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EN: It switched to a caffeine-free formula @ using its new
Coke in 1985.

CS: V roce 1985 2.ACT presla na bezkofeinovou recepturu,
kterou pouzivad pro svoji hovou kolu.

* different languages use different means of
expressing coreference (or they prefer some
more than the others)

* parallel English - Czech annotated corpus
* comparison in terms of syntax and deep syntax
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*Motivation

*NLP tasks
* anaphor detection - categories helping to improve mention detection
* bilingual coreference resolution (= treebanking)

* co-training [Blum and Mitchell, 1998] with language-dependent feature
sets - use semi-supervised technique of ML: co-training using two set of
features (2 languages), resulting in systems working on monolingual
texts

* MT via deep syntax: TectoMT [Popel and Zabokrtsky, 2010]
*Theoretical

* linguistic typology

* grammatical structure of individual languages

* preference for different types of constructions - translatology, etc.
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*Classes of nodes
*Alignment
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*Workflow

statistics, examples, analysis

*Parallel treebank
*Classes of nodes
*Alignment

*Statistics of
counterparts
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*Related Work

* Theoretical linguistics and typology

* Referent activation theories (theory of topicality in [Givon, 1983]; hierarchy
of referential devices in [Ariel, 2015]; neural networks model for pronominal
choice in [Kibrik, 1997], [Kibrik, 2011]; saliences in [Hajicova et al., 2006])

* Analysis of one language vs. linguistic typology

* Corpora: Postolache et al., 2006 [Rom-En], Guillou et al., 2014 [DE-EN
ParCor], Bojar et al., 2012 [CzEng]

* Corpus-based studies: (Kunz and Lapshinova-Koltunski, 2015;
Zinsmeister et al., 2012)

* NLP applications: coreference projection: de Souza and Orasan, 2011,
Postolache et al., 2006, Rahman and Ng, 2012; Ogrodniczuk, 2013

* Czech-English comparison: [Onderkova, 2009], [Veselovska et al., 2012],
[Novak et al., 2013], [Novak and Zabokrtsky, 2014])
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*PCEDT

*Prague Czech-English Dependency Treebank [Hajic et al., 2012]

*English Wall Street journal texts translated to Czech sentence by
sentence

*1.2 million words in almost 50,000 sentences for each language

*annotated on morphological (m-layer), analytical (shallow syntactic, a-
layer) and tectogrammatical (deep syntactic, t-layer),

* sentence-aligned, word-aligned
*t-layer includes
* semantic labeling of content words and coordinating conjunctions
*argument structure description based on a valency lexicon
* coreference annotation
* ellipsis reconstruction
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*PCEDT - sample tree and alignment

[cs] V roce 1985 piesla na bezkofeinovou recepturu, kterou pouZiva pro svoji novou kolu
e
t-tree--.
zone=cs -

preth
PREDwv:fin
presla
-
#PersPrun spolecnost rok receptura

ACTdrop TWHENn v+6 PATn:na+4

rm:e / na rece pturu

19 85 bezkofeinowy

pouzivat
IDn:1 RSTRadj:attr RSTRw:rc
1985 bezkofeinovou | [pouziva

#PersPron ktery
ACTdrop “PAT n:4
kterou

cola

AlMn:pro+4
[:.-l ) kolu

#PersPron novy

RSTRadj:poss RSTRadj:attr
svoji nowvou

[en] It switched to a caffeine-free formula using its new Coke in 1985

1]
t-tree
zone=en
P
switch.enun
PREDw:fin
switched .
-
#PersPron #PersPron formula 1985
ACTn:subj PAT n:to+X TWHENN:in+X
It 1 formula 1 1985
W
caffeine-free uses,
RSTRadj:attr RSTRv:attr
caffeine-free \ using
i
#Cor coke
ACTx
A

PAT n:obj
quke

#PersPron new

APPn:poss RSTRadj:attr
its new
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*PCEDT - Coreference

* Grammatical coreference
* Coreference with reflexive pronouns,
My daughter likes to dress herself without my help;

* Coreference with relative elements (pronouns and pronominal
adverbs),

Alex is the boy who kissed Mary;

* Control (with control verbs, e.g. begin, let, want, etc.)
Peter wants to @.ACT sleep;

* Coreference with verbal modifications that have dual dependency,
John saw Mary @.ACT run around the lake;

* Coreference in constructions with reciprocity.
John and Mary kissed @.PAT

* Textual coreference
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*Data subset under analysis

* a first half of the PCEDT section 19, particularly the 50 documents
from wsj 1900 to wsj 1949

* manual annotation of word alignment

English Czech
Sentences 1078 1078
T-layer nodes 18611 20696

Coreferential 1362 (7.3%) 1440 (6.9%)
Grammatical 763 (56%) 568 (40%)
Textual 599 (44%) 872 (60%)




*Classes of inspected
expressions

*Central pronouns
*Relative pronouns
*Anaphoric zeros
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*Central pronouns

*Personal pronouns in the third person (he, she, him, her,
etc.)

*Possessive pronouns (his, her, mine, etc.)
*Reflexive pronouns (myself, themselves, etc.)
*Reflexive possessive pronoun (sviij)

*English central pronouns that do not have their own
representation on the t-layer (the pleonastic usage of the
pronoun it, such as in It is possible that. . . )

Il Central pronouns must be expressed on the surface!
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*Relative pronouns

*Relative pronouns (which/ktery, etc.)

*Relative that with heuristics excluding suborsinate
conjunctions

*Relative adverbs that act like relative or interrogative
pronouns (in English, e.g., how, where, why etc.), in
Czech kde (where) and kdy (when)

*Relative pronouns which are not represented by its own
node on the t-layer

*Numeral kolik (how much/many)
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*Classes of inspected

expressions
English Czech
covered coreferential | covered coreferential
Central pronouns 578 537 (93%) 286 284 (99%)
Relative pronouns 234 151 (65%) 341 302 (89%)
Anaphoric zeros 702 659 (94%) 850 777 (91%)
Total 1514 1350 (89%) 1477 1363 (92%)

We covered 99% and 95% of coreferential nodes in English and Czech,

respectively.
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*Original alignment

*original alighmnet of t-nodes in PCEDT

*unsupervised: GIZA++ [Och and Ney, 2000] run on a
surface text in both directions and then projected
onto the t-layer

*+ rule-based alignment of nodes with already aligned
parents sharing the same semantic role

* this covered most unexpressed sujects
*still many generated nodes remained uncovered
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*The rule-based
improvements

*quality of unsupervised alignment for function words
and pronouns lower than for content words

*rule-based heuristics exploiting:

*links between content words

*gold annotation of t-trees: both structure and attributes
*set of rules designed for:

*English central pronouns

*Czech relative pronouns
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*Manual alignment

*two annotators

*annotated according these rules:

1. Align with a direct translation of the source expression
(direct alighment)

2. Align with the translation of the source expression’s
antecedent, if there is no direct translation of the
expression and the antecedent appears close enough to
the expression (indirect alignment)

3. Do not align, otherwise.

*sum of all CS and EN instances: 2991; only 2036 pairs
necessary to annotate
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*Alignment quality
evaluation

A

CS
P R

F

A

EN

P

R

F

EUROPEAN
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Central pronouns
Relative pronouns

Anaphoric zeros

orig
rule
orig
rule
orig
rule

88.11
89.16
67.16
83.87
78.71
81.76

93.80 89.02
94.26 90.20
86.96 66.87
90.29 84.80
98.89 71.18
98.75 75.32

91.35
92.18
75.60
87.46
82.78
85.46

76.47
83.74
96.15
97.44
75.93
79.63

83.15
88.15
96.52
98.01
98.60
99.03

80.21
88.33
97.00
98.50
62.58
68.37

81.65
88.24
96.76
98.25
76.57
80.90

Total

orig
rule

77.86
83.68

94.40 73.76
95.16 81.02

82.82
87.52

79.26
83.95

90.62
93.55

76.17
82.20

82.77
87.51

*
*

*
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anaphoric

other
Zeros
central relative
pronouns pronouns
central relative
pronouns pronouns
anaphoric

Ze0s
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anaphoric
ZEros
central rdative
proNoUNS pronouns
central reative
pronouns pronouns
anaphoric
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*English central pronouns

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 190 3 1 21 18 7 29 16 | 334

poss 2 1 94 80 2 6 1 46 4| 236

refl 3 8 11

Total | 51 191 07 80 6 21 24 16 | 46 29 20 | 581
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English central pronouns:
personal to zero

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 (190) 3 1 21 18 7 29 16 | 334

poss 2 1 94 80 2 6 1 46 4 | 236

refl 3 8 11

Total | 51 191 07 80 6 21 24 16 | 46 29 20 | 581

57% of English personal pronouns turn into Czech anaphoric zeros, most of
them (99%) are in a subject position

EN: He left a message accusing Mr. Darman of selling out.
CS: @ Zanechal mu zpravu, ve které vini Darmana ze
zaprodanosti.
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English central pronouns:
personal to personal

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers C49) 190 3 1 21 18 7 29 16 | 334

poss 2 1 94 80 2 6 1 46 4 | 236

refl 3 8 11

Total | 51 191 97 80 6 21 24 16 46 29 20 581

14% of English personal pronouns turn into Czech personal pronouns, most
of them in non-subject position, but still over 30% of them are subjects

EN: Mr. Bush himself essentially acknowledged that he
and his aides were trying to head off criticism.

CS: Bush sam v podstate priznal, Ze se on a jeho poradci
snazi odvratit kritiku.




NATIONAL COHESION STRATEGY SOCIAL FUND

EUROPEAN UNION
HUMAN CAPITAL EUROPEAN

English central pronouns:
personal to demonstrative

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 190 3 1 C21) 18 7 29 16 | 334

poss 2 1 94 80 2 6 1 46 4 | 236

refl 3 8 11

Total | 51 191 97 80 6 21 24 16 46 29 20 581

Czech demonstrative pronouns (represented solely by ten), are alighed with
the pronoun it (in 99% cases)

EN: /t endorsed the White House strategy, believing it to
be the surest way to victory.

CS: Ta prijala strategii Bileho domu v domneni, ze je to
nejjistejsi cesta k vitezstvi.
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English central pronouns:
pleonastic it

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 190 3 1 21 18 7 C29) 16 | 334

poss 2 1 94 80 2 6 1 46 4 | 236

refl 3 8 11

Total | 51 191 07 80 6 21 24 16 | 46 29 20 | 581

EN: /f wasn’t known to what extent, if any, the facility
was damaged.

CS: — Nebylo znamo, do jaké miry, a jestli vubec, bylo
zarizeni poskozeno.
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English central pronouns:
possessive to possessive

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 190 3 1 21 18 7 29 16 | 334

poss 2 1 80 2 6 1 46 4| 236

refl 3 8 11

Total | 51 191 97 80 6 21 24 16 46 29 20 | 581

English possessives are mapped to Czech possessives (40%), Czech svij
(35%) or nothing (20%)

EN: Mr. Bush himself essentially acknowledged that he
and his aides were trying to head off criticism.

CS: Bush sam v podstate priznal, ze se on a jeho poradci
snazi odvratit kritiku.
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English central pronouns:
reflexive possessive svuj

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 190 3 1 21 18 7 29 16 | 334

poss 2 1 % 2 6 1 46 4| 236

refl 3 8 11

Total | 51 191 07 80 6 21 24 16 | 46 29 20 | 581

EN: While the book amply justifies its subtitle, the title
itself is dubious.

CS: Zatimco sviij podtitul kniha dostatecné
ospravedlnuje, samotny ndzev je zavadeéjici.
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English central pronouns:
possessive to nothing

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 190 3 1 21 18 7 29 16 | 334

poss 2 1 %4 80 2 6 1 4| 236

refl 3 8 11

Total | 51 191 07 80 6 21 24 16 | 46 29 20 | 581

EN: As a result of their illness, they lost $1.8 million in
wages and earnings.

CS: Dusledkem — nemoci, prisli na mzdach a vydeélcich o
1.8 milionu dolaru.
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English central pronouns:
possessive to dative

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 190 3 1 21 18 7 29 16 | 334

poss | C2) 1 94 80 2D 6 1 46 4| 236

refl 3 8 11

Total | 51 191 07 80 6 21 24 16 | 46 29 20 | 581

usually occupying the role of Benefactor or Adressee

EN: Residents picked their way through glass-strewn streets.
CS: Obyvatelé mésta si razili cestu ulicemi zasypanymi sklem.
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English central pronouns:
reflexive basic

*

*

*

* X

* ok

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 190 3 1 21 18 7 29 16 | 334

poss 2 1 94 80 2 6 1 46 4 | 236

refl @ 8 11

Total | 51 191 07 80 6 21 24 16 | 46 29 20 | 581

« basic and emphatic use of English reflexives [Quirk et al., 1985]

« [Novak et al., 2013]

basic - mapped to CS reflexives

*
*
*

EN: The original is a comedy about Alceste, a man who sees falseness and
vanity in everyone except himself.
CS: Puvodné to byla komedie o Alcestovi, muZi, ktery vidii ve vsech kromé
sebe fales a marnivost.
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English central pronouns:
reflexive basic

EN\CS Aligned Not aligned Total
pers zero poss refl poss refl demon noun other | no poss pleo reword

pers 49 190 3 1 21 18 7 29 16 | 334

poss 2 1 94 80 2 6 1 46 4 | 236

refl 3 Cc8)D 11

Total | 51 191 07 80 6 21 24 16 | 46 29 20 | 581

« basic and emphatic use of English reflexives [Quirk et al., 1985]
« [Novak et al., 2013]

» basic - mapped to CS reflexives

« emphatic - other means

EN: As Mr. Bronner himself says, the smell of “raw meat” was in the air.
CS: Jak rika sam pan Bronner, ve vzduchu byl citit zdpach “syrového masa”.
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*English central pronouns

anaphoric
Zeros

central
Dronouns

central
pronouns

relative
pronouns

relative
pronouns

anaphoric
Zeros

*

*

*

*

»*

* x
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*Czech central pronouns

anaphoric
Zeros

relative
pronouns

relative
pronouns
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Czech central pronouns

Aligned :
CS\EN pers poss refl the zero other Not aligned | Total
pers 49 2 7 2 4 64
poss 3 94 3 4 3 107
refl poss 80 3 3 4 90
refl 1 2 3 1 4 14 25
Total 53 178 3 6 8 13 25 | 286
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Czech central pronouns:
personal to zero

Aligned :
CS\EN pers poss refl the zero other Not aligned | Total
pers 49 2 G 2 4 64
poss 3 94 3 4 3 107
refl poss 80 3 3 4 90
refl 1 2 3 1 4 14 25
Total 53 178 3 6 8 13 25 286

non-finite constructions

CS: Poslanec Bates prohldasil, ze dopisy napise tak, jak mu bylo narizeno.
EN: Rep. Bates said he would write the letters as ¢ ordered.
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Czech central pronouns:

POSSessives
Aligned :
CS\EN pers poss refl the zero other Not aligned | Total
pers 49 2 7 2 4 64
poss 3 94 &D) 4 3| 107
refl poss 80 3 3 4 90
refl 1 2 3 1 4 14 25
Total 53 178 3 6 8 13 25 286

* mostly to EN poss (94 of 107 cases)
» definite article

CS: Tento maloobchodnik nebyl schopen najit pro svoji budovu kupce.
EN: The retailer was unable to find a buyer for the building.
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Czech central pronouns:

reflexives
Aligned :
CS\EN pers poss refl the zero other Not aligned | Total
pers 49 2 7 2 4 64
poss 3 94 3 4 3 107
refl poss 80 3 3 4 90
refl 1 C2) 3 1 4 14| 25
Total 53 178 3 6 8 13 25 | 286

EUROPEAN
SOCIAL FUND

CS: Obyvatelé mésta si razili cestu ulicemi zasypanymi sklem.
EN: Residents picked their way through glass-strewn streets.
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Czech central pronouns

anaphoric
Zeros

relative
pronouns

relative
pronouns
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Czech relative pronouns

relative
pronouns

relative
Dronouns
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Aligned Not aligned
CS\EN Total
\ that Wh-word —wh-word . appos pers | NP modif VP modif other
relat inter & fused
coZ 7 4 15 2 6 34
other 51 102 23 71 2 1 42 15 | 307
Total | 51 109 23 75 17 1] a4 6 15| 341

cozZ: sentential relative clause
other: mostly adnominal relative clause
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Czech relative pronouns:
coz to apposition

Aligned Not aligned

CS\EN Total
\ that Wh-word —wh-word . appos pers | NP modif VP modif other
relat inter & fused
coZ 7 4 (C15) 2 6 34
other 51 102 23 71 2 1 42 15 307
Total 51 109 23 75 17 1 I 6 15| 341

CS: Akcie vcera uzavrely na Neworské burze na 28.75 dolaru, coz je
pokles o 12.5 centu.

EN: The stock closed yesterday on the Big Board at $28.75, down 12.5
cents.
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Czech relative pronouns:
coz to apposition

t-tree
zone=en_ref

.
t-tree -
zone=cs_ref

o A

#Comma close.enunc
CON|x PREDv:fin
. closed\
T ! o
uzavite_ byt stock yvesterday board #Comma
PRED.membensfin PRED memberyre ACTr:sub] TWHENNn:obj LOCn:on+x  APPSx
uzavrely \ The stock  yesterday nthe Board ,
P - :
akcie  wéera burza dolar co pokles Big $ down
ACTrn:l TWHEMadv LOCn:na+6 LOCrn:na+4 ACTn:l PATH:l MER:attr PAT .membern:at+xX  PAT .memberady
Alkcie VE<-17 na burze' na dolaru coz pokles Big it down
Meworsky 28.75 cent 28.75 cent
RSTRadj:attr RSTRad]:attr DIFFn:o-+4 RSTRn:attr DIFFn:
Meworské 28.75 centu 28.75 cents
12.5 12.5
RSTRad] attr RSTRad]:attr
12.5 12.5

CS: Akcie vcera uzavrely na Neworské burze na 28.75 dolaru, coz je pokles o 12.5 centu.
EN: The stock closed yesterday on the Big Board at $28.75, down 12.5 cents.
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Czech relative pronouns:
relative to relative
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Aligned Not aligned
CS\EN Total
\ that Wh-word —wh-word . appos pers | NP modif VP modif other
relat inter & fused
coZ 7 4 15 2 6 34
other |(51) (102) 23 71 2 1 42 15 | 307
Total | 51 109 23 75 17 1] a4 6 15| 341

50% cases

CS: Mohou se objevit sily, ktere tento scéndr pozdrzi.
EN: There may be forces that would delay this scenario.




ﬂ HUMAN CAPITAL EUROPE?SR%EE?\H

NATIONAL COHESION STRATEGY
SOCIAL FUND

Czech relative pronouns:
relative to zero

CS\EN N Whiﬂ:\lr:agrged Not aligned Total
that i zero appos pers | NP modif VP modif other
relat inter & fused
coZ 7 4 15 2 6 34
other | 51 102 23 (1) 2 1 42 15 | 307
Total | 51 109 23 75 17 1 A 6 15| 341

23% cases: (a) ”zero relatives” or (b) non-finite clauses

CS: To je otdzka, na niz nemuize Vychodni Némecko odpovédét
snadno, at uz jeho novy predstavitel udéla cokoli.

EN: That’s a question East Germany can’t answer easily, no matter
what its new leader does.

CS: Zanechal mu zpravu, ve ktere vini Darmana ze zaprodanosti.
EN: He left a message ¢ accusing Mr. Darman of selling out.
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Czech relative pronouns:
relative not aligned

Aligned Not aligned
CS\EN Total
\ that Wh-word —wh-word . appos pers | NP modif VP modif other
relat inter & fused
co? 7 4 15 2 6 34
other 51 102 23 71 2 1 ( 42 ) 15 307
Total | 51 109 23 75 17 1 | 44 6 15 | 341

23% cases: (a) ”zero relatives” or (b) non-finite clauses

CS: Dovoz, ktery tehdy Cinil sest miliont barelt denné, prichdzel
predevsim z Venezuely a Kanady.

EN: Imports, then six million barrels a day, came primarily from
Venezuela and Canada.
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Czech relative pronouns:
relative to fused or interrogative

Aligned Not aligned
CS\EN Total
\ that Wh-word —wh-word . appos pers | NP modif VP modif other
relat inter & fused
coZ 7 4 15 2 6 34
other 51 102 (3) 71 2 1 42 15 307
Total 51 109 23 75 17 1 I 6 15| 341

CS: Na tom, co g mame, je treba udélat hodne prdce.
EN: There is plenty of work to be done on what we have.

CS: Nebylo jasne, kdy se znovu obnovi normalni tempo 750 vozu za den.
EN: It wasn’t clear when will resume the normal pace 750-car-a-day.
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English relative pronouns

2, anaphorlc
zeros

central relative
pronouns pronouns

central rel ative
pronouns pronouns
anaphoric
S Zeros %
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English
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relative pronouns

Aligned .
ENACS coZ other relagt conj other Not aligned | Total
that 49 1 6 56
wh-words relat 7 102 2 7 118
wh-words inter & fused 23 14 6 43
wh-words conj 16 1 17
Total 7 174 18 15 | 20 | 234
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English relative pronouns:
that and relative

Aligned :
ENACS coZ other relagt conj other Not aligned | Total
that 49 1 6 56
wh-words relat ® (102) 2 71 118
wh-words inter & fused 23 14 6 43
wh-words conj 16 1 17
Total 7 174 18 15 | 20 | 234

alighments between similar categories - 68% of all instances

EUROPEAN
SOCIAL FUND

EN: There may be forces that would delay this scenario.
CS: Mohou se objevit sily, kiere tento scéndr pozdriZi.
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English relative pronouns:
interrogative and fused

Aligned :
ENACS coZ other relagt conj other Not aligned | Total
that 49 1 6 56
wh-words relat 7 102 2 7 118
wh-words inter & fused @ 6 43
wh-words conj 16 1 17
Total 7 174 18 15 | 20 | 234

« other relat - 43% of them translated with correlative pairs
« other - mostly proc and jak

EN: There is plenty of work to be done on what we have.
CS: Na tom, co mame, je treba udéelat hodne prdce.
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English relative pronouns:
subordinating conjunction

Aligned

ENACS coZ other relat conj other Not aligned | Total
that 49 1 6 56
wh-words relat 7 102 2 7 118
wh-words inter & fused 23 14 6 43
wh-words conj @ 1 17
Total 7 174 18 15 | 20 | 234

EN: In 1956, when Britain, France and Israel invaded Egypt, Arab
producers cut off supplies to Europe.

CS: V roce 1956, kdyz Britdnie, Francie a Izrael napadly Egypt,
zastavili arabsti vyrobci dodavky do Evropy.




i HUMAN CAPITAL EUROPEAN UNION Mo

NATIONAL COHESION STRATEGY EUROPEAN ** :
SOCIAL FUND * 4 x

English relative pronouns




EUROPEAN UNION
EUROPEAN
SOCIAL FUND




NATIONAL COHESION STRATEGY EUROPEAN

English anaphoric zeros

i HUMAN CAPITAL EUROPEAN UNION

Aligned
zero relat pers other

Zero 263 75 7 28 329 702

EN\CS Not aligned | Total




HUMAN CAPITAL EUROPEAN UNION

NATIONAL COHESION STRATEGY EUROPEAN

English anaphoric zeros:
zero to zero

Aligned
EN\CS zero relat pers other

Zero 75 7 28 329 | 702

Not aligned | Total

EN: Their reaction was to 7.ACT do nothing and 7.ACT ride it out.
CS: Jejich reakci bylo 7. ACT nedeélat nic a 7.ACT nechat to odeznit.
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English anaphoric zeros:
zero to relative

Aligned :
EN\CS zero relat pers other Not aligned | Total
zero | 263 (75) 7 28 329 [ 702

About 10% of English anaphoric zeros correspond to Czech relative pronouns

EN: He left a message ¢ accusing Mr. Darman of selling out.
CS: Zanechal mu zpravu, ve ktere vini Darmana ze zaprodanosti.
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English anaphoric zeros:
not aligned

Aligned
EN\CS zero relat pers other

Zero 263 75 7 28 702

Not aligned | Total

Almost 50% of anaphoric zeros in English have not found their Czech
counterparts (rewording, missing argument, technical reasons)

EN: | want to 7. ACT publish one that succeeds.
CS: Ja chci vydavat takovy, ktery uspéje.
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Czech anaphoric zeros

% anaphoric @-

Zeros

central ‘ relative
pronouns pronouns
central relative
pronouns pronouns
anaphoric
s Zeros %

%
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Aligned
zero pers pers Ist & 2nd poss other
zero | 263 190 40 1 84| 278 | 856

CS\EN

Not aligned ‘ Total
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Czech anaphoric zeros:
zeros to personal

Aligned
CS\EN zero pers pers Ist & 2nd poss other

zero | 263 (190) 40 1 84| 278 | 856

i HUMAN CAPITAL EUROPEAN UNION

Not aligned | Total

CS: ¢ Zanechal mu zpravu, ve které vini Darmana ze zaprodanosti.
EN: He left a message accusing Mr. Darman of selling out.
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Czech anaphoric zeros:
zeros to personal (1st&2nd pers)

Aligned

CS\EN zero pers pers Ist & 2nd poss other Not aligned | Total
zero | 263 190 40 1 84| 278 | 856

CS: 7 Nemame pasivni Ctendre.
EN: We don’t have passive readers.
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% anaphoric other o
Zeros
central “ relative
pronouns ' pronouns
central ' relative
pronouns pronouns
anaphoric
S > (3
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*Discussion

*Possessivity

EN: As a result of their illness, they lost $1.8 million in wages and earnings.
CS: Dasledkem (sve) nemoci, prisli na mzddch a vydélcich o 1.8 milionu
dolarda.

* dative possessors

CS: Cesti reformatori si ve sve zemi mohou ze stejné doby pripomenout
Wilsonovy idealy.

CS: Czech reformers can recall the Wilsonian ideals of the same period in
their country.

*Pro-drop character of Czech
*Factor of translated text
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* improved alignment of coreferential expressions +
manual annotation

* comprehensive analysis of mappings between the
expressions in Czech and English

* Future work:
* use the improved alignment in the new version od PCEDT
* analyze the alignhment of antecedents
* co-training with language-dependent feature sets
* translation via deep syntax (TectoMT)
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