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— The Big Picture —
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Canonicalization
a.k.a. (orthographic) ‘standardization’, ‘normalization’, ‘modernization’, . . .

The Problem
Historical text 6∋ orthographic conventions

Conventional NLP tools ⇒ strict orthography
Fixed lexicon keyed by orthographic form
Extant lexemes only

The Approach

þe Olde Wydgette Shoppe
↓ ↓ ↓ ↓

the old widget shop

Map each word w to a unique canonical cognate w̃

Synchronically active “extant equivalents”
Preserve both root and relevant features of input

Defer application analysis to canonical forms
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Aligned Corpus
Ground-Truth Canonicalizations

Manually verified canonicalization pairs (w 7→ w̃)

Full sentential context

Intuitions
1 Contemporary editions =⇒ already standardized

2 Expect mostly identity canonicalizations (w = w̃)

Construction (sketch) (Jurish, Drotschmann & Ast, [forthcoming])

Align historical text with a contemporary edition
maximize identity alignments

Confirm or reject type-wise alignments

Manually annotate only unconfirmed tokens

126 volumes (1780–1901), 5.6M tokens, 212k types
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Alignment-based Lexicon
Basic Idea

Deterministic type-wise mapping LEX : A∗ → A∗ : w 7→ w̃

Choose most frequent modern form for each input word
use string identity fallback for unknown words

Expected Weaknesses (Kempken et al., 2006; Gotscharek et al., 2009b)

Can’t handle any ambiguity

Identity fallback ; sparse data effects
especially for productive morphological processes

Alternatives
ID: naïve string identity baseline

HMM: robust generative HMM canonicalizer (Jurish, 2010c; 2012)

HMM+LEX: alignment-based lexicon with HMM fallback

. . . and more!
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— Nasty Surprises —
(and some ways to deal with them)
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Nasty Surprises
Intuition (1) Violations

Assumed: modern edition =⇒ strict orthography

Implicitly accepted identity pairs (w 7→ w)
ca. 59% types, 87% tokens identical modulo transliteration

Not always justified by the editions used (oops)

Letter Case bruder 7→ bruder 6= Bruder “brother”
trost 7→ trost 6= Trost “comfort”

Extinct Forms ward 7→ ward 6= wurde “was”
däuchte 7→ däuchte 6= dünkte “seems”

Prosodic Foot andre 7→ andre 6= andere “other”
eignen 7→ eignen 6= eigenen “own”

Dialect kömmt 7→ kömmt 6= kommt “comes”
nich 7→ nich 6= nicht “not”

Apostrophes in’s 7→ in’s 6= ins “into the”
s’ist 7→ s’ist 6= es ist “it is”
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Sanitation Engineering
a.k.a. ‘garbage disposal’

Coarse Pruning (by Region)
Dropped 5 volumes : verse, case, dialect

Dropped 204 pages in 41 volumes : dialect, foreign material

245k tokens ∼ 32k types ∼ 12k local types

Heuristic Pruning (by Type)
Invalidated all types containing

apostrophes or quotation marks
mixture of alphabetic and non-alphabetic characters

16k tokens ∼ 9k types

The Usual Suspects (under review)
Inconsistency with respect to online error database

Unknown “modern” forms (TAGH) (Geyken & Hanneforth, 2006)

57k tokens ∼ 12k types marked “suspicious”
currently 55k tokens, 10k suspicious types re-validated
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Corpus Summary

Text Resources
Source texts: Deutsches Textarchiv (DTA)

Belles lettres, drama, verse, philosophy (1780–1901)

Target texts: gutenberg.org, zeno.org

126 volumes ∼ 5.6M tokens ∼ 212k pair-types

Corpus Pruning
Removed all sentences containing “suspicious” material

13% tokens ∼ 18% types

Trimmed Corpus
121 volumes ∼ 4.9M tokens ∼ 174k types
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— Experiments —
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Method
‘Prototype’ Corpus ; Ground-Truth Relevance

relevant(w, w̃) :=
{
(v, ṽ) : ṽ = w̃

}

Most thoroughly annotated corpus subset
13 volumes ∼ 320k tokens ∼ 28k types (words only)

Training Corpus ; Canonicalization Lexicon ( LEX)

LEX(w) =




argmax

w̃
f(w, w̃) if f(w) > 0

w otherwise

Strictly disjoint from test corpus (by author)
101 volumes ∼ 3.5M tokens ∼ 158k types (words only)

Evaluation
Simulated information retrieval (pr, rc,F) (van Rijsbergen, 1979)

Tested methods: ID, LEX, HMM, HMM+LEX
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Results
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% Types % Tokens
pr rc F pr rc F

ID 99.1 55.7 71.3 99.8 78.5 87.9
LEX 99.0 87.8 93.1 99.8 98.5 99.2

HMM 98.3 93.6 95.9 99.6 98.5 99.1
HMM+LEX 98.6 95.7 97.1 99.8 99.3 99.5
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Conclusion

Aligned Corpus
Fast bootstrapping for a canonicalization lexicon

. . . but beware of identity mappings!

Alignment-based Canonicalization Lexicon
Surprisingly effective on its own

very high precision
mediocre recall for unknown types (sparse data)

Better as ‘exception’ lexicon for HMM canonicalizer
best overall performance
corpus-based and generative techniques

complement one another
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þe Olde LaĆe Slyde
(“The End”)

Thank you for listening!
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— Addenda —

HistCorp 2012 / 2012-12-06 / Jurish, Ast / Using an alignment-based lexicon . . . – p. 16/24



Results (pre-cleanup)
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% Types % Tokens
pr rc F pr rc F

ID 98.3 57.1 72.2 99.7 79.1 88.2
LEX 98.3 85.3 91.3 99.7 98.2 98.9

HMM 97.9 93.2 95.5 99.5 98.9 99.2
HMM+LEX 98.3 94.8 96.5 99.7 99.2 99.5
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Pruning Tool: Document List
http://kaskade.dwds.de/dta-ecp/view.perl
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Pruning Tool: Properties
http://kaskade.dwds.de/dta-ecp/edit.perl?doc=39#tabProps
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Pruning Tool: Regions
http://kaskade.dwds.de/dta-ecp/edit.perl?doc=39#tabPlot
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Pruning Tool: Pairs
http://kaskade.dwds.de/dta-ecp/edit.perl?doc=39#tabPairs
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Corpus Editor: Types View
http://kaskade.dwds.de/dtaec/types.perl?where=wold%3D%27Holle%27
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Corpus Editor: KWIC View
http://kaskade.dwds.de/dtaec/kwic.perl?where=wold%3D%27Holle%27
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Corpus Editor: Sentence View
http://kaskade.dwds.de/dtaec/sent.perl?sent=86493&token=1823583
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