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The Future of Genealogy 

 

What does the future of genealogy look like, and why do we care? During this lecture we will 

discuss some of these issues: 

 

- Quantitative Genealogy – how do we get genealogy more “sciencey”? 

- DNA – what will DNA evidence look like 5, 10, or 20 years from now? 

 

“Genealogy Should be More Sciencey” 
 

Genealogists have readily embraced 21st century technology, including the essential everyday use 

of massive indexed databases, computer software, and DNA testing. These technology areas also 

enable greater scientific analysis of genealogical conclusions than ever before. Together we will 

explore how we can use these types of information and statistical analyses to strengthen our 

genealogical conclusions. 
 

Traditionally, genealogy has been a mostly qualitative pursuit, involving the gathering, analysis, 

and correlation of observational data. In other words, genealogists identify and gather pre-existing 

data from records and correlate that data to arrive at a genealogical conclusion. For example, a 

researcher attempting to identify the parents of a Graham Gilmore born in 1825 typically gather 

pre-existing data such as census records, land records, tax records, and so on.  
 

In contrast, quantitative analysis of evidence is typically measured and thus often numerical in 

nature. In other words, it generates data that may not have previously existed. For example, while 

trying to identify the parents of Graham Gilmore we may ask how many Graham Gilmores lived 

in the U.S. in each census, where they were from, where they were born, their age, and so on. Thus, 

when we find a Graham Gilmore that is the correct age/location/birth place, we have a confidence 

level to support our conclusion that we’ve identified a meaningful candidate.  
 

Even matching DNA segments are typically qualitative pre-existing data. Finding that Graham 

Gilmore’s descendant shares a DNA segment with Victor Düssel may be meaningful. However, 

when we look at a matching segment using quantitative analysis, such as by looking at the 

frequency of that segment within a population, we might realize that it is a “pile-up” segment or 

has other issues or problems of which we should be aware.  

 

We are at a tipping point where the amount of data to which we have access will enable more 

quantitative analysis of genealogical questions! 

 

http://www.dna-central.com/


 
 

Confirmation Bias 
 

There is an extreme danger of confirmation bias in genealogy. However, this is an area where 

genealogy can learn from and borrow from science. The goal of science and the scientific method 

is NOT to confirm a theory or hypothesis; it is to reject a theory or hypothesis! Are you gathering 

evidence to support or reject your hypotheses? 
 

• Mohajer, Sia. “Confirmation Bias and the Power of Disconfirming Evidence,” Farnham 

Street (https://fs.blog/2017/05/confirmation-bias) by Sia Mohajer 

• Starmans, Barbara J. “The Dangers of Confirmation Bias,” genealogy + news. 

(https://www.outofmytreegenealogy.com/dangers-of-confirmation-bias/). 

 

Tree Completeness: A Quantitative Analysis of Genealogical Evidence 
 

How complete are the trees you are comparing? In other words, how confident are you that the 

DNA couldn’t have come from other shared ancestors? This is one of the biggest problems 

currently faced by those utilizing DNA evidence. Without sufficient data, it can appear that a 

segment comes from one ancestor, only to learn with additional testing or other data that the 

segment came from another previously unknown or unconsidered ancestor or ancestral couple.  
 

For example, you have (on average) 32 great-great-great-grandparents. How many of those do you 

know? If you’re comparing with 4th cousins, some of the closest matches we have, how sure are 

you that you’re comparing all your ancestors and all of your match’s ancestors back to that 

generation? 
 

To triangulate a segment of DNA or an ancestor, it is necessary to compare the family trees of the 

matches. In the following chart, we see the percentage of identified ancestors in the trees of the 

three people used to triangulate to a possible ancestor at the 4Great-Grandparent level: 
 

 Total Percentage of Identified Ancestors 

[(Known Ancestors / Possible Ancestors) x 100] 

 Me Match #1 Match #2 

Grandparent 100% 100% 100% 

2Great-Grandparent 100% 100% 100% 

3Great-Grandparent 88% 88% 50% 

4Great-Grandparent 78% 75% 12% 

5Great-Grandparent 60% 55% 5% 

https://fs.blog/2017/05/confirmation-bias
https://www.outofmytreegenealogy.com/dangers-of-confirmation-bias/


• Bettinger, Blaine. How Much of Your Family Tree Do You Know? And Why Does That 

Matter?, The Genetic Genealogist, 11 August 2015 

(https://thegeneticgenealogist.com/2015/08/11/how-much-of-your-family-tree-do-you-

know-and-why-does-that-matter/).   

• Bettinger, Blaine. The DNA Era of Genealogy, The Genetic Genealogist, 17 December 

2016 (https://thegeneticgenealogist.com/2016/12/17/the-dna-era-of-genealogy/).  

 

Likelihood Ratios for Genealogy? 
 

A likelihood ratio test is a statistical test used to compare the fit of two models or hypotheses, one 

of which is the NULL hypothesis, and the other is the alternative hypothesis. 
 

NULL hypothesis = John Bettinger was NOT the son of Philip Bettinger 

Alternative hypothesis = John Bettinger WAS the son of Philip Bettinger 
 

We can combine multiple pieces of evidence into a single likelihood ratio (LR) to calculate the 

probability that each hypothesis is true. 
 

Can we use likelihood ratios to combine DNA and non-DNA evidence into a probability? Let’s 

look at the now-famous example of Richard III. 
 

NULL hypothesis = the skeleton is NOT Richard III 

 Alternative hypothesis = the skeleton IS Richard III 
 

Evidence factored into the likelihood ratio: 

• Radiocarbon dating of the skeleton; 

• Age and sex of the skeleton; 

• Presence of scoliosis; 

• Peri-mortem wounds; 

• Y-chromosome results; 

• mtDNA results. 
 

This evidence resulted in a likelihood ratio of 96 million, or 99.99996% probability that the 

skeleton IS Richard III. 

 

The DNA Evidence of Tomorrow 
 

Over the next 5, 10, and 20 years, the field of genetic genealogy will continue to develop and will 

have an increasingly important role in genealogical research. With very large databases and new 

tools there will be new possibilities and new discoveries. 
 

Reconstructing Genomes of Long-Lost Ancestors  

Imagine John and Jane Smith, living in England in the 1700’s. They have twelve children, ten of 

whom lived to adulthood.  They now have many, many thousands of descendants living today, a 

handful of whom possess random segments of DNA handed down from John and Jane 

Smith. These segments of DNA are identified using well-researched family trees, and are then 

woven together to create as much of the couple’s genome as possible.  Some segments will be lost 

forever, although sometimes these missing segments can be derived or estimated. 

https://thegeneticgenealogist.com/2015/08/11/how-much-of-your-family-tree-do-you-know-and-why-does-that-matter/
https://thegeneticgenealogist.com/2015/08/11/how-much-of-your-family-tree-do-you-know-and-why-does-that-matter/
https://thegeneticgenealogist.com/2016/12/17/the-dna-era-of-genealogy/


 
 

AncestryDNA and Genome Reconstruction: 
 

In 2014, AncestryDNA presented a poster at the American Society of Human Genetics annual 

meeting entitled “Reconstruction of ancestral human haplotypes using genetic and genealogical 

data.” The AncestryDNA scientists are using sequencing information from hundreds of 

descendants of an 18th century couple to recreate portions of the genomes of that couple. With 

that reconstructed genome, they are then able to infer the ancestors’ ancestry and select physical 

features. Thus, with reconstructed genomes, we’ll be able to learn about their ethnicity and their 

physical appearance. 
 

Using Reconstructed Genomes to Generate Family Trees 
 

Once the genomes of hundreds or thousands of 17th, 18th, and 19th century ancestors are created 

and collated into a massive family tree, they can be used to recreate the genealogy of a test-taker. 

For example, based on your descent from the 35 ancestors identified only by your DNA, there may 

be only a single way to collate those ancestors into a single family tree; only one line of descent 

from all of these 35 different ancestors.  Alternatively, there may be multiple different possible 

trees that are presented to the user with a probability.  The service may even suggest having a 

certain relative tested (we suggest having a descendant of your great-grandfather – your second 

cousin – tested to further refine this family tree), or it may ask you a series of questions to more 

accurately resolve the conflicts in the tree (What was your maternal grandmother’s name? What 

was your great-grandmother’s name and date of birth?, etc.). 
 

  



How can you prepare for the future of genetic genealogy? 
 

If some or all wthese tools will be available in the future, what do should you do now to ensure 

that you can take advantage of them? What if these tools aren’t available for another 5 years? Or 

20 years? 
 

1. Have you tested everyone you should test? 

2. Do you have enough DNA from those individuals? 

3. Learn what else you can do to help prepare for the future of genetic genealogy! 
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