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Abstract

Medium rank clauses, such as participial and infinitivaliskes, have been
shown in earlier studies to be more frequent in English tha®wedish. In-

stead Swedish prefers complete, finite clauses. This ¢otestia problem for
English-Swedish machine translation. Here | report a stidyich construc-
tions using the LinES Parallel Treebank. | also show how tygeddency
annotation in LInES can be used to define clauses of diffeesis.

1 Introduction

Clause structure is a major aspect of syntax and also one in which larsgiffge
Mastering clause structure means not only being able to produce grammatically
well-formed clauses, but also being able to select the right type of claube in
right context. This is of special importance in translation, where sourcpitaye
norms may clash with target language norms. A good human translator would
have developed a good sense of linguistic differences in this respechaothine
translation systems are often vulnerable to the influence of source langlaage
structure.

In statistical machine translation the type of restructuring that has beeid€ons
ered most is reordering. Several studies have shown improved parfoe when
clause constituents are reordered to meet the norms of the target laregygage
[5], [6]. However, reordering is not the only relevant aspect sfriecturing; addi-
tions and deletions of major constituents may be necessary or prefemedl as
shifts of verbal morphology. In this paper our focus is on tenselessunjdctless
constructions, which tend to be more common in English than in Swedish. The fol-
lowing are two examples where we compare a human translation to the translation
suggested by Google Translate

1The first example is a variant of an authentic example from the LinESuspgith translation
by the author, the second example is taken from the Harry Potter sectiom&Ss.
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(1) EN: When creating a copy, she uses a very sharp point.
SE: N&r hon gor en kopia anvander hon en mycket vass udd.
Gloss:  When she creates a copy, she uses ...
Google: Nar du skapar en kopia, anvander hon en mycket vass spets.
Gloss:  When you create a copy, she uses ...

(2) EN: She leered at him, showing mossy teeth.
SE: Hon gav honom ett illvilligt leende, som avsléjade maskstungna
téander.

Gloss:  She gave him a malicious smile that revealed mossy teeth.
Google: Hon sneglade pa honom, visar mossiga tander.
Gloss:  She leered at him, shows mossy teeth.

For both examples Swedish prefers a finite clause construction with ah over
subject or subject place-holder. This means generating both a tensesabgect
that are congruent with the context. Google Translate manages to gemtrate,
and, in sentence (1) also a subject, but does not succeed in enfdreingguire-
ments on congruence. While other translations are possible here, litesdatians
using a Swedish patrticipial form are not.

In linguistically oriented translation studies changes of this kind have been
studied and classified by many authors, e.g., as category shifts [4]nsptsitions
[11]. Since they introduce material which is only implicit in the source, they may
also be regarded as explicitations. Here | will call them shifts of claude @n
simply rank shifts, after [7]. In this work Rune Ingo compares Finnish@&mddish
on the one hand, and English and Swedish on the other. One claim of his is tha
participial and infinitival clauses are more common in Finnish and English than
they are in Swedish, supporting the claim with percentages from diff&ieds
of corpora. He also argues for the position that, normally, the translataidsh
produce different types of clauses in the proportions that are suitahiled target
language and the given text genre.

In this paper | treat Ingo’s claim as an hypothesis to be tested for Englishes
texts and Swedish translations, using the LinES English-Swedish paradieatrie
[1] as test data. The hypothesis, then, is that the English half of thesogmtains
more instances of participial and infinitival clauses than the Swedish sidepare
specifically, that we will find a significant number of cases, where slahses
have been translated by clauses of a higher rank, in particular finiteeslausill
also investigate to what extent there are differences among the diffextiiypes
included in LIinES.

This, in turn, raises the question whether different clause types caacbe r
ognized with high accuracy in a corpus where the syntactic annotationndbes
explicitly mark them. Thus, another aim of the paper is to provide definitions of
various clause types using the annotation in the treebank. The study aslea wh
can be taken as a support for the view that syntactically annotated pamjelra
are useful for translation studies. While parallel corpora have bemgnized as
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primary sources of data in many areas including translation studies ankti@ms
training ([3], [9]) they are not usually annotated syntactically. Howether range
of linguistic and translational phenomena one can study is very much depend
on the available corpus annotation.

The rest of the paper is organized as follows. In the following section | in-
troduce Ingo’s model of clause ranks [7]. Section 3 presents ouratatahe
annotation used. Section 4 explains the method and the use of the annotation fo
the purpose of the study. Section 5 presents our findings, and SecfioalB,
states the conclusions.

2 Clause types and clause ranks
Ingo’s model of clause ranks has six levéls:

major clause, e.ghey arrived in London; Kim plays the guitar

minor clause, e.gwhen they arrived in London; that Kim plays the guitar
participial clause, e.aarriving in London; (while) playing the guitar

infinitival clause,  e.g(them) to arrive in London; (ask her) to play the guitar
nominalization, e.gtheir arrival in London; Kim'’s guitar play

without predication, e.gn London, they... ; on guitar, Kim

The further down we go in this hierarchy, the more the constructions lack fe
tures of a complete clause. These features are, according to Ing@ fijebence
of a subject, (ii) the presence of a tense marker, (iii) the marking of mogdehé
optional presence of a negation.

3 The data

The parallel treebank used for this study comprises four subcorpooaitined
in Table 1: on-line help texts for MS Access for Windows XP (Access)pparl
data, and excerpts from two novels. Each subcorpus used for thelsiad size
of roughly 600 sentence pairs. The syntactic annotation employs pastzeeth,
morphological properties, and dependency functions. Every senterassumed
to have a unique head, marked by the function 'main’, and all other tok&nept
punctuation marks, are direct or indirect dependents of the head.ligual files
are XML-formatted. An annotated segment pair is shown in Figure 1.

The dependency annotation employed in LinES is surface-oriented ajed pr
tive, making it easy to convert into a phrase-structure tree. The monalifilgsa
were first parsed by Connexor parsers for English and Swedi$lb{it@he actual

2The English terms are translations from the Swedish ones used bydlagse rank: satsgrad;
major clause: huvudsats; minor clause: bisats; participial: particip; infirgtivinfinitiv; nominal-
ization: nominalisering; without predicate: predikatslds.
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<sid="s3">
<W ..
<W ..
<W ..

base="noone" func="subj" fa="2" pos="PRONSdr"SG">Noone< /w>
base="be" func="main" fa="0" pos="V" msd="BR&">is< /w>
relpos="3" base="very" func="ad" fa="4" pos="ADWVery< /w>

<Ww .. relpos="4" base="patient" func="sc" fa="2" pos="A" msdB&">patient /w>
<w .. relpos="5" base="." pos="FE" msd="Period< /w>
< /s>

Figure 1: Morphosyntactic annotation of an English sentence in LinES.

annotation employs a different set of values, and for some constructdfes-

ent analyses. All annotations, including dependencies and alignmer@dban
manually reviewed.

Subcorpus | Text type Sentences| Src words | Trg words | Ratio
Access online help texts 595 10,451 8,898 | 0.85
Europarl political debates 594 9,334 8,715| 0.93
Bellow?® fiction 604 10,310 9,962 0.97
HarryP* fiction 600 10,171 10,501| 1.03
Sums: 2393 40,266 38,076| 0.95

Table 1: Corpus overview showing text type and size.

The word alignment is based both on semantic and structural correspende
where many-to-many alignments (as usual) represent correspondiisighan can-
not be analysed into smaller (1-1, 1-n, or n-1) alignments. Alignment was pe
formed interactively using the I*Link tool [8]. Word alignments are compleée,
a decision has been made for each token in the corpus if, and how,aespords
to something in the other language. A word link is represented as a pairefl list o
indices such as (4-5/1) which says that the 4th and 5th words of theessemtence
have been linked to the first word of the target sentence. The alignmerdiagc
for the sentence in Figure 1 and its Swedish translation is shown in Figure 2.

Noone is

| [

Ingen visar sarskilt mycket talamod .
<(1/1) (2/2) (0/3) (3/4) (4/5) (5/6}

Figure 2: Swedish translation and alignment for the English sentence ireFigur

very patient

Null links are represented by the number 0. For example, (0/3) means that
the third word of the Swedish sentence is judged to have no corresgandbe
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English sentence.

4 Defining clause ranks

Our basic approach is to identify all clauses in the corpus, and then gléssin
in terms of a given clause rank. We restrict this process to clauses thgber
erned by verbs or participles, i.e., to words that have the part-of-sEgewmtation
pos="V” or pos="PCP”. Since each clause has a single governoranadentify
corresponding pairs of clauses through the word alignment. If the tteorsia not
a clause, but a phrase of some sort, we can still identify the image and itstiesp

4.1 LinES annotation of clause elements

The notion of clause is underlying the LinES annotation, since a subsetof th

dependency relations are defined to apply only at clause level, i.e., towelads

to a verbal item. Similarly, other dependencies are restricted to noun phvasée

others, such as the coordination dependency can have almost any ggyemor.

The clause-level dependency relations used in LIinES are listed in Table 2.
Distinctions between different clause types, however, are not péareainno-

tation scheme, and cannot be seen in the definitions of categories oddepgn

relations. In particular, Ingo’s system of clause ranks formed noipats devel-

opment. It is therefore something of a test for the LINES scheme to modekclaus

ranks within the scheme.

Label Explanation

vch Auxiliary verb or infinitive marker
advl | Adverbial

subm | Subjunction

subj | Subject

obj Object (direct or indirect)

sc Subject complement

oc Object complement

prt Particle

pobj | Oblique object

initm | Initiator e.g. an interjection

ad General pre-modifier

cc Coordinating conjunction or conjunc

~+

Table 2: Clause-level dependency relations in LInES annotation. Claneszfic
relations above the horizontal line.
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4.2 Clause rank definitions

For the definition of clause ranks we need to consider the properties ofaihse
governors and the relations to their dependents. In some cases, sbelpesperty
of being tensed, the subtree dominated by a clause governor needseiar tizesl
into sufficient depth. As in [10] auxiliaries, including the infinitive markeasg
related to their governors via the dependency 'verbal chain elemeh.(Usually
the tense marker will appear on the first element of the verbal chain, eandhible
chain needs to be searched. Also the subject is a dependent of tledefingint of
the verbal chain, rather than the main verb, when there are auxiliarg.verb

Clause rank Features
major clause +Tensed, +Subject, +Main
minor clause +Tensed, +Subject or +Subjunction, -Main,

coordinated VP +Tensed, -Subject, +ccVerb
participial clause | -Tensed, -Subject, +Participial, -Attributive
participial attribute| -Tensed, -Subject, +Participial, +Attributive
infinitival clause | -Tensed, -Subject, +Infinitive

Table 3: Clause rank feature analysis.

The main features that distinguish the different clause ranks are the iiodjow

+Tensed,
+Participial,
+Infinitive,

+Subject,

the presence of a tense marker on the first element of tla¢ verb
chain.

the chain is -Tensed and the first element is a past or present
participle.
the chain is -Tensed and the first element is the infinitive marker
or a verb in infinitive form.

the presence of a word contracting the subject relation to the
verbal chain. Imperative verbs usually don’t have explicit subjects,
but are assigned this feature by default.

+Subjunction, The presence of a subjunction or phrase having tha"satation

+Main.

+ccVerb,

+Attributive,

to the verbal chain.

the property of being the governor of an entire segment. The
opposite, -Main, means being governed. However, a clause that
expresses direct speech is also categorized as +Main in this study,
while being annotated as an object of a communicative verb.

the property of being a conjunct of a main verbal item, possibly
through a chain of coordinations.

the property of being an attribute of a noun. This implies

being +Participial.

The clause ranks are defined as conjunctions of these featuresefitigahs
of the clause ranks are summarized in Table 3.
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From Ingo’s description it is not clear how conjoined clauses shouldciaést.
| have chosen to define complete clauses that are coordinated with a maia clau
as major, whereas verb phrases that lack an explicit subject are @ieategory
of their own even though they may be coordinated with a main (or subordinate)
clause.

There are a few problems in the above definitions with respect to how well the
capture the intended concepts. One concerns the distinction betweeipjestn
the one hand, and adjectives and nouns on the other. This distinctior ciavin
in different ways, but the category participle tends to be a bit overudedis, as
the basic criterion is a formal one. While participles are more common in English,
this tendency is the same for both English and Swedish. Another decisidmethat
effects on the numbers is that verbs with similar meanings may be classified as an
auxiliary for one language, but as a non-auxiliary for the other. Alsaptation
errors can still be found that affect the classification.

5 Results

Using the clause rank definitions we can simply count the number of clatises a
each rank. For the reasons given in the previous section, the figpesead, see
Table 4, are not exact but are stable enough to reflect tendencieggivle support
to our hypotheses with one exception. In agreement with the hypothesedish
has more finite clauses and, in particular, more minor clauses than English. Th
number of participial clauses on the English side is more than four times as many
as on the Swedish side. But, contrary to the hypothesis, the Swedish sideals
more infinitival clauses than the English side.

Table 4 also shows that the tendencies are quite stable across the gatacor
The Europarl corpus is slightly divergent, with fewer major clauses oSwedish
side than the English side and almost equal number of infinitival clauses.isTh
not surprising given that it partly contains parallel translations and &éas shown
to differ from the other three subcorpora in other respects as well [2].

Clause rank Access | Europarl Bellow HarryP Sums

En| Se| En| Se| En| Se| En | Se En Se
major clause 4731 492 | 598 | 572 | 640 | 655 | 676 | 700 | 2387 | 2419
minor clause 298 | 403 | 261 | 327 | 289 | 371 | 305 | 417 | 1153 | 1518
coordinated VPs| 33| 41| 14| 26| 39| 72| 91| 159| 177| 298
participial clause| 273 | 37| 131| 37| 150| 52| 217| 56| 771| 182
infinitival clause | 210 | 243 | 176 | 172 | 149 | 200 | 138 | 189 | 673 | 804

Table 4: Frequency of clauses at different ranks distributed orcerfimra.

To see how the different ranks have been treated in translation, wetoeed
exploit the alignment. As the alignment is based on words, it may happen that
single words are aligned to word sequences on the other side. Nevsstheke
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Source side Target side clause ranks

clause ranks Major | Minor | ccVP | Pcpcl| Infcl | NP | Other
participial clause 78 184 81 56| 175| 50| 149
infinitival clause 83 110 14 1| 404| 16 45

Table 5: Frequencies of mappings for English clauses of medium rank.

Clause rank with function | Major or minor | ccVP | Pcpcl | Infcl | Other
Adverbial participial clause 51 35 17 10 41
Nominal participial clause 52 5 0| 111 48
Modifying participial clause 103 5 17 6 60
Adverbial infinitival clause 38 4 0 66 9
Nominal infinitival clause 90 3 0| 137 25
Modifying infinitival clause 39 0 1 79 13

Table 6: Frequencies of mappings depending on grammatical function.

can look at clause governors and their individual images and see toewtsait

that image includes a clause governor on the other side, and, if so, aviiathat
clause belongs to. It may also happen that a clause is nominalized in translation
and we include those cases as well. However, the fact that a verbtmigaris
aligned with a noun does not guarantee that the image is a nominalization; it may,
for example, be the result of a single verb being mapped to a complex vefrb co
struction such as Englistecidebeing translated by Swedigatta beslute{’make

the decision’).

We focus on patrticipial and infinitival clauses as these are the onesrghthe
greatest differences in numbers. Data for these two ranks are sh@ahl:5. We
can see that English participial clauses, when translated into Swedishpypihid
clauses of higher rank, and clauses of lower rank. The most commatatiians
are minor clauses and infinitival clauses, while only about 6% of the triorsta
are Swedish participial clauses. The category 'Other’ also has manpéestahe
majority being distributed on prepositional and adjectival phrases, detiafes.
Infinitival clauses are sometimes translated into higher ranks, but a lajgetya
60%, are translated as infinitival clauses.

The function of the clause has an impact on restructuring. If we divide the
participial and infinitival clauses into different groups depending optivbr they
have an adverbial, modifying or nominal (subject, object, or oblique obijeat;
tion, we can see that for participial clauses, adverbial and modifyingetatend
to be rendered as complete clauses to a much larger extent than those withlnomin
functions, as shown in Table 6. For infinitival clauses the function hasitegact
on the proportion of cases that are rendered as complete clauses.

It can be seen that about 40% of the patrticipial clauses are translateddmsd
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clauses or phrases, and that almost 30% also have an overt subje@ndhish
infinitival clauses the corresponding proportions are just below 30%én ki the
numbers for participial clauses on the English side may be exaggeratechtieer
a significant number of instances where human translators select a highse
rank than the one appearing in the English source and thus, supplyingea &l
a subject or a place-holding subordinator that are congruent with tiextoSome
examples are given in Table 7.

Mapping Clause pair

pcpcl— minor | EN: In MS Access 2000sing ADOX

(Access) SE:Nar du anvédnder ADOXMS Access 2000

pcpcl— major | EN: Anticipating a difficulty | ask the stewardess...

(Bellow) SE:Jag forutser ett probleroch ber flygvardinnan...

pcpcl— major | EN: ... is also imprudent imtroducing issues not included...
(Europarl) SE: ...tar ockséa pa ett oforsiktigt sattop fragor som inte férekom.|.
pcpcl— minor | EN: ... felt right into the cornerbefore sweeping the whole lot...
(Harry P) SE: ... kdnde efter langt inne i horneman hon sopade ner allt...
pcpcl— major | EN: A different layout lets yowalculate and compare...
(Access) SE: Med en annan layoutin du berdkna och jamfora...

infcl — minor | EN: ..punish himself most grievoustgr coming to see you
(Harry P) SE: ..bestraffa sig sjalv ytterst hdidtr att han halsat pa

Table 7: Examples of high rank Swedish translations of medium rank English
clauses.

6 Conclusions

A dependency-based annotation scheme which notionally distinguishésne
the clause level and relations at the phrase level can also be used toj/idkentifes
of different ranks. This allows hypotheses as regards restructatitizge clause
level in translation to be tested and instances of such changes to be ineskiiga
more detail, whether by human or machine translators.

The LinES data largely confirms the hypothesis that clauses without tedse an
subjects are more common in English than in Swedish translations. However, in
LinES, this is entirely due to participial clauses, while the infinitival clauses ar
more common on the Swedish side than on the English side. Still, in a sizeable
number of cases human translators selects a clause type of higher itnate-
rial that needs to be congruent with the context. This would seem to pasblam
for current approaches to statistical MT.

42



References

[1]

(2]

[3]

[4]

[5]

[6]

[7]

(8]

9]

[10]

[11]

Ahrenberg, Lars (2007) LinES: An English-Swedish Parallelebank. In
Proceedings of The 16th Nordic Conference of Computational Linguistics
Tartu, Estonia.

Ahrenberg, Lars (2010) Alignment-based profiling of Europatadin an
English-Swedish parallel corpus. Proceedings of the Sixth Conferenc
Language Resources and Evaluation (LREC’2010), Malta, 19-21 ROa\.

Baker, Mona (1993) Corpus Linguistics and Translation Studies:litap
tions and applications. In Mona Baker, Gill Francis, and Elena Tognini-
Bonelli (eds.)Text and TechnologyAmsterdam and Philadelphia: John Ben-
jamins, pp. 233-250.

Catford, J. C. (19654 Linguistic Theory of Translation: An Essay in Applied
Linguistics.London, Oxford University Press.

Collins, Michael, Koehn, Philipp, and Kucerova, lvana (2004) Gkarestruc-
turing for statistical machine translation. Proceedings of the 43rd Annual
Meeting on Association for Computational Linguistics, Ann Arbor, Michi-
gan, pp. 531 - 540.

Elming, Jakob (2008) Syntactic reordering integrated with phrasedba
SMT. In Proceedings of the Second ACL Workshop on Syntax and Structure
in Statistical Translation (ACL-08 SSST-2plumbus, Ohio, USA.

Ingo, Rune (2007Konsten att Oversatta: dversattningens praktik och didak-
tik. Lund, Studentlitteratur.

Merkel, Magnus and Michael Petterstedt and Lars Ahrenberg3Rhterac-
tive Word Alignment for Corpus Linguistics. Proceedings of Corpus lisg
tics 2003. UCREL Technical Paper No 16.

Saldanha, Gabriela (2009) Principles of corpus linguistics and tpeiica-
tion to translation studies researdRevista Tradumatica - Traducci6 i Tec-
nologies de la Informacio i la Comunicacido. 07.

Tapanainen, Pasi and Timo Jarvinen (1997) A non-projectiyemgency
parser. In Proceedings of the 5th Conference on Applied Naturajuage
Processing, Washington, D.C, April 2007, pp. 64-71, AssociatiorCfam-
putational Linguistics.

Vinay, J-P and J. Darbelnet (1973}ylistique comparée du francais et de
I'anglais. Paris, Didier.

43



