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Summary
When learning a new skill, you take advantage of your preexisting

skills and knowledge. For instance, if you are a skilled violinist, you

will likely have an easier time learning to play cello. Similarly, when

learning a new language you take advantage of the languages you

already speak. For instance, if your native language is Norwegian

and you decide to learn Dutch, the lexical overlap between these two

languages will likely benefit your rate of language acquisition. This

thesis deals with the intersection of learningmultiple tasks and learn-

ingmultiple languages in the context of Natural Language Processing

(NLP), which can be defined as the study of computational processing

of human language. Although these two types of learning may seem

different on the surface, we will see that they share many similari-

ties.

The traditional approach in NLP is to consider a single task for a

single language at a time. However, recent advances allow for broad-

ening this approach, by considering data for multiple tasks and lan-

guages simultaneously. This is an important approach to explore fur-

ther as the key to improving the reliability of NLP, especially for low-

resource languages, is to take advantage of all relevant data when-

ever possible. In Part I of this thesis, we begin with an introduction

to neural networks with a focus on NLP (Chapter 2), since such archi-

tectures are particularly well suited to combined learning ofmultiple

tasks and languages. We will then look at someways in which neural

networks can considermultiple tasks and languages at the same time
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(Chapter 3). Specifically, we will consider multitask learning (MTL),

and several common multilingual approaches.

In Part II of this thesis, I look at exploiting the fact that many NLP

tasks are highly related to one another. This is done by experiment-

ing with MTL using hard parameter sharing, which has proven ben-

eficial for a variety of NLP tasks. In spite of such successes, however,

it is not clear when or why MTL is beneficial in NLP. Chapter 4 con-
tains a case study in which semantic tagging is shown to be beneficial

for POS tagging. This further highlights the question of when MTL is

beneficial in NLP tagging tasks, which is explored using information-

theoretic measures in Chapter 5.

Multilingual models can leverage the fact that many languages

share commonalities with one another. These resemblances can oc-

cur on various levels, with languages sharing, for instance, syntac-

tic, morphological, or lexical features. While there are many pos-

sibilities for exploiting these commonalities, the focus in this the-

sis is on using multilingual word representations, as they allow for

straight-forward integration in a neural network. As with MTL, it is

not clear in which cases it is an advantage to go multilingual. In Part
III, I begin with presenting a case study on multilingual semantic

textual similarity (Chapter 6). Following this, I explore how similar

languages need to be, and in which way, in order to for it to be useful

to go multilingual (Chapter 7).

In Part IV of this thesis, I experiment with a combined paradigm,

in which a neural network is trained on several languages and tasks

simultaneously (Chapter 8). Finally, the thesis is concluded in Part V

(Chapter 9). The experiments in this thesis are run on a large col-

lection of mainly lexically oriented tasks, both semantic and mor-

phosyntactic in nature, and on a total of 60 languages, representing

a relatively wide typological range.

While traditional NLP approaches consider a single task or lan-

guage at a time, the aim of this thesis was to answer several research
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questions dealing with pushing past this boundary. In doing so, the

hope is that in the long term, low-resource languages can benefit

from the advances made in NLPwhich are currently to a large extent

reserved for high-resource languages. This, in turn, may then have

positive consequences for, e.g., language preservation, as speakers

of minority languages will have a lower degree of pressure to using

high-resource languages. In the short term, answering the specific re-

search questions posed should be of use to NLP researchers working

towards the same goal.




