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IInformationn is one of the most valuable assets in modern society. With the per-
vasivee presence of computers, storing huge amounts of data has become both 
efficientt and inexpensive. We are now in a position where we have unprece-

dentedd amounts of information at our finger tips. How do we access these large 
amountss of data in order to find the information we are interested in? Some data is 
storedd in a database, a form that is designed to facilitate accessing the data in a num-
berr of ways. However, most textual data is not available in a structured database, 
butt is only available in an unstructured format, such as plain text. Transforming un-
structuredd data into a database format can be a very laborious process, depending 
onn the complexity of the anticipated database. As a consequence, most data remains 
storedd in an unstructured format. 

Thee search for relevant information in large amounts of unstructured data calls 
forr automatic means that aid in this process, as manual inspection of all data is prac-
ticallyy infeasible. The issue of developing methods and tools for finding automati-
callyy relevant information is addressed by the research area of information retrieval. 
Inn recent decades, sophisticated document retrieval systems have been developed. 
Thesee systems allow a user to submit a query, that is, a number of keywords de-
scribingg the user's information need, to a retrieval system, and they return a list of 
relevantt documents, such as newspaper articles, legal or medical documents, web 
pages,, or patents. As the name suggests, document retrieval systems return full doc-
umentsuments to satisfy a user's information need. However, often, an information need 
iss more specific and much more appropriately expressed as a question instead of 
aa set of keywords. Imagine, for instance, that you want to know when the Titanic 
sank.. You probably prefer being able to ask the question When did the Titanic sink? 
too a retrieval engine, and getting a date back from the system, over submitting the 
keyword-basedd query Titanic sank and skimming through the documents returned 
byy the system in the hope that one of them contains the date on which the Titanic 
sank. . 

Informationn retrieval systems that allow for users to pose natural language ques-
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tionss are known as question answering systems. Such systems have been developed 
sincee the 1950s, but originally they were mainly restricted to narrow domains, such 
ass baseball statistics or lunar soil samples. In the late 1990s, however, the question 
answeringg task was integrated into the annual Text REtrieval Conference (TREC), 
whichh gave a significant impulse to question answering as a research area, boosting 
itt into the direction of open-domain question answering. 

Open-domainn question answering systems very often use document retrieval 
techniquess to identify documents that are likely to contain an answer to the ques-
tionn asked by the user. And this is where the focus of this thesis lies: the role of 
documentt retrieval in the context of question answering. The aim of this thesis is to 
identifyy document retrieval approaches that are particularly useful for identifying 
documentss which contain an answer to a question. 

Aboutt this Thesis 

Thiss PhD thesis is the outcome of a curvy education. After graduating from high 
school,, and having served community service, I started studying German literature 
inn my home town Wuppertal in Germany. Right away, in my first semester, I had 
too take mandatory courses in linguistics, which, at that time, I imagined to be a 
nuisancee rather than an interesting research area. One of those linguistics courses 
wass given by Lisa Rau, who convinced me that linguistics is indeed an interesting 
field.. I was so intrigued by it that I changed my major subject to linguistics within 
thatt very same semester. During my basic studies in linguistics I became more and 
moree interested in formal semantics. 

Afterr having finished my basic studies, I continued my studies at the Institute 
forr Natural Language Processing (IMS), at the University of Stuttgart, Germany, 
whichh hosted a large number of well-known formal semanticists at the time. My 
studyy at the IMS introduced me to the research field of computational linguistics, 
andd I am indebted to many of the institute's researchers for providing an extremely 
stimulatingg research environment. In particular, I am grateful to Hans Kamp, Uwe 
Reyle,, and Esther König-Baumer. 

Inn 1997,1 spent a year as an exchange student at the Institute for Logic, Language 
andd Computation (ILLC) at the University of Amsterdam, in The Netherlands. Dur-
ingg that period I worked closely together with Maarten de Rijke on applying theo-
remm proving to computational semantics; I would like to thank Maarten for being a 
greatt companion ever since. 

Afterr having received my degree in computational linguistics from the Univer-
sityy of Stuttgart in 1999,1 returned to the ILL C to do my PhD in computer science, 
focusingg on information retrieval and question answering. This shift of research 
areaa was due to my urge to do more applied natural language processing research. 

Whilee it has been a curvy road, I am glad that it has not been a straight lane, as it 
hass shown me many facets of human language, which is an intriguing phenomenon 
whosee scientific understanding requires insights from many research areas. 
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