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Creating lineage linked families, and in some cases pedigrees, from census data provides a
broader foot print than can be obtained by using the household perspective and increases the
opportunities for record linkage success when matching and merging the census data with other
records.
Traditional data gathering and record linkage activity using census data has focused on the
household as the main unit of identification. By using lineage linked families as the main unit of
identification more data can be accumulated from the census which will improve opportunities
for linking records across the census years or with other data sets.
There are often data elements within the census, that when used with stated relationships, will
help to identify and capture broader family connections, especially if the data is preserved in a
lineage linked format. If the census includes a marriage date it expands these opportunities even
further. Interpreting the census data can:
• expand the breadth of the records used in matching
• preserve linkage that is given in the census without having to recreate it
• capture sibling families where no parent is present
• capture multi-generational families found within the household
• capture “hidden families” that are not directly identified by stated relationships
• provide a more accurate representation of some families
• eliminate the need to deal with changing relationship roles of an individual as they are
tracked across census years
• provide, based on local custom, a father’s name that is not stated in the census
• capture family data for families not related to the head of the household like servants,
boarders, or laborers
These things are accomplished by the use of relationship pointers, and in some cases, the
creation of a “derived record” based on census data used to link the family together.
Converting Census data to Lineage Linked Family Data
We are using a data conversion tool called “CensusToGed” that was created for us by Pleiades
Software Development which we continue to revise and improve as we use it. This data
converter takes the census data from a delimited text file to a Gedcom file.
We have adopted the data coding, and code values, that are used by the North Atlantic
Population Project at the Minnesota Population Center at the University of Minnesota in

Minneapolis. These codes and their associated values can be seen at the website for the North
Atlantic Population Project (www.nappdata.org). This coding process identifies:
• Each household
• The head of the household
• The relationship of each person within the household to the head
• The position of each person within the household
• The position of each person’s spouse within the household
• The position of each person’s father within the household
• The position of each person’s mother within the household
We have added to their coding system a few values that allow us to better handle Sibling-in-law
relationships. For Norway data we have also added to the census data a column that identifies
what the individual’s father’s given name would be based on the presence of a patronymic
surname.
For the Norway data using the relationship codes, without the position pointers, the
CensusToGed data converter can capture the following simple relationships:
• Head
• Spouse
• Child
• Sibling (including sibling families with a derived father)
• Parent
• Parent-in-law
• Sibling-in-law
• Derived father’s given name based on patronymic name patterns
Using the relationship codes and the position pointers we can capture all of the above
relationships plus others that are more complicated:
• Child-in-law
• Grandchild (if a parent is within the household)
• Sibling’s spouse (and their families if present)
• Sibling-in-law’s spouse (and their families if present)
• Non-relative Spouses (and their families if present) – these are servants etc.
An example family from the 1900 Norway Census of Sør-Aurdal, Oppland, Norway will
illustrate what the CensusToGed converter can do in both cases. The census extract with the
coding (RELATE, PERNUM, SPLOC, MOMLOC, and POPLOC) is listed in Figure 1. The
family as captured using the relationship codes and the position pointers is seen in Figure 2, and
the same family as captured using only the relationship codes is seen in Figure 3. The significant
difference between these two figures is the connection to the grand children who are marked
with a red outline.

Figure 1 - 1900 Norway Census for Sør-Aurdal, Oppland, Norway – sample study household

Figure 2 - Head of household and descendants – with the grandchildren linked:

Figure 3 - Head of household and descendants – without the grandchildren linked:

The significant of this lineage linked representation of the family and the foot print created by
data is better observed from the grandchild’s point of view. Using the first of the four
grandchildren as our example, Figure 4 shows his pedigree with siblings where the position
pointers were used, and Figure 5 shows what happens using the relationship codes alone which
can not link the grandchildren to the family. You will also see in both of these examples, the
addition of a father’s given name as derived from the individual’s patronymic surname. The
grandchildren in these examples are again outlined in red.
Figure 4 – Grandchild pedigree with siblings – where linked to the family

Figure 5 – Grandchild pedigree with siblings – where not linked to the family

It is obvious from these two examples that the difference in the foot print created when using the
position pointers is worth the effort needed to complete the additional coding. We will give
other examples of what can be done to capture family data using the family as the main unit of
identification in the census (over the household) in an appendix at the end of this paper.
Testing record linkage success
The 1900 Norway Census data for the Sør-Aurdal Clerical District in Oppland County, Norway
was used to demonstrate the increased record linkage success that is achieved when using lineage
linked family data over household or unlinked data. The 1900 Census data will be merged with
the Bygdebok data for the same place.

The Bygdebok is a local genealogy/history that contains extended family lineages. The
Bygdebok data for Sør-Aurdal has been extracted into a lineage linked database that was used as
the second data component for this test.
We focused our first test on grandchildren in the census. They were a small group so we could
examine all cases, and using the CensusToGed converter we could easily produce a linked and
unlinked set of data for the 1900 Census.
There were 38 grandchildren listed in the 1900 Census for Sør-Aurdal. Of that group 6 had no
parents in the household so they would remain as unlinked individuals when we converted the
census data to family data. These 6 were not used as part of our test group. There were also 8
grandchildren that had parents in the census data, but they were not found in the Bygdebok data,
which meant we would not find matches for them, so they were not used as part of our test group
either. This left 24 grandchildren, found in 10 different households, as our test group. Each of
these entries had a parent present in the census which created a three generation presence in the
household.
Results of the merging for grandchildren example
Bygdebok and 1900 Census with linked grandchildren (Data set 1)
• 18 of 24 grandchild matches were found (75% matching success)
Bygdebok and 1900 Census without linked grandchildren (Data set 2)
• 0 of 24 grandchild matches were found (0% matching success)
The merging success of the linked grandchildren was lower than we had hoped for at 75%, but it
was much better than the 0% obtained by the unlinked sample. Given the foot print examples
above these results were not unexpected.
Results of merging the full 1900 Census data set with the Bygdebok data
Our two 1900 Census data sets used above were both lineage linked for most relationships
outside of the grandchildren, so we could not use them as linked and unlinked data samples to
test matching results across the whole census. To compensate for that we, took our full linkage
data set (Data set 1) and removed all of the family pointers from the Gedcom file. The result was
a list of all of the individuals in the 1900 Census data set without any family linkage. We used
this as our unlinked data set.
Bygdebok to 1900 Census full data sets
• Data set 1 (with linkage) found 3414 people in 1659 clusters
• Data set 1 (with no linkage) found 98 people in 49 clusters
• Only 3% of the matches that were found with the lineage linked data were found in the
data set with no linkage
• Even though the bygdebok data is fairly complete, without the corresponding family
linkage in the census data, the majority of the matches could not be found.

Conclusion:
These test results show that for the grandchildren in the 10 household study group, using the
lineage linked family data was critical for matching success. The merging software found 75%
of the grandchildren that had links to their parents, siblings, and grandparents, where none of
them were found without the family linkage. The test results across the full 1900 Census data set
had only slightly higher success. Only 3% of the matches found in the lineage linked sample
were found in the unlinked data set.
The conclusion from these tests seem clear to us. There is a lot of record linking advantage to be
gained by converting the source data (in this case census records) to lineage linked family data,
before merging it with other data collections for the same locality.
Appendix – Further examples of family relationships that can be captured using a lineage
linked family perspective with census and other data sets.
This appendix will discuss and give further examples of how the census data was converted from
households to lineage linked families. It will also illustrate some of the additional data that can
be pulled from the census when it is converted to a lineage linked family view using both
information that is in the census and what is implied by that census data.
In converting the extracted census data to a lineage linked database additional data fields were
added to the original extraction. This included an identifier for each household (SERIAL), a
code for the individual’s relationship to the head of the household (RELATE), the position of the
person within that household (PERNUM), and pointers that use those positions to identify who
the individual’s spouse (SPLOC), father (POPLOC), and mother (MOMLOC) are within that
household. The relationship data within the census and these pointers allow the creation of the
lineage linked families. These variables, and code values, have been adopted from the North
Atlantic Population Project, at the Minnesota Population Center, University of Minnesota at
Minneapolis (www.nappdata.org). We have added a few codes to better handle Sibling-in-law
relationships, and data types other than census with the same conversion tool.
In the case of countries where the patronymic naming pattern is used, the father’s first name can
be derive from the child’s patronymic surname, a data field was added to the census extract to
capture these names.
In countries where the census recorded women with their married name, if one of the wife’s
parents, male siblings, or unmarried female siblings were in the household, her maiden name can
be determined. A data field was also added to these census extracts to allow the capture of both
the women’s maiden and married names.
In the case where there is a marriage date (or year) present in the census data, it gives even more
abilities to pull additional data from the census, such as children from the father’s and/or
mother’s previous marriage (hidden families) and so on.

In some cases family relationships that are clearly stated, or even implied, could easily be
preserved by creating a “derived record”. These derived records are clearly identified in the final
data set with an indication that they have been derived from relationship data in the census.
These derived records serve a vital role in helping to bind these families together.
In all cases, the census extract for the household is captured as part of the source data for the
head of the household, and all other family members point to their record for the full census
extract. For servants, laborers, and others that are not related to the head of the household, the
full census extract is also attached to their record. A strategic choice was made regarding
households with more than 10 non-relatives in them. The records of the non-relatives point to
the head of the household’s record for the full census extract. This would include households
that are schools, hotels, boarding houses, prisons, and so on. This was simply a space saving
measure.
We will be using census extracts from the 1900 Norway census and the 1900 US Census to
demonstrate what data can be captured from the census using the family perspective. We will try
to present the view of the family that will show the most linkage, so not all views will be the
same. In some cases we will use pedigrees, in others a descendency will be the best view, etc.
The 1900 Norway Census (Sør-Aurdal, Oppland, Norway)
• Uses patronymic name patterns
• Records married women with their maiden names
The 1900 US Census (Lewis County, Washington, United States)
• Includes birth place of the individual and their parents
• Includes marriage year
• Records married women with their married names
Examples of census households converted to lineage linked family data
Figure 6 - Norway Census – multiple generations, including the father’s given name which has
been derived from the child’s patronymic surname

Figure 7 - Norway Census – children-in-law are correctly attached to the family, including one
whose name was derived from his child’s patronymic surname

Figure 8 - Norway Census – family using non-patronymic surname, we did not create a derived
father from the surnames

Figure 9 - US Census – sibling family, where no parent was in the household, was preserved as a
family by creating a derived father record. Father’s birth place came from his child’s record.

Figure 10 - US Census – sibling-in-law (1), wife’s sister is in the household, family preserved by
creating a derived record with no name for their father. John B. JONES is the head of this
household.

Figure 11 - US Census – sibling-in-law (2), siblings in the household are linked through a
derived record for their father, the brother’s wife is correctly identified and linked to her
husband. Different codes are used for the two types of siblings-in-law. Gustaf SALTZER is the
head of the household.

Figure 12 - US Census – wife not in the household, but her parents were, family linkage was
preserved by creating a derived record for the wife.

Figure 13 - US Census – servant family, this household included a widow and her son, plus a
servant family consisting of a father, mother, and two children. Both are captured correctly. The
widow’s family is displayed first (with a derived husband) and then the servant’s family second.

Figure 14 - US Census – hidden Family, male head of household with his mother present, but her
surname is different than his, this suggests she has remarried since he was born, both are
captured correctly. Ellsworth B. FOOTE was the head of this household, his sister also resides
with him and she is correctly linked with a derived record for her husband based on her married
name.

Figure 15 - US Census – hidden family, based on the marriage year in the census the husband’s
children by a previous wife are in the household, by creating a derived record for the first wife
both families are correctly linked. Joke AUST is the head of the household, his family from his
first marriage is outlined.

Figure 16 - US Census – hidden family (yours, mine, and ours). Based on the marriage year in
this census this household includes Mathias LESTER, his wife Nancy, and their 4 children, plus
2 children by Mathias’ previous marriage, and 2 children (one each) from Nancy’s 2 previous
marriages, based on their surnames. All are correctly linked. The children that are outlined are
from the previous marriages.

Figure 17 - Probate Data – this same coding method has also been applied successfully to other
data types, in this case probate records from Kings County, Nova Scotia. The resulting family
views are exciting.

From these examples it is easy to see that capturing data sources in a lineage linked database
greatly increases the availability of information and thereby the ability to link (or match) the data
with other records, especially if they are in the same format.
As with any extraction effort there are potentials for errors and certain costs. Things like:
• Some census records do not have stated relationships
o In some cases these can be added to the extracted data to allow the enhanced
family linkage that is desired.
• Coding/Pointer errors can cause inaccurate family linkage
o Our CensusToGed data converter tests for many of these errors and identifies
most of them for us so we can correct them before creating the final database
• Not all families follow local name customs or patterns (like patronymics)
o An analysis of your data set will usually reveal these exceptions
o If they are minor, find, adjust, and allow for the exceptions
o If they are major, we turn off that feature in the CensusToGed converter
• It takes time to populate the relationship and position pointer data fields
o In some cases these tasks can be done accurately with automated processes
o In other cases they will need to be done manually and you will need to decide if
the added benefit is worth the additional data preparation cost

Considering the significant benefits gained from capturing the census (and other) data in a
lineage linked format (families, pedigrees, and descendants), we feel it is worth the extra effort it
takes to get there.
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