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Setting the scene

 Characteristics of 
Proper-Names (PNs)
 Not translated (usually)
 Particular to cultures

 Often carry culture dependent
meanings

 Very difficult for a computer to
identify

Proper names are like poetry in
the raw. Like all poetry they
are untranslatable.

W.H. Auden, "Names, Proper." 
A Certain World (1970). 
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Bible Translation in Context 1

 c. 7,000 active languages
 c. 550 completed translations

of the Bible
 c. 3,500 languages with

‘some portion’
 c. 3,500 without a translation

 c. 1.5b people
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Bible Translation in Context 2

 A collection of between 66 and 81 books
 Many different genres

 History, Prophecy, Poetry, Wisdom,
Mythology, Biography,
Correspondence, Apocalypse

 Translations typically take 10-15 years
 Often ‘staged’:

 New Testament & Psalms, 
 Old Testament, 
 Deutero-Canonicals.
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Bible Translation in Context 3

 Over a 10-15 year project
there can be many changes
and not just with the text
 Personnel and technology

may change
 Linguistic use may develop
 Competencies improve

 These and more all lead to
challenges in consistency



6

Managing Key Terms

 Categories
 Flora, Fauna,

Measurements, Ritual,
etc… and

 5,000 Proper Names
 People, tribes, nations,

clans, places, regions etc...
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Proper Names in the Bible

 About 5,000 different names
 May acquire host language

morphology
 Often undergo phonemic

transformation
 May carry meanings
 Renderings influenced by 

 Model texts and
 Local culture
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Consistency

 Developing world vernacular
languages
 Less stable orthographies
 Orthography changes mid-project
 Often speakers have lower literacy

levels

 Consistent renderings for key
characters very important
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Finding Proper-Names in a Text

 Minimal instruction from
the user (preferably none)

 Must work for any 
language

 2 Possibilities:

1) Statistical Glossing
May be defeated by complex

morphology or insufficient
corpus of text.

2) Matching phoneme patterns
Harder, but can work with a 

very small amount a text.
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The Solution: CogNomen
 Treats a name as an

ordered set of phonemes
 Starts with a model name

(usually from a local LWC)
 Parses model name into

phonemes
 Applies any known

phoneme transliteration
rules

 Searches target text for
similar sequences
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Two sub-processes

 PToleMy (PTM)
– Transforms a model name

into a form likely to be
found in the target text
• Orthography shift

• Character clusters

• etc...

 Percival (PVL)
 Discontinuous pattern

matcher
 Assesses how close a

possible solution is to the
target

 Checks for interference
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CGN – Process schematic:
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Example: Abraham / Ibrahimu

 Abraham
 Parse: A.b.r.a.h.a.m
 Get target text
 Generate word list
 Test for similar patterns:

 Ibrahimu
 Parse: I.b.r.a.h.i.m.u
 Find longest common

sequence shared by both
 _.b.r.a.h._.m._

 Check for ‘interference’
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How it works:

 Where:
 V = match value
 dS = length of sequence
 θ = maximum proximity threshold
 d1 = the greater of the distances

between the two x and the two y
coordinates

 d2 = the lesser of the distances
between the two x and the two y
coordinates
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Example Output - David
 Finnish

 Daavid 
 Daavidille 
 Daavidia 
 Daavidista 
 Daavidiin 
 Daavidilta 
 Daavidkin 
 Daavidilla 
 Daavidin

 Bi-Tojol 
(Mexico-Mayan)
 David 
 Dabid 
 Dabidi 
 davidi 
 Davidi 
 Dvidi 
 Davida 

• Daavid_ :
_ille, 
_ia, 
_ista,
_iin, 
_ilta,
_kin,
_illa, 
_in

• D_id_ : 
_av_i,
_av_a, 
_v_i, 
_ab_, 
_ab_i 
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Typical accuracy

 Book of Amos
 9 chapters
 16 personal names

 4 languages
 Finnish
 Swahili
 Spanish
 Indonesian

 Results:
 PVL alone 84%
 PVL + PTM 95%

 Finnish
 PVL alone 12/16 found
 PVL + PTM 15/16

 Mizraim – Egypt

 Swahili
 PVL alone 14/16 found
 PVL + PTM 16/16

 Spanish
 PVL alone 15/16
 PVL + PTM 15/16

 Mizraim – Egypt

 Indonesian
 PVL alone 13/16
 PVL + PTM 14/16

 Mizraim – Egypt, Joseph - Yusuf
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Limitations

 Linguistic:
 Translated names not 

found
 Difficult to get valid results

with very short names -

‘Ai’ (עי)

 Computing
 Highly compute intensive
 Matching between

element sets with more
than 18 members can
take a few seconds
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Benefits
 Sits in the background as

translators work identifying names
as they are entered into the text

 Identified names can be segregated
from morphology analysers and/or
morphology templates can be used
to improve other systems

 Lists cognates together (helps trap
spelling errors)

 Creating lists of names for a text
becomes very easy
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Wider Application 1
 Proper names are not unique in

not typically being translated.
Technical vocabulary may also
be transliterated between
languages. 

 CogNomen can automatically
build a technical index for a
document in any language,
based on identifying words
which share key term patterns.
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Wider Application 2

 The process which drives
CogNomen was described
to this conference in 2012.
We call it Percival.
Percival is an all-purpose
non-contiguous pattern
matcher. As such it can
find discontinuous
patterns in many different
contexts including:

 Automatic analysis of
complex, non-contiguous
morphologies (such as those
exhibited by Semitic
languages) for any language.

 Automatic recognition of
syntax patterns in any
language. (This work is at a
early stage but results are
promising).
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United Bible Societies (UBS)
Glossing Technologies Project

Machine Assisted Translation
For the Bible Translation community

jonriding@biblesocieties.org 
nboulton@biblesocieties.org
http://ubsicap.github.io/mat/
http://www.biblesociety.org/
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