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“¥A. Digital Language Death (Kornai, 2013)
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. How Important is Language Support?
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A Statistical Parsing

(1) create a treebank

Lug & olyl i ol 8] dan

(3) parse

[ Parser ]
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. Languages without Treebanks

Can we make use of existing resources?
* in related languages
* in resource-rich languages

Cross-Lingual Methods
* model transfer (delexicalized models, target adaptation)
 data transfer (translations and annotation projection)
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. Cross-Lingual Methods |
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* multi-source transfer

* cross-lingual word clusters
* word embeddings

* target language adaptation

label 2
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R 2

s Delexicalized Parsing Across Languages
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e http://universaldependencies.org

e TAS = labeled attachment scores

A
~

target (test) language

LAS CS DE EN ES FI FR GA HU IT SV
CS 4890 43778 43.82 (42.18) 40.70 30.28 32.18 4393 40.09
DE 47.27 47.80 53.63 |3345| 51.60 37.63 3941 53.63 46.14
EN 4427  54.27 60.94 |[38.52| 60.53 3931 34.06 61.88 50.76
ES | 4840 52.59 50.10 32.80 43.84 34.46 46.79
FI |(43.75 3831 4036 30.14 28.54 20.15 3739 2749 37.97)
FR 43.63 53.04 5255 (66.42) [31.44 41.82 3453 (69.62) 44.98
GA 2323 3210 28.52 4561 |16.19| 43.69 18.24 50.21 27.41
HU 31.83 38.42 29.77 31.17 [36.68| 3094 17.59 3042 25.86
IT 4738 49.68 47.65 (64.96) [33.03 43.42  34.39 45.65
SV 41.20 5048 47.16 5193 36.46) 51.07 37.76 4048 55.65




. Cross-Lingual Methods Il

lexicalized

mbel2 (1) parse [ Parser }

Annotation projection bel | /‘\ /
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. Annotation Projection Results

Example: Spanish as target language

delexicalized annotation projection
PoS gold predicted gold predicted
cs 43,82 33,55 49,17 46,83
de 53,63 46,35 63,49 61,31
en 60,94 92,52 65,07 62,62
es
fi 30,14 26,03 42,37 40,96
fr 66,42 58,74 69,33 66,18
hu 31,17 28,67 48,97 47,36
it 64,96 57,98 65,76 63,31
sV 51,93 37,15 59,06 57,43
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A Cross-Lingual Methods III

label 2

Treebank translation abel | m

posl| pos2  pos3  pos4
srcl src2 src3 src4

translate ><

trgl trg2 trg3 trg4
pos2 pos| pos3 pos4

/ abel | |::§/
lexicalized train
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project
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. Treebank Translation Results

Example: Spanish as target language

annotation projection treebank translation
PoS gold predicted gold predicted

cs 49,17 46,83 49,81 48,07
de 63,49 61,31 64,88 62,34
en 65,07 62,62 67,20 64,48
es

fi 42,37 40,96 36,11 34,45
fr 69,33 66,18 71,15 67,70
hu 48,97 47,36 43,16 41,07
it 65,76 63,31 68,74 66,10
sV 59,06 57,43 59,80 57,41
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Does it all make sense?

What’s about real-world scenarios ...



. Test-Case One: Maltese

Maltese
* ca 450,000 speakers
« official language of the EU

|

* influence from Arabic, Italian, English

Resources and tools

* |lexical database with morphological information

parallel data from the EU!

UD treebank in development (371 sentences)

national corpus with automatic PoS annotation (Malti 3.0)
PoS tagger (ca 97% accuracy)
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“A. Cross-Lingual Dependency Parsing

Method languages LAS UAS
Projection all languages 62.51 71.54
Projection enesfritptro 6252 71.28
Projection bgcsenesitsl 62.77 71.80
Projection + inflectional info bgcsenesitsl 63.03 71.54
Adding projected data to 64 manually annotated trees:
74 i | | | | ’:- | | | i
72 | T predicted
T PoS
70 b .
9p)]
<<
S 68t .
9p)]
< 66

64

62

60

64 128 192 256 320 384 448 512 576
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. Test-Case Two: Ingush

Nakh-Daghestanian language with ca 300,000 speakers

* no tagger
* NO parser
* no parallel data

Linguistic field work
e transcribed interviews
 interlinear annotation

Russia Caspian

Sea

Kabardino-
Balkana

North
Ossetia

South
Ossetia

Georg i a *Tbilisi

* English glosses and translations

Ingush: Cwaqga hama dwajihwaajaacar, jihwaajarii?
Tokenized: cwaqga hama dwajihwaajaacar jihwaajarii

Interlinear glosses: any thing DX-J.take away. PNW.NEG J.take away. PNW=Q
English: Nothing had been taken away, right?
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A Step 1: Build an Interlinear Tagger

delexicalized including xx  without xx

reference / predicted P R P R token
xx.NW.D.NEG xx.NW.D.NEG 100 100 100 100 xeattaadaac
DEM.PL.OBL DEM.OBL 100 67 100 67 cy
xx.PL.DAT xx.PL.DAT 100 100 100 100 bierazhta
D.PST=PTC D.xx.PST=CUM 50 67 67 67 dar=q
DX-xx-J.xx.NW.J.NEG DX-xx. AUX.NEG.PRS 25 20 25 25.00 dwachyjeannajaac
D.PST=PTC D.xx.PST=CUM 50 67 67 67 dar=q
xx:NEG.PRS xx.PRS.NEG 33 50 50 50 xaac
xx-J.xx.CVtemp xx-D.xx.CVtemp 67 67 50 50 chyjiecha
J.xx.NEG.WP JLAUX.NEG.WP 75 75 75 100 jaxandzar
ambiguous

(scores in %) | unambiguous (train) (test+train) unknown

precision 95.06 83.64 49.19 72.13

recall 95.44 83.50 49.72 66.27

accuracy 90.38 70.74 4.24 34.39
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. Step 2: Gloss Alignment and Transfer

] root
automatically parsed
det

DET NOUN PART NOUN VERB ADP PRON PUNCT

fluent translation the dog 'S master yelled at it

transcribed source  daaz shii
master 3sg dog yell/scare
rx.ERG sgRFL.GEN  xx  xx-D.AUX.WP

NOUN PRON NOUN VERB

/

projected (zoo)

zhwalii  chouxadyr

interlinear

nmod:poss| nmod
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. And the Results are ...
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. Conclusions

Cross-lingual parsing
* transfer / multilingual models are weak
« annotation projection is more robust
 treebank translation is possible

Tools for low-resource languages
* bootstrap data via annotation projection
* creative use of linguistic field work

Useful in applications and research?
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Questions?



. Multi-Source System Combinations

DE EN ES FR SV

monolingual baseline with gold PoS 78.38 91.46 82.30 82.30 84.52

delexicalized monolingual with gold PoS  70.84 82.44  71.45 73.71  74.55

best delexicalized cross-lingual with gold PoS  52.53 48.24 62.66 62.39 59.42
best cross-lingual model with gold PoS C67.6O 61.56 69.36 72.78 73.40)

monolingual PoS tagger accuracy 95.24 97.56 9537 95.08 95.86

combined projected PoS tagger accuracy 88.47 88.24 88.06 89.83  88.07

monolingual baseline with predicted PoS 73.03  88.38  76.59  76.79  77.83

delexicalized monolingual with predicted PoS  64.25 72.81 60.49 64.06 65.77

best delexicalized cross-lingual with predicted PoS  48.36  43.87 52.94  52.47  49.84

combined cross-lingual with predicted PoS [ 63.14 55.16 64.99 67.91 67.93
combined cross-lingual with projected PoS model [57.84 51.66 61.40 63.86 61.58]

(labeled attachment scores)
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. How Much Data Do We Need?

LAS (projected to German)

LAS (projected to Spanish)

63
62
61
60
59
58
57
56
95

54 |
53

68
66

54

10k 20k 30k 40k 50k
nr of projected sentences

10k 20k 30k 40k 50k 60k
nr of projected sentences

LAS (projected to English)

LAS (projected to French)

54
53
52
51
50

48

44

56

49

a7 b/
46 |
45 |

10k 20k 30k 40k 50k 60k
nr of projected sentences

0

10k 20k 30k 40k 50k 60k
nr of projected sentences

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI



‘*\ The Impact of PoS Tagging Performance
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‘*\ Translation Quality vs. Parsing Quality

Treebank translation approach:

labeled attachment score (LAS)
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