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1 Purpose and aims
This project deals with verb-particle constructions (VPCs) in the context of statistical
machine translation, with the purpose of finding out if and to what degree they affect
translation quality in English and German. Its main goal is to identify which types of
VPCs cause translation errors and to find possible solutions to this problem.

VPCs are a type of multiword expressions (MWEs), meaning they are lexical items
consisting of multiple simplex words that display different kinds of idiosyncrasies [4].
Even though German and English share many common features and both languages
exhibit a variety of particle verbs, their behaviour is not always similar. First of all,
there are grammatical differences. For example, in English the particle is always separate
from the verb root (e.g. eat up), while in German, it can be separated, but does not
necessarily have to be (e.g. aufessen: er isst den Kuchen auf ).

Secondly, both languages have different VPCs in general. Even though there are cases
where VPCs are formed in the same manner (e.g. eat up and aufessen), there are also
cases where they are formed with different particles (e.g. step down and zurücktreten),
or different verbs (e.g. turn down and ablehnen). While some VPCs translate to other
VPCs, there are also particle verbs that translate to simplex verbs or to several alterna-
tives that convey the same meaning, as the following example shows (taken from Bing
Translator).

Mach die Tür auf! → Open the door! (1)
Open the door! → Öffne die Tür! (2)

In (1), the German particle verb aufmachen translates to the English verb to open, but
in (2), when translating in the other direction, Bing uses the alternative German verb
öffnen which has the same meaning.
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2 Survey of the field
A lot of work has been done in identifying, classifying, and extracting English VPCs.
For example, Villavicencio (2005) proposes an approach to use semantic classification
and to cover as many VPCs as possible [8].

Many linguistic studies focus on analysing VPCs in German, or English respectively,
mostly discussing the grammar theory that underlies the compositionality of MWEs in
general or for more particular studies like language acquisition. An example would be
the works of Behrens (1998), in which she contrasts how German, English and Dutch
children acquire particle verbs when they learn to speak [1].

Furthermore, there has been some work dealing with VPCs in machine translation as
well. In an article by Chatterjee and Balyan (2011), several rule-based solutions are
proposed for how to translate English VPCs to Hindi [2]. A paper by Collins, et al.
(2005) presents an approach to clause restructuring for statistical machine translation
from German to English in which one step consists of moving the particle of a particle
verb in front of the verb [3].

3 Programme description

3.1 Theory
The first step in this project will be to identify, describe, and group VPCs depending
on their translation from German to English, as well as the other way around. As
mentioned earlier, there are several VPCs that translate to a gramatically similar VPC
in the respective other language, but there are also particle verbs that lack a VPC
translation, or that can be translated to different alternatives.

3.2 Tools and Data
Three different tools will be used to carry out the translations: Google Translate,1 Bing
Translator,2 and Moses [6]. The necessary translation models for Moses will be trained
on Europarl, a parallel corpus containing many European languages including German
and English, while SRILM is used to train language models [5,7]. Furthermore, because
the language model is suspected to be very important in this application, language
models of different size and from different domains are employed to see which one will
be able to generate the most accurate output translation.

To the best of my knowledge, there is no parallel corpus specifically compiled to
evaluate the translation quality of sentences that contain VPCs. Therefore, such a
dataset will have to be created manually. Since this is only required for testing purposes
and training should be done on other, commonly used datasets to provide realistic results,
this dataset does not necessarily have to be very large. The goal here is to pick out or
generate at least 50 sentence pairs that contain VPCs in both languages, plus at least
50 additional sentence pairs where a VPC is only present in one language.

1http://www.translate.google.com
2http://www.bing.com/translator
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3.3 Evaluation
Evaluating this task might be challenging, since the focus of this work should be on
identifying possible issues in translating VPCs. Therefore measures like BLEU score
might not be able to capture the specific requirements. BLEU score results will still be
given, because it is important to know if overall translation quality improves together
with improved VPC translations or not. Moreover, it is intended to measure how many
of the VPCs were translated correctly, regardless of the translation of other words in
the respective sentence. Finally, it will be discussed if certain types of VPCs are easier
to translate than others.

3.4 Time plan
The time plan for this project can be seen in the following figure.

At first, all possible VPC types and mappings between translations have to be identified.
While doing so, possible candidates for the test data can be collected to make sure that
the test set contains data from all different types of VPCs. As soon as the test set is
complete, the experiments can be conducted. The evaluation will then show which kinds
of VPCs are particularly hard to translate, which other factors have to be considered, as
well as which translation system can handle VPCs in the best way and if and to what
degree the amount of the training data of the employed language model changes the
result. If there is enough time in the end, it would be desirable to work out possible
ideas to improve VPC translation in Moses.

4 Significance
Translation between German and English is still far from perfect and therefore it is
important to find ways to improve it. Many studies so far have focussed on VPC
extraction and classification, as well as their analysis, but there has not been much
work dealing with VPCs and machine translation. Since particle verbs are one of the
phenomena that lead to differing word order in English and German, and because they
make up a significant portion of verbs, it is a reasonable approach to identify possible
problems in this area.
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