❖ The Shared/ICW matches help you discern networks of 

people you are related to and helps you cluster them 
together to aid in research

❖ As you go further back in time, your clusters can usually 
be broken down into three pieces: 

❖ people descended from the ancestral couple

❖ people related through the mother 

❖ people related through the father



Shared/In Common With (ICW)
❖ These genetic networks and clusters are very useful tools 

because they allow you to focus on one particular branch, 
twig or leaf of your tree at a time

❖ Different matches will have different pieces of the same 
puzzle, so combining them helps bring the bigger picture 
into focus

❖ Look for surnames and locations in common in the trees of 
the cluster members and your own tree to start finding the 
connections that will let you link multiple trees together



Shared/In Common With (ICW)
❖ Often this requires you to make a tree for the matches 

containing only the basic information such as name, 
birth & death dates and places

❖ This is called a quick and dirty (Q&D) tree because you 
haven’t yet documented it or included other 
biographical information

❖ Q&D trees let you work more quickly to try to figure out 
a line and then fill in documentation on the line that is 
relevant to you



Family Tree DNA



Select Match and 
Click “In Common 

With” Button





23 & Me















Ancestry DNA









My Heritage











Leeds Method
❖ Developed by Dana Leeds, this method can help you group 

matches into “buckets” roughly based on your four grandparents

❖ Start by listing your matches who are great aunts and great uncles 
or 2nd-3rd cousins (and 1st cousins once removed if they are 
senior to you) but excluding anyone you know is related from a 
set of your grandparents

❖ Start with the largest match and tag the other matches who are in 
common with that match

❖ Go to the next untagged match and repeat until all matches have 
been labeled into a group





Start with your top match,
label them with a color

& pull up shared matches
with that person



Label the next unlabeled 
match with a different 
color and repeat the 

process

Repeat again for the next 
unlabeled match

Keep repeating this 
process until you have no 

unlabeled matches

Note you might get 
matches who get labeled 
in more than one group.
In this case, because my 
grandparents were 3rd 
cousins once removed, 

some cousins in this line 
will be common to both



If you know how a 
particular line 

connects to you label it

Congratulations! You may not 
even know who a single match is 
yet, but you have likely grouped 

your closest matches together 
based on your four grandparents

If you don’t have any close 
matches on a particular 

grandparent’s line, you may wind 
up with only three groups for the 

other three grandparents…or
you may have more than four 

groups with two or more groups 
being attributable to a 

grandparent


