TOWARDS A METRIC FOR PARAPHRASTIC
MODIFICATION

ABSTRACT AVAILABLE AT: HTTPS :
//DH2018. ADHO . ORG/EN/TOWARDS - A-METRIC- FOR- PARAPHRASTIC-MODIFICATION/

Maria Moritz,' Johannes Hellrich,%* and Sven Biichel®

! eTRAP Research Group, University of Goettingen, Germany
2Graduate School “The Romantic Model’, Friedrich-Schiller-Universitat Jena, Germany
3JULIE Lab, Friedrich-Schiller-Universitat Jena, Germany

Digital Humanities 2018, Mexico City, June 26-29

Electronic Text Reuse Acquisition Project
GOTTINGEN CENTRE FOR
DIGITAL HUMANITIES
SPONSORED BY THE

@ GEORG-AUGUST-UNIVERSITAT * Federal Ministry
GOTTINGEN o of Education

and Research


https://dh2018.adho.org/en/towards-a-metric-for-paraphrastic-modification/
https://dh2018.adho.org/en/towards-a-metric-for-paraphrastic-modification/

MODIFICATIONS IN PARAPHRASTIC REUSE

Text Reuse is the written repetition of text. In historical texts, text reuse detection
challenges include:

language variation over time
incomplete witnesses

diverse reuse types

To further improve automatic detection of paraphrase, we:

quantify paraphrastic modification

to better understand reuse
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METHOD

MorphAdorner Berkeley operation classification
Word Aligner assignment
relative OP
parallel Bible corpus word aligned corpus frequencies weighted features
tokenized
0001 In the corpus 0001 0001
beginning God - | - - *
I g K inat 26 nop s 1 lem
- i . syn
0002 And the earth r normalize thethe r lem .2 17)}’] 5
was without form =2 | corpus | 9 | beginningfirst 5 7% | syn A o+ yph
God-God co-hypo .1 T EYRY

0001 At the first j created-made fallback .2
God made .. lemmatize -
0002 And the earth corpus
was waste ..
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PARALLEL BIBLE CORPUS AS TEXT DATA

Name Abbr. Publication Source Translation Class
The Webster Bible WBT 1833 bst' standard

English Revised Version ERV ~ 1881-1894  mys> standard

Darby Bible DBY 1890 ptp? standard
Brentons English Septuagint  LXXE ~ 1844-1884  mys’ literal

Youngs Literal Translation YLT 1862 bst' literal

Smiths Literal Translation SLT 1876 mys? literal

Thttp://wwa. biblestudytools. con/
www.mysword. info/
3 Mayer & Cysouw 2014
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ALIGNMENT AND OPERATION ASSIGNMENT

They that wait renew their strength they mount up with wings as eagles they walk [...] be weary

fallback | syn syn NOP hyper NOP  [lower [hypo [lem |syn

Those expecting pass to power They raise up the pinion as eagles They go [...] are fatigued
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ALIGNMENT AND OPERATION ASSIGNMENT

Abbr. Operation
They that wait rene y walk [...] be weary
NOP perfect match
lower case-folding matches
lem lemmatizing matches
fallback | syn . " . er /hypo [lem [syn

editdist writing variant
syn synonyms match
hyper source word is hypernym of target word
hypo source word is hyponym of target word

Those expecting| 0yPo co-hyponyms match [...] are fatigued
fallback other
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OPERATION RATIOS FOR INSPECTION

Darby’s Bible Translation & the English Revised Version

id NOP lower lem editdist syn hyper hypo co-hypo fallback
01001001 0.889 0.0 O.111 0.0 00 00 00 00 0.0
01001002 0.815 0.037 0.0 0.0 0.037 00 00 00 0.1
01001003 09 01 0.0 00 00 00 00 00 0.0

Young's & Smiths Literal Translation

id NOP lower lem editdist syn hyper hypo co-hypo fallback
01001001 0.778 0.0 011 0.0 00 00 00 oO1M 0.0
01001002 072 0.04 0.0 00 0.04 004 00 00 0.16
01001003 0.714 0.0 0.143 0.0 00 00 00 00 0.143
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LOGISTIC REGRESSION MODELING (YES/NO-DECISION)

relative OP aligned Bibles
frequencies from same/different class?

N lem

features
/ syn

0001 WBT-YLT

NOP .5 —> hypo
lem .2

syn .1 \

co-hypo .1 co-hypo
fallback .2

hyper

fallback
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FEATURE WEIGHTS

Label(xi) Operation Estimated
coefficient Orelative
NOP perfect match dropped
lower case-folding matches 0.060
lem lemmatizing matches 0.195
low_editdist  writing variant 0.068
syn synonyms match 0.190
hyper source word is hypernym of target word 0.117
hypo source word is hyponym of target word 0.170
co-hypo co-hyponyms match 0.122
fallback other 0.078

=1.000
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FEATURE WEIGHTS

Label(x;) Operation Estimated
coefficient Brelative
NOP perfect match dropped
lower case-folding matches 0.060
lem lemmatizing matches 10.195]
low_editdist writing variant 0.068
syn synonyms match 10.190|
hyper source word is hypernym of target word 0.117
hypo source word is hyponym of target word [0.170]
co-hypo co-hyponyms match 0.122
fallback other 0.078
=1.000
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OUR SCORE CONSIDERS WEIGHTED FEATURES

Based on the estimated coefficients, and the operation frequencies, we define
the paraphrasticality par between two word-aligned text spans a and b as:

par(a,b) = >, Qz-xf;’b
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VALIDATION OF PAR(A,B)

b
ERV WBT | LXXE YLT  SLT

DBY 013 013 | 029 031 0.29
ERV - 009 03 032 031
a WBT - = 028 033 029
LXXE - = - 042 037
YLT - - - - 031
similar I distant

DBY, ERV, WBT = standard translations
LXXE, YLT, SLT = literal translations
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SUMMARY

We present a technique to measure paraphrasticality that:
- describes paraphrasticality as frequency of modifications for which we find
empirical weights, and

- is specifically useful for applications in the humanities as operation
frequencies and weights are open to manual inspection.

« Future Work: a comprehensive comparison against existing metrics (e.g.,
BLEU, METEOR) will be published (Moritz et al. 2018, LaTeCH).
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THANK YOU!
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LICENCE

The theme this presentation is based on is licensed under a Creative Commons
Attribution-ShareAlike 4.0 International License. Changes to the theme are the

work of eTRAP.
C®O
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