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Short Term Scientific Mission – Final Report
I. Purpose of the STSM:
For me as a PhD student at the University of Strathclyde, Glasgow, this STSM was a great opportunity and rewarding experience for getting a deeper insight into the work that already has been done in the area of using expert judgement methods for eliciting dependence assessment at the host institution, TU Delft.

My PhD project, broadly speaking, aims at contributing to the area of Structured Expert Judgement (SEJ) in two ways: technically and empirically. For the first, it investigates methods for expert assessment of statistical dependence in order to overcome problems caused by mistaken or omitted assessments of dependencies in current risk models. Their importance in driving a model’s predictive behaviour is already understood. For the second, empirical work will focus on risk measurement in the insurance industry and thereof introduces SEJ in a yet quite unexplored area with great potential, also given the more recent foci of actuarial risk assessment of what is often termed ‘emerging risks’, i.e. more complex structures of risks not rarely with worrying consequences.

Therefore, a main purpose of the STSM was the further development of this first contribution in my PhD research, given the experience and expertise that my hosts, Dr. Anca Hanea and Dr. Oswaldo Morales Napoles, have in the application of populating non-parametric Bayesian Belief Networks (NP-BBNs) through expert opinions, using several methods and experts (from fields such as aviation safety, air pollution, wind load). Due to the large overlap of our research interests another purpose, benefiting both sides, was to lay the foundation for an exchange of ideas. This is also due to the fact that this COST Action is in its first year, thus fostering collaboration that contributes mainly to the aims stated for the respective Working Group 2 on Dependence Elicitation. Having said this, a third purpose might be added being that of getting to know other researchers at the host institution with overlapping interests but who I have not yet known through other COST conferences, meetings etc..
II. Description of Work and Main Results during STSM:
During my STSM the work that was carried out related to the objectives that were initially formulated in the respective application in May this year. Thus, following the objective of getting a full overview of the work that is done at TU Delft in the area of dependence elicitation and develop my technical understanding in the area further, I discussed and studied the experience that has been made with the respective methods, by this already seeing the different pros and cons. I found particularly beneficial that some of this work for both, Dr. Hanea as well as Dr. Morales Napoles, goes back until their research as PhD students, therefore providing me not only with recently done work but with the research in context of a complete thesis.
As a result, this allowed me to learn not only about the use of the methods, i.e. conditional probabilities of exceedance and ratios of rank correlations for populating a non-parametric BBN with conditional rank correlations, knowledge that I could have similarly obtained through respective academic articles, but the direct explanation by Dr. Hanea and Dr. Morales Napoles and the opportunity to clarify any questions as they emerged, gave me a great insight into its foundations as well as obtained feedback from experts. In this regard, I was for instance able to understand the transition from vines to non-parametric BBNs, which is not in the primary focus of my own research, but due to the suitability of NP-BBNs and their role for my work, it helped me greatly in the advancement of the respective chapter in the current draft of my thesis. Further, I could clarify numerous questions regarding the actual elicitation of conditional rank correlations in different forms, which not only supported my understanding but provided me with a list of potentials issues that might be addressed in future research in order to relax preliminary assumptions as well as making the method more intuitive to apply for experts. With respect to the feedback from experts, I could clarify more behavioural points that need to be addressed in SEJ with a similar rigor. Herewith I was provided with retained records of experts’ comments which I can now analyse in a more formal manner and then not only use in my own work but provide the host institution as well as anyone interested in the COST Action with.
Related to this first objective, the idea of getting a better overview of current dependence elicitation methods and technical peculiarities not only with respect to my thesis, but in more general arose, so that a literature review was initiated. The review, which is currently ‘work-in-progress’ looks at actual dependence elicitation methods, thus those with a precise focus on expert judgement, as well as assessments that were done as ‘means to an end’, i.e. for populating a certain model, but with a different overall research aim. Herewith, we were able to shortlist potential contributors to this topic so that those could be contacted. Further, a result/benefit of starting this during the STSM was the fact that material could be collated together, even respecting unpublished material such as the aforementioned experts’ feedback. A current aim is that this literature review can serve in the near future as a useful overview for contributors of WG 2.
With regard to another broadly sketched objective of comparing the practical application areas of my research interest and from my home institution with the industries/sectors that TU Delft is looking at, I was able to access studies with mainly reliability and engineering related problems. Hereby, I had the opportunity to visit the offices of TNO Delft where Dr. Morales Napoles has applied some of his work. As a result from this experience and the exchange of potential areas of application, an output that is likely to be included in the aforementioned literature review or likewise as information for WG 2 is a collated overview of case-studies. This might help to classify which areas are relying and being more open to expert judgements for dependence information, which in the longer run (over the remainder of the COST Action) can serve as guidance for looking for potential application areas.
As a last point, a main objective before the start of the STSM was concerning the question of how the host institution manages important aspects of SEJ, such as the transition from theory to practice by developing suitable software for non-academic practitioners of SEJ. Due to my initial contact at other COST events and the longer contact of my home institution and the host institution, I knew that this has been achieved successfully by the TU Delft in the past, leaving the question whether or not it had been approached for the elicitation of dependence. Herewith, I was provided with an introduction to several projects, first of all to mention UniNet, software for structuring and populating NP-BBNs. Further I gained access to UniExp, an actual elicitation program for conditional rank correlations which however is not working properly to be actually used and originated from a Master’s thesis at TU Delft, as well as several MATLAB files that were used in the earlier mentioned studies.
In conclusion, I would rate this STSM as highly successful for me and my development as a researcher in the field of SEJ for eliciting dependence as it provided me with (1) new techniques that I can build up on, (2) a great start to getting an overview which methods exist in this respective area and (3) access to and a better idea of actual software that can be used as an facilitator’s tool in practice.
III. Future Collaboration with Host Institution:

As already mentioned earlier, besides the actual work that has been done during the STSM, another purpose of this STSM was the aim to foster collaboration that will also be of benefit for WG 2. In this context, it can be assured that a future exchange of ideas will take place. While currently no common project is planned, this STSM was extremely helpful in outlining the overlap of research interests, so that also within the COST Action surely opportunities for collaborative projects will come up.
IV. Foreseen Publication/Articles:

Again referring to section II, currently the situation is that some interesting work has been initiated during the STSM, mainly to mention here is the literature review, but no precise plans for a publication have been made. This does not mean however that this option is excluded. In fact it might be reasonable at some point to think of publishing this literature review, whereas it is definitely intended to be distributed among the WG 2.
V. Confirmation of Successful Execution (as from Anca Hanea):

I would like to confirm that I have read the above report and I completely agree with the content. During Christoph’s stay in Delft we discussed the pros and cons of the dependence elicitation methods developed in Delft. New ideas emerged from our discussions. These ideas can be further investigated and applied by Christoph in new areas. The software that Christoph mentioned could be definitely improved and advertised, if it proves useful to his research, to the WG2, and to the COST community in general. Last, but not least, Christoph started a literature review on dependence elicitation methods and applications that should definitely be published when complete.

I believe the expectations of this STSM were fulfilled and a good basis for constant future collaboration has been established.
Kind regards, 

Christoph Werner
Department of Management Science









