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WHY ?

Building ontologies, especially for genealogy, often requires 
Named Entity Recognition (NER) and Named Relation Extraction (NRE).

Both are difficult on plain text.

Fortunately, many genealogical facts can be found in semi-structured text.

On semi-structured text, both NER and NRE are easily accomplished via
generalized template matching.
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NAMED ENTITIES AND RELATIONS

Named entities:
1707 is-a BIRTH DATE (X is_a Y)
Leonard Euler is a PERSON (X is_a Y)

Named binary relations:
Leonard Euler WAS_BORN_IN 1707 (X was_born_in Y)
1707 IS_BIRTH_DATE_OF Leonard Euler (X is_birth_date_of Y)

i𝜋𝜋e + 1  = 0  (X raised_to_the_i_times_Y_plus_Z_is_zero)



AGENDA

Part I Now From unicode page text to Family Records

Part II  Next Thursday From family records to Family Relations
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EXPERIMENTAL DATA

Kilbarchan Miller Ely Total

pages 139 389 301 829

lines of text 9,296 16,040 10,446 35,782

tokens (inc. EOLs) 82,577 239,135 151,371 473,083

templates 17 18 14 49

labeled tokens 39,203 91,633 39,440 170,276

family records 14,789 15,674 3,379 33,842

classes 8 10 8
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Class Kilbarchan Miller Ely
HEAD: 14789 15674 3379
SPOUSE: 4242 3857 5792
CHILD: 4122 4754 6818
TWINS: 141
PARENT1: 6446 5557
PARENT2: 6080 6126
BIRTH DATE: 3676 8734 7070
BAPTISM DATE: 8941

MAR. DATE: 3127 2420
DEATH DATE: 12712 2278
BURIAL DATE: 10839
BIRTH PLACE: 12302
MAR. PLACE: 165
DEATH PLACE:
BURUIALPLACE: 10235

Total 39203 91633 39440

NAMED ENTITIES
LABELED BY
GreenEx:

Person Names, 
Place Names,
Dates
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PRECISION AND RECALL ON LABELED TEST DATA

pages 6 6 6

lines 356 268 243

tokens (inc. EOLs) 3126 3842 3423

Precision 0.999 0.996 0.997

Recall 0.972 0.988 0.980

F-measure 0.985 0.992 0.988

Kilbarchan           Miller              Ely   
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Task Time Notes
Browse new book 40 Locate common constructs and 

front/back pages w/o useful data 

Cut-and-paste  directory and files names 5 Home directory, Text-files. Out 
directory, ClickEx

Initialize ClickEx and select a representative page 22 Enter (11) literals and (12) aliases

Compile (9) book-specific  format variants 14 Additional  format variants from 
templates may be added automatically

Enter one template for each class (8 here) 9 Logged by ClickEx

Enter (13) additional templates from auto-suggestion 16 Logged by ClickEx

Edit (2) templates based on template-usage statistics 12 Logged by ClickEx

Re-run GreenEx to generate output files 5 Logged GreenEx run-time: 32 seconds.

TOTAL 123 Totals  for other books within 20%

USER TIME BY TASK FOR KILBARCHAN (MINUTES)
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GENERALIZED TEMPLATE
a tagged 4-tuple with floating format variants

TEMPLATE ID        CLASS    SEARCH PHRASE _____   ____  EXTERACT PHRASE

Tagged template:   

PARENT 1               dau. of Julia Ely

T6 PARENT 1         PROGENY  PREPOSITION CAP CAP; CAP CAP CAP; ...
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HOW MANY TEMPLATES?
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TAGS, LITERALS and ALIASES
EOL Line break
MONTH  (January, Jan., February, Feb., ...... Dec.)
YEAR (1600 – 1950)
PROGENY (child, children, son, sons, daughter, daughters,  dau.)
PREPOSITION (at, in, on, to, from, of) .
CAP John, Smith, O’Hearn, McDuff, MacLeod, Brown-Smith, W.
ALL_CAP JOHN, SMITH, O’HEARN, BROWN-SMITH,  W. ....
NUM 1 – 100
NUM6 100,000 – 999,999
PUNCT ;,:, !, ?, -
yyy everything else

LITERALS: . , born, died, married, mother, father,  informant...
ALIASES: b = b. = born, d = died, m = mother, m = married, f = father

NB:  book-specific LITs and ALIASES are  specified by the user.
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FORMAT VARIANTS EXTEND TEMPLATES 

A template for BIRTH DATE, and another for BIRTH PLACE, suffice 

b Ohio

b Carlisle PA

b VanBuren Twp Dke Co OH

b 14 Nov 1861 Miami Co OH

b Twin Twp Dke Co OH EOL 1 Sept 1913

b 30 July 1854

b 1823
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Autosuggestions
are based on statistical analysis of tagged text processed with current templates

• Partially matched templates  

• Extendable search or extract phrases   

• Unmatched phrases in same tag context as identical labeled phrases
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SEMI-STRUCTURE CONSTRAINTS

1. Search Phrase and its Extract Phrase in the same family record

2. Search and Extract Phrases alternate, except for collocations

3. Extract cannot precede its Search Phrase 

4. Nearest preceding Search Phrase prevails

5. Different Classes cannot share the same Extract Phrase

i𝜋𝜋e + 1  = 0

Like poetry, semi-structure is in the eyes of the beholder
who assigns  the Classes, Search Phrases and Extract Phrases  

×
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9. 243357. Henrietta Mills Hyde (127 St. James Place, Brooklyn, N.
10. Y.), b. 1826, dau. of Julia Ely and Zabdial Hyde; m. 1848, Charles
11. Smith Shelton, Madura, India (missionary), b. 1819, d. 1879, son of
12. George Shelton and Betsy Wooster. Their children :
13. 1. Fanny Arabella, b. 1850; m. 1874, Arthur Harry Bissell.
14. 2. Julia Elizabeth, b. 1851 ; m. 1878, Chas. J. Van Tassel.
15. 3. Charles Henry, b. 1854, M.D., 288 Fourth St., Jersey City, N. responds.
16. 4. Henry Hyde, b. 1858.

243357. Henrietta Mills Hyde (127 St. James Place, Brooklyn, N.
Y.), b. 1826, dau. of Julia Ely and Zabdial Hyde; m. 1848, Charles
Smith Shelton, Madura, India (missionary), b. 1819, d. 1879, son of
George Shelton and Betsy Wooster. Their children :
1. Fanny Arabella, b. 1850; m. 1874, Arthur Harry Bissell.
2. Julia Elizabeth, b. 1851 ; m. 1878, Chas. J. Van Tassel.
3. Charles Henry, b. 1854, M.D., 288 Fourth St., Jersey City, N. J., responds.
4. Henry Hyde, b. 1858.

RECAP

MATCHED SEARCH AND EXTRACT PHRASES



HIP 2021 Lausanne Nagy: Generalized Template Matching for NER 16

…HEAD:,578,10,9,3,Henrietta,Mills,Hyde,B_DATE:,578,11,9,1,1826,PARENT1:,
578,11,23,2,Julia,Ely,PARENT2:,578,11,37,2,Zabdal,Hyde,M_DATE:,578,11,54,1,
1848,SPOUSE:,578,11,60,3,Charles,Smith,Shelton,B_DATE:,578,12,47,1,1819,
D_DATE:,578,12,56,1,1879,PARENT1:,578,13,1,2,George,Shelton,PARENT2:,
578,13,20,2,Betsy,Wooster,CHILD:,578,14,4,2,Fany,Arabella,B_DATE:,578,14,23,1,
1850,M_DATE:,578,14,32,1,1874,SPOUSE:,578,14,38,3,Arthur,Harry,Bissell,
CHILD:,578,15,4,2,Julia,Elizabeth,B_DATE:,578,15,24,1,1851,M_DATE:,578,15,34
,1,1878,SPOUSE:,578,15,40,5,Chas,.,J.,Van,Tsel,CHILD:,578,16,4,2,Charles,Henry,
B_DATE:,578,16,22,1,1854,CHILD:,578,17,4,2Henry,Hyde,B_DATE:,578,17,19,1,
1858,HEAD:, …

FAMILY RECORD

.....,PARENT2:,578,11,37,2,Zabdal,Hyde......
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SUMMARY

Generalized templates matching   Semi-structured text

Artificial Intelligence* Machine Learning and Neural Networks

Fast ?

Accurate ??

Improvable ???

Transparent ????

∴ FAIT accompli!

* original definition:  rules and logic rather than statistics and neural networks
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NAMED
RELATION
EXTRACTION:

Thank  you!

Prof. David W. Embley,
Brigham Young University,
FamilySearch,
HIP reviewers
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Dave Embley 2019
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GUI  ClickEx Dashboard
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TEMPLATE BUILDING WITH CLICKEX
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ERRORS
Sample Size: Too small for reliable error analysis at current accuracy.

Precision: Only about a third of all tokens need to be labeled.
The few precision error due to assigning a label when none is required.

Recall: All missed matches are due to OCR errors.  
But most OCR errors are caught by the autosuggestion routines.

Correction: We can spot most errors but cannot correct them.  
For  example, b. 163S  is clearly a birth date, but is it 1638 or a635?

Detection:  Downstream checks for inconsistent or implausible data.
Combining multiple (redundant) sources.

Semi-structure: Found no violation of the semi-structure constraints.
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TWO LINES OF LABELED TEXT
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Parish of Kilbarchan.
Adame, Robert, par., and Issobell Adame, par. of Lochwinnoch,
in Pennell 1679 m- 2I Mar. '678
A daughter, 30 Mar. 1679.
Adam, William, par., and Elizabeth Alexander, par. of Paisley
m. Paisley, 15 May 1650
Adamson, Alexander, in Kilbarchan, and Mary Aitken p. 12 Feb. 1763
Mary, born 16 Oct. 1763.
David, born 1 May 1765.
Aird, William, and Margaret Aitken, in Auchincloigh
Margaret, 9 Feb. 1707.
Aitken (Akin), and Elspa Orr m. 18 Dec. 1693
Aitken, Allan, and Mary Aitken
Agnes, 10 May 1741.
Aiken, David, and Janet Stevenson m. 29 Sept. 1691
Aitkine, Thomas, and Geills Ore m. 21 Dec. 1661
W. Richard Allasone and Ninian Aitkine.
Aikine, James, and Jean Allason, in Ramferlie, 1696 in Kaimhill
m. 23 Jan. 1679
John, 28 Nov. 1679.
William, 28 Aug. 1681.
Isobel, 12 July 1691.
Thomas, 19 Jan. 1696.
Allan, 19 July 1698.
Elizabeth, 26 May 1701.
Aitken, James, in Sandholes, and Mary Henderson p. 10 July 1741
John, 26 Dec. 1742.
James, born 28 Sept. 1744.
Robert, born 12 May 1747.
Matthew, born 11 April 1749.
William, born 22 April 1756.
Aitken, James, and Janet Moodie
Elizabeth, 25 July 1742.
Aitken. James, in Abbey par. of Paisley, and Janet Lyle, par.
p. 7 June 1755
Aitken, James, in Kilbarchan, and Jane Lindsay
Jane, born 4 July 1755.
Margaret, born 9 Sept. 1757.
John, born 21 Oct. 1762.
James, born 26 Oct. 1764.
Janet, born 14 April 1768.
Aitken, James, in Lochermiln, and Janet Gardner 1760 in Barbush
Mary, born 15 May 1758.
Christian, born 1 May 1760.
Janet, born 19 Jan. 1764.
Robert, born 28 May 1766.
Jane, born 28 Aug. 1768.
Aitken, James, par., and Janet Houstoun, par. of Houstoun p. 11 Jan. 1772
Aitkine, John, par., and Janet Muire, par. of Paisley
m. Paisley, 22 Oct. 1650
Akine, John, 1655 in Todhils
William, 15 Oct. 1652.
James and William, 9 April 1654.
Jonet, 1 July 1655.
Margaret, 1 May 1659.

KILBARCHAN
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ABERNATHY, ELMER d 4 April 1924 252 Bellevernon Ave BD Greenville Cem 6 Apr
1924 b 5 Oct 1863 age 60-5-29 pd by ELLEN ABERNATHY
ACCETTE, FRANK d 16 Oct 1942 Friday 3:15p.m. Greenville Dke Co OH BD Oct 1942
Abbottsville Cem Dke Co OH b 20 April 1897 Montreal Canada age 45-5-26
f JOSEPH ACCETTE m AGNES QUEIRLLON waiter in restaurant sp & informant
LENA ACCETTE 405 Central Ave physician Dr Mills religion Catholic
War record: enlisted 21 Feb 1918 disch 19 Aug 1919 World War I Canadian
Expeditionary Force Army 2nd Depot Batt C.O. Reg . Services Catholic
Church clergy Father Gnau
ADAMS, ADAM DANIEL d 30 Aug 1931 Miami Valley Hosp Dayton OH BD Castine Cem
2 Sept 1931 b 18 May 1872 Preston Co WV age 59-3-12 f COLEMAN AD.AMS
Barber Co WV m RACHAEL BOWMAN Barber Co WV married farmer
ADAMS, ANNA E. 2215 Rustic Road Dayton OH d 24 Aug 1942 Monday 2:45a.m. Dayton
Montgomery Co OH BD 26 Aug 1942 Frankli n Cem OH b 7 Feb 1856 Franklin OH
age 86-6-17 f DAVID ADAMS single housekeeper informant Mrs LOUIS MEYERS
2215 Rustic Road Dayton OH physician Dr Sacks clergy Rev Jones Dayton OH
services Baptist Church in Franklin OH
ADKINS, HESTER d 6 Nov 1925 Weaver's Station BD Fort Jefferson Cem 8 Nov 1925
age 84-3-9 chg to RILEY ADKINS, pd by JAMES A. ADKINS
ADKINS, JAMES ALEXANDER d 2 Sept 1944 Wayne Hosp Greenville OH BD 4 Sept 1944
Fort Jefferson Cem Dke Co OH b 19 June 1872 Vandalia IL age 72-2-13
f RILEY ADKINS Dke Co OH m HESTER McCOOL retired rural mail carrier
sp CORA ADKINS 65 years sisters Mrs MARY VIETS Dayton & Mrs CLATE RIEGLE
Fort Jefferson
AIKEY, JACOB CLARENCE d 2 Oct 1937 N.W. of Pikeville 1~ mile BD Oakland Cem
5 Oct 1937 b 14 Dec 1855 Union Co PA age 81-9-18 f THOMAS AIKEY Maine
m ALVINA KATHERMAN married retired farmer sp LYDIA
AIKEY, LYDIA ANN d 27 Aug 1925 7~ mile N.E. of Greenville BD Oakland Cem 30
Aug 1925 age 60-9-23 chg to JACOB AIKEY
ALBRIGHT, ADAM C. d 28 June 1920 Piqua OH hosp BD Abbottsville Cem 1 July 1920
age 72-7-27
ALBRIGHT, CARL ROLAND d 21 June 1917 VanBuren Twp BD Abbottsville Cem 23 June
1917 b VanBuren Twp age 11-2-10 f ALLEN ALBRIGHT m ANNA WEAVER
ALBRIGHT, CATHARINE d 10 May 1930 4 mile S.W. BD Greenville Mausoleum 13 May
1930 age 94-5-20 pd by DAYTON & CHAS ALBRIGHT
ALBRIGHT, ESTHER R. d 1 Jan 1946 113 Sherman St Dayton OH BD Abbottsville Cem
Dke Co OH 3 Jan 1946 b 22 July 1863 Butler Co OH age 82-6-9 f THOMAS
BENTON MORRIS Butler Co OH m ANGELINE HARROD Hamilton Co OH housekeeper
widow sp WINFIELD S. ALBRIGHT 1 daughter Mrs HENRY RANCH 4 sons HENDERSON
of Greenville WILBUR of Greenville GEO of Dayton ELBERT of Dayton
12 grandchildren 2 brothers ARTHUR MORRIS Venice OH & SAM MORRIS Harrison
OH 2 sisters Miss ELLA MORRIS Greenvi lle OH & Mrs ADA HARP Tulsa OK

422 THE ELY ANCESTRY.
SEVENTH GENERATION.
243331- James Joseph Ernest Ely, son of Elisha Mills Ely and
Catherine Elizabeth Boode; m. Anna Horloff. Their children:
1. Alphonse.
2. August.
3. Alice.
4. Alfred.
243332. Alphonso Ethelbert Mills Ely, Palmyra, Mo., b. 1821, son
of Elisha Mills Ely and Catherine Elizabeth Boode; m. 1841, Drusilla
Pinkston, Palmyra, Mo., who was b. 1820, dau. of Peter Pinkston and
Abig-ail Davis. Their children :
1. Laura Ann Catherine, b. 1842.
2. Emma McLellan, b. 1850.
3. Alphonse Ethelbert Mills, b. 1852.
4. Mary Bailey, b. 1855.
5. Ophelia Goldburg, b. 1861.
243351. Elizabeth Plummer Hyde, b. 1814, d. 1855, dau. of Julia
Ely and Zabdial Hyde; m. 1834, Robert McClay Henning (243362X),
who was b. 1812, d. 1875, son of James Gordon Henning and Alicia
Courtney Spinner. Their children:
1. James Spencer, b. 1835.
2. Julia Ely, b. 1837; m. 1854, Robert Pearce (Mrs. Julia Ely Pearce, 58
St. John's PL, Brooklyn).
3. Edwin Courtney, b. 1838.
4. Henrietta Mills, b. 1841. (Her son is Dr. Chas. H. Shelton, 288 Fourth
St., Jersey City).
5. Elizabeth Alicia, b. 1843.
6. Robert McClay, b. 1847.
7. James Woodruff, b. 1850.
243353. Edwin Clark Hyde (13 Warren St., St. Louis), b. 1819,
son of Julia Ely and Zabdial Hyde ; m. 1844, Elizabeth Ann Peake (Gordon),
who was b. 1816, dau. of Henry Peake and Isabella Herring
( Snyder) . Their children :
1. Henrietta Mills, b. 1845, d. 1848.
2. Susan Isabella, b. 1847.
3. Samuel Peake, b. 1850.
4. Annie Carroll, b. 1851, d. 1857.
5. Allen Withers, b. 185S, d. 1856.
243356. Julia Ely Hyde, Marion, Perry Co., Ala., b. 1824, 'dau. of
Julia Ely and Zabdial Hyde; m. 1844, Alexander Clark Bunker, who
(vas b. 1822, d. 1846, son of Thomas Bunker and Sally Raymond; m.
2nd, 1854, Washington Holmes Havens, St. Francisville, Mo., who was

MILLER ELY
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