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1. Introduction

From a geneal ogy r beseam stil $eecraldesblogicalrpiesns t | v e,
thatareyet to be solved. Some of these problems center on sharing and collaboration. Others
come froma r e s e ar c lusenredperiercavite gemdalogy software These problems
often discourage and frustrate genealogy reseaschérhe PhpGedView Research Assistant
Module is designed to solve these probleaid genealogistin their researchand provide a
better overall user experientar them It accomplishes thign many ways includindpelping to
manage and track researduiding the researchewith artificial intelligence and simpfying
online searching. The Research Assistaalso greatly simplifies the data entry procesg
redesigningtie user interfacand theworkflow for entering research results

2. ldentifying the Problems

One of the first research oriented problems that needs to lbedss a way for
researchers to preserve aithre their research with each other. It is important that they be able
to share both research that yielded results and research timat glild results. Thewlsoneed
to be able to track who is workingn eesearch tasks so that duplication of work is minimized.

Imagine that multiple family membersving in different cities are researching the same
family line. Without a way to track and manage the research that they are individually working
on,th¢ coul d easily dupl iAs@ imagineethat kour childrem rod s W 0
grandchildren come back to look at someone you researched, how thll ybam whatource
you have already looked tn Genealogists need a tool to help them track, manage, and log
research.

There is also a large gap between the way somesearahes information and the way
they enter it into their genealogicdiata management system. The data entry process can
become laborious.As an example,fia researchefinds a census recordthich enumerates 6
individuals they now have tmavigate toeach of those 6 individuandenter in multiplefact
records for each person. At the same time, they snmire that soueccitations are properly
and consistently enteredGenealogy researchers need a way to simplify their translation of
researchesults into genealogical data.hdy also need a way to simplify the entry of that data
while including proper source citations.

3. Managing Distributed Research

For the genealogy researchdre ttypical research workflow is an iterative process with
four stages: 1. Analyze the data, 2. Determine possible sources, 3. Research, and 4. Enter results.



This workflow is shown belovin Figure 1. After the results are enterdte researcher cycles
backto the beginningand analyzethe data agaito hunt for the nextlue.

1. Analyze 2. Determine 4. Enter
the data possible 3. Research Results
sources

Figure 1i Genealogy Research Workflow

While managing this workflowwve need a way to tracthe flow of information though
eachstageThe Research Assistant all ows wusers t
descriptions of the research to perforithese esearch tasks can be associated imviduals
or familiesfrom the genealogy datalhis allowsthemto keeptrack of all theresearch thatas
everbeendoneor is planned to be dorfer an individual Research tasks can also be organized
into virtual folders Thisallows researchers the optiongmup esearch tasks according to their
particularpreference. For example, they may want to organize research tasks into folders that
correspond to their harcbpy filing system. Theseresearchtasks can also be assigned to a
specific researcher who Mvdo the research All of this information is available online so that
any interested researchers can access the information anytime and anywhere.

4. Analyze the data
¥ Missing Information

A researchebegins by angking the data they already have. During qu s
the analysis phse the researcher identifidge informationthey would like t0 7 g source
research next They can use the research assistant to create research tasks ‘te: =
track and manage what they plan to do. | chockna oures

[ ||Burial Date:

Burial Source

The Research Assistaatds users in this step by looking through a E Dage bate
i ndi v redordandidestifying missing information.Figure 2 on the right | ojegeesoue
shows an example of the type of information the software will identify ag ==
missing information. Folderonserver [Tt ]

ot Task |

Beyond providing missing informatin, wehaveexpanedthe program ggyre 21 missing
to further assist the researchéwough the use of Bayesian data miningpformation
techniques. Bayesian data mining begins by analyzing existing data to determine probabilities
and establish rules. These probabilities and ruleshare used to predict trends or highlight
anomaliefl]. With genealogy we caapply these techniques to prediathat the missing
information most likely is.

The Research Assistacurrently has the tools to analyze genealogy data set and
discover the probabilities foseveral preset rules. The results @irewn below in Figure 3For
example thidigure shows that for the given data set there is an 87% probability that you will
share the same surname as your fathi@ere is no surprise thergiven that thisglata sets from
a traditional Americarfiamily. But these results would be very different for cultures that follow



Data Correlations

different patronymics. It is interesting to note L;E;'af:j t:f;:ﬂ Moz :Z'::;:’atﬂ Z:;E;;
that for this data set it is more likely for you 1 jpneee  smee bonth s | #6.59%
be born in the sam@ace your spouse was bor [guspice DeathPlace |40.85%
(819%), than for you to be born in the same ple 7%, —
your father was born (23%), or even the sal |eiezs |Fatner BrhPlce | 2285%
place where your parents were married (22¢ ZF= e s o
Calculating these probabilities for a specit empae oo Brth Place | 22.39%
data setallows us to give more accurate 2:::2:::2 :I“h“;*“““d““sba”d Al O Gl T 2:::::::2 z;z
predICtlonS Birth Place Famnily as a Child Marriage Place 21:03%
Given Marmes Mother Given Mares 20.86%

We canalsorun thesesame calculations —o ProsecEriEimimatin, s A

ona particular individuand his close relatives Figure 3 Data correlations from a sample data set

This providesevenmore localized probabilities

for a person. Then combining the local probabilities with the remote probabilities we can
determinethe mostikely values for informatin. An example of a table showing the combined
probabilities including theelated data is shawbelow in figure 4.

Data Correlations

Local Data Related Record Related Data  Local Percentage Global Percentage Average Related Data

SLIMamme Father SLInanne 97.73% 86.82% 92.27% Father's Surname: WILTEANK

Surname Mather Surname 0.00% 2.49% 3.49% Mother's Surname: HALL

Birth Place Father Birth Place 0.00% 22.86% 22.86% Father's Birthplace: Salt Lake City, Salt Lake, Utah Tetritory
Eirth Place Mother Birth Place 4.65%: 22.20% 13.52% Mother's Birthplace: Salt Lake City, Salt Lake, Utah

Birth Place Farnily as a Child Marriage Place || 17.65% 21.03% 19.34% Parents” Marriage Place: St George, Washington, Utah Territory
Occupation Father Occupation Mo Datal Mo Datal Mot Enough Datal | Mot Enough Datal

Occupation Mother Occupation o Datal No Datal Mot Enough Datal | Mot Enough Datal

Death Place Birth Place 6.25% 19.12% 12.69% Birth Place: 5t George, YWashington, Arizona Territory
Death Place Family as a Spouse Martiage Place || 15.38% 22.50% 18.94%,

Birth Place Family as a Spouse Marriage Place || 14.81% 22.42% 18.62%

Death Place Spouse Death Flace 44,44, 46.59% 45,52%, Spouse's Death Place: Springervile, Apache, Arizona

Birth Place Spouse Birth Place 0.00% 31.11% 31.11% Spouse's Birth Place: Vernal, Uintah, Utah

Christening Flace Eirth Flace 25.00% 20.44%, 27.22%, Birth Place: 5t George, Washington, Atizona Territory
Baptism Place Birth Place Mo Datal Mo Datal Mot Enough Datal | Mot Enough Datal

Burial Place Death Place 48.39% 40.88% 44.63% Death Place: Springerville, Apache, Arizona

Given Names Father Given Mames | 14.46% 22.08% 18.27% Father's Given Name: Elis

Giver Names Mather Givent Mames || 15.56% 20.86% 18.21% Mother's Given Name: Hannah

Given Mames Farmnily as a Child Husband Family as a Child Husband | Given Mames | 13.31% 22.26% 17.79% Grandfather's Given Name: Spencer

Given Names Farnily as a Child Wife Family as a Child Wife Given Mames | 15.95% 20.54% 18.24%, Grandmother’s Given Name: Ann

Figure 47 Combined data correlations with related data

Once armed with thisdata for a
person, we can enhance the missi | [pestha
information to suggest the most probak [0 ertnsouc
data for a mISSIng blrth place Or the mc U 'IB'IQiahrgli‘:c:nAB% chance that the birth place is: Dol Washingtars Twi, Harals, Ghio
probadle source the researcher should lo
in. Figure 5to the rightshows an example o e e

this. Add Task
Figure 51 Missing information with birth place suggestion

¥ Missing Information

There is still a great deal dfiture workto do in the area of Bayesian data mining for
genealogy and for the Research AssistaResearch needs to be done to sesxgfandng the
code with the ability to infer its own rules as it analyzesdaie will add any value We also



need to adddjustthe probabilities wheréhey hae matching data This round also focused

largely on places, but similar work needsoe done for dates.

5. Determine possible sources

Once a researcher knows what they want to find, they then try to determine the possible

sources that might lead them to this informatiddources are generally pka oriented so it is

important to determine a geographic location for the desired data. It is also important to have an
estimateddaterangein order to further narrow the possible sources of information.

The Research Assistant can help in determinirggipte sources of information by taking

the data from the analysis phase gnéryinga database to determine the most likely sources to

contain that informationlf the user has entered sources in their genealogy information then we
can use their existghnsources as part of our dataset. We can also expand this through web
services to use a global database of sotgcerds For example we could query the Family

History Library catalogue or we could query an open community sponsored source repository.

Once a source has been identified, that source can be entered into the Research Assistant
and associated with the research task. This allows us to ttnackesearch from a source
perspective Thisis usetll if you plan togo and research in a soutmed wanto easily find all

of the researchasksthat relate to that source

6. Research

At the research stage, the researcher looks for the data in the source. This may involve
looking in online indexes, or scrolling through rolls of microfilm, or driving to raetery. This
is also the stage where hardpies of datare created and textual results are extracted from the

sources.

The Research Assistant aids the researcher in this stac & o Search
providing the ability to automatically search common online inde
with the click of a single button. Figure$h ows t he 0 oo
tool for FamilySearch.org. You can see that much of the data for et
individual is already filled in and all the user has t0 do iS Press . ome oo
N Sear c h oBasedian the site to be seadhthe user has thi e e smame
option of specifically sel ec memeenms

individual record they want to include in their search query. st
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FamilySearch.org Plug-in

This Auto Search tool uses a pluggable framework on Figure 61 Auto Search
backend so that new sites can be easily plugged &gtogram. We currently have Auto
Search plugns for Ancestry.com, Ancestry.co.uk, FamilySearch.org, Genealogy.com,
EllislslandRecords.org, GeneaNet.org, and WeRelate.org. In the future through web ,services
screen scrapingr ScreenCrayons[2we ho to be able to pull information directly back from

these sites and add it to the genealogy ddtahas also been suggested that we provide a

combined search of all of these sites and display the results in a combined format.
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7. Enter results

Once the redts have been accumulatedey now have to be translated into genealogical
data and entered into your genealogical database. It is important at this stage to met sure
all of the datdhat is being enterad properly cited with the source where tteda came from.

At this stage in the Research Assistant, the user chooses to complete the research task that
they have been working orwWhen completing the
task they will be prompted to choose a sour °
citation form to enter their information. Fc
exanple if the user was looking up information in __
census record, they can choose to enter their re« ==
through a census citation fornkigure 7shows an
example of an 1880 Census Source Citation fol
These forms are meant to more closely match
layoutand f or mat of a s.
Again the source citation forms use aigdable
architecture so that new forms can be created
added easily.

1880 United States Federal Census

tttttttttttttt

- ; dat a.

Figure 7 7 Example 1880 Census Citation Form

After entering the source citation and filling out the appropriate data extraction form, the
Researlb Assistant uses this new data to automatically infer new fatiere is a wealth of
genealogy information in a census record for example. We can learn such information as birth
dates and places, marital status, occupation, and family relationshipausBethe user entered
the data into a structured form, we can automatically compare it with existing data and infer new
data from it. The user then has the option of choosing what inferred data they want
automatically added Refer to Figure 8for an exanple of some inferred facts that were
generated from a census citation.

In most programs, the user must first navigate to

1850 United States Federal Census the person they are interested in, and then enter the fact

SR l“::;f&;s:]@m“ — data for that person, along with the source citation. They
e - . then navigatdo the next person and repeat. This is an
Facts especially time consuming and tedialega entryprocess.

I — Especially when using a program that does not allow
R . linking to source citations, or at least thlility to copy

inferred Facts citations from one fact to anotheihrough the research
e rtwvass an e assistant you can enter all of the data gleaned from a
Occupaton | Nancy HAWS | Akt Kaeping Houssoccupsaton fect, | ] source on a single screen and choose the people it should
SRR e e e L be associated with.An exampleof this can be seen in
Figure 8 i Citaﬂonﬁ and Inferred Facts  F1gure 8to the left.Once this data is submitted it will be

added tot he peopl eds individual r
proper citations.

Any factual data entered through the Research Assistant will not be editable through the
normal editing interfaces. You woul dndét want
to be changed somewhere else. Also if the information were updated you would want that same



information updated everywhere else it is used. So if any user chooses to edit a fact that was
entered through the research assistant, they will be taken backése¢hech assistant to edit the
data.

8. Conclusion

The Research Assistant helps the genealogy researcher at each stage of their research
workflow. Using artificial intelligence techniguéscan aid theuser in analyzing their data. It
can help the resezher find the information they are looking for and it can help them enter that
information into their genealogy database. It integrates closely with the PhpGedView genealogy
application so that research is connected to the data. Because it is an ayplication, the
data is available anytime and anywhere to anyone who needs it.
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