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Motivation -SL

B From Microsoft's German website www.microsoft.de:

B “Zeigen Sie andere far einfaches
neben dem an.”
m - nutzt beschleunigung.

werden schneller geladen, damit Sie noch
reibungsloser en kdnnen.”
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http://www.microsoft.de/

Motivation —SL

Cognitive Systems Lab

® With the globalization words from other languages
come into a language without assimilation to the
phonetic system of the new language

® To economically build up lexical resources with

automatic or semi-automatic methods
=» detect and treat them separately
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Overview
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Outline 2SL

Cognitive Systems Lab

2. Test Sets

3. Single Features

4. Combinations

5. Summary and Future Work
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Test Sets - Domains 2SL

Cognitive Systems Lab

® German IT website
® www.microsoft.de
® 4.6k unigue words
® German general news
| www.spiegel.de
® 6.6k unigue words
B Afrikaans

® NCHLT corpus (Heerden, Davel, Barnard, 2013), (Basson, Davel, 2013)
® 9.4k unique words
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Test Sets - Domains 2SL

Cognitive Systems Lab

® Tag for ® Different word categories:
® “English” ® Abbreviations:
B e.g. Software, Brain, ... ®m eqg. UV CIA ...
® Foreign hybrids ® Other foreign words
® Compound words ® Compound words
® e.g. Schadsoftware, ... ® e.g. Francais, Niveau, ...

® Grammatically adapted words
® e.g. downloaden, ...

® Decisions based on

B Agreement of annotators
® duden.de
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Foreign words in different test sets :SL
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Single Features — Design Criteria —SL

Cognitive Systems Lab

B Features trained on commonly available resources

® Word lists, Pronunciation dictionaries, Spellchecker
dictionaries, Wiktionary, Google

® Thresholds without supervised training
B Comparison between English and native models

® New approaches
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Grapheme Perplexity

training words list
English

graphefhe—level
language model

—SU
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training words list
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Grapheme Perplexity SL

Cognitive Systems Lab

training words list J

training words list
English

German

Ii:'

trainina }

Word Perplexity(de) Perplexity(en) Perplexity diff
Entwicklungen 2.03 9.67 -7.64

Brain ' 19.88 °.98 14.30

vorar | [ cusiabn i l ----------------------------

word2 3 ;

word3 > calcula_te > calcula.te — > classification‘
Y | perplexity perplexity | =
wordb

wordb6 7 :<
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Grapheme-to-Phoneme Confidence —SU

Cognitive Systems Lab

pronunciation dict.

English
CMUdict

 G2Pmodel
Phonetisaurus

t'raihi'ng”'“”'l """""""""""""""""

_\_English_ﬁ_;

pronunciation dict.

German
GP-de dict

word list

wordl classification
d2 E

i predict
word » pronunciation
WS confidence
word5 e :
word6 |

 G2Pmodel
Phonetisaurus

Phonetisaurus

German !
o - confidence
"""""""""""""""""""""""""""""""""""""" scores (costs)
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— pronunciatio classmcatlmj
confidence
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Grapheme-to-Phoneme Confidence —SU

Cognitive Systems Lab

pronunciation dict. pronunciation dict.
English German
cMUdict GP-de dict __
>

P = l S l S

Word G2P conf-de G2P conf (en) G2P conf diff
Entwicklungen 9.90 35.72 -25.83
Brain 17.71 0.98 7.73

wordl .~ classification l l
d2 | : i |
word3 > pronunciation ' pronunciation Lhaes lcauog,
word4 confidence confidence
— P [ snt s
wordb - < -
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Hunspell Lookup SL

Cognitive Systems Lab
spellchecker dictionary
English: Hunspell-en
word list
vordl classification v
Hunspell
wordZz S
dictionary lookup | e .-
word3 > ‘ > classification
wordd derive word forms |
- 2 features
spellchecker dictionary performed
German: Hunspell-de
: best
word list
vordl classification v
Hunspell
wordZ —
dictionary lookup e .-
word3 > > classification
derive word forms B
word4
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Hunspell Lookup SL

Cognitive Systems Lab

spellchecker dictionary
English: Hunspell-en

word list l

classification

wordl

m Hunspell
Word - Stem Dictionary(de) Dictionary(en)
Entwicklungen - Entwicklungs yes no
Brain : no yes

spellchecker dictionary
German: Hunspell-de

word list l
classification
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Hunspell

wordZ2

dictionary looku - )
word3 > J P > cIaSS|f|cat|onJ

derive word forms

word4
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Wiktionary Lookup SL

® Check crowdsourced information from matrix language
Wiktionary

downloaden

dDWﬁlDadE[Bearbeiten]

Verb [Bearbeiten]

Anmerkung:

auf den eigenen Rechner kopieren

Herkunft:

Entlehnung aus dem Englischen to download ~ " ,abladen, herunterladen*!?]
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Google Hit Count

word list

wordl

wordZ2

word3

- classification

word4
word>5

wordé

Search
Google

only
English sites

Search
Google

only
German sites

‘number of results

i

'

normalization

normalization

—SU

Cognitive Systems Lab

_» classification

@ Based on Alex B. (2008) “Automatic Detection of English Inclusion in Mixed-lingual Data with an
Application to Parsing”, University of Edinburgh
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Cognitive Systems Lab

Google Hit Count SL

word list o Search b Search

T ~ classification Google Google
Word Results(de) Re’éalt.s.(en) Normalized(ﬁd*e)" Normalized(én) Diff
Entwicklungen 26.40M 0.58M 1.43 x 104 1.87x1077 1.43 x 104
Brain 18.00M  1940.00M 9.78 x 105 6.22x10~* -5.24 x 10-4

wULUuJ ‘ * ;

word6 7

| | normalization l normalization
> > -

| _» classification

@ Based on Alex B. (2008) “Automatic Detection of English Inclusion in Mixed-lingual Data with an
Application to Parsing”, University of Edinburgh
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Cognitive Systems Lab

Result: Single Features SL
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Cognitive Systems Lab

Grapheme-to-Phoneme Confidence —SU

80%
70% -
60% -
50% == full dict (~37K)
o 40% 10K words
8 e 5K Words
o 30% —— 1K words
oo M 500 words
== 200 words
10%
0%

-6.0 -5.0 -4.0 -3.0 -2,.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
-5,5 45 3,5 -25 -1.5 0.5 0.5 1.5 25 3.5 45 5.5

G2P confidence difference threshold
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Result: Single Features SL
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Result: Combination 2SL

Cognitive Systems Lab

80%
Faog  62% 62% 62%

75% 2306 4%
70%
70%
60% 5806
54%

A9% :

50% B Best single feature
B \oting
A0% -
Decision Tree

s 32% ® SVM
20%
10%
0%

Microsoft-de Spiegel-de MNCHLT-af

f-score
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Challenges

—SU

Cognitive Systems Lab

® Performance after filtering difficult words (oracle)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

f-score

79.73%
|

62.80%

abbreviations

79.06%

64.67%

hybrid foreign
words

87.15%
74.65%

-“J
o
Im
e
o

68.91% 75.44%

61.54%

other foreign abbreviations,
words hybrid and other
foreign words

oracle Microsoft (de)
oracle Spiegel (de)
our best method
Microsoft (de)

our best method
Spiegel (de)
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Conclusion and Future Work —SU

Cognitive Systems Lab

B Features based on available sources

® New approaches:
® G2P confidence
® Wiktionary

® Further features:
B Part-of-speech (POS)
B Context, trigger words
B Capitalization
® Translate and compare
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