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Chapter 1: Introduction 
 
Werner Hildenbrand 
 
 
 
1.  
The Sonderforschungsbereich 303 "Information and the Coordination of Economic Activities" 
ended after 15 years of financial support on December 31st, 1999. During these 15 years eco-
nomics and, in particular, quantitative economics and economic theory has changed noticea-
bly. Some economists speak of a paradigm change, others of a crisis of neoclassical economic 
theory. Obvious symptoms for this change are, on the one side, the great popularity and the 
rapid dissemination of game theory and on the other side the fast increase in acceptance of 
experimental economics by the profession.  
 
It is not exaggerated to speak of a triumphal march of game theory. There was the extraordi-
narily fast development in game theory, in particular in non-cooperative game theory, which 
is apparent from the enormous increase in publications and the founding of new scientific 
journals specializing in game theory. Perhaps more important, one could observe a general 
penetration of game theoretic thinking in almost all fields of economics. Indeed, with few ex-
ceptions, presentations at international conferences on economic theory are based on game 
theoretic approaches. 
 
This boom in game theory - which naturally had its own inner dynamics - was favoured, as it 
seems to me, by a distinct fall of interest in general equilibrium models, in particular in Wal-
rasian general equilibrium theory. Many economic theorists of great distinction, in particular 
among the mathematical economists who made outstanding contributions to Walrasian gen-
eral equilibrium theory, changed their interest in favour of game theory. The reason for the 
loss of interest in Walrasian general equilibrium theory is of course well-known. Indeed, the 
results by Sonnenschein, Mantel and Debreu in the early seventies showed that the Walrasian 
model does not have the necessary structure which is required for using these models to ana-
lyse concrete economic problems. In short, the problem with Walrasian equilibrium models is 
not the possible lack of existence of equilibria but the multiplicity of equilibria. This multi-
plicity has the consequence that, in general, a comparative static analysis with definite predic-
tions is not possible. 
 
The above mentioned developments in economics – the rise of game theory and experimental 
economics - which could be observed world-wide and in which the Sonderforschungsbereich 
303 played an important role, naturally left deep traces in the development of the Sonderfor-
schungsbereich 303 during the last 15 years. From a methodological point of view this devel-
opment is quite remarkable. It is known that game theory assumes a high degree of rationality 
of the participating players, while experimental economics, in any case explorative experi-
mental economics as it is pursued in Bonn, seems to reject the basic hypothesis of game the-
ory, i.e., rationality in the sense of maximising behaviour.  
 
Despite the fact that the general interest of the profession and the methodological approaches 
changed clearly in the past 15 years it seems to me that the definition of economics by Keynes 
is still valid:  
 
"Economics is a science of thinking in terms of models joined to the art of choosing models 
which are relevant to the contemporary world." 
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There is full agreement in the profession and among the members of the Sonderfor-
schungsbereich 303 about the meaning of "thinking in terms of models". There is, however, a 
disagreement – what else could be expected – about the "art of choosing models which are 
relevant to the contemporary world". Thinking in terms of models means to obey the strict 
rules of the axiomatic deductive method. This requires a formal or mathematical formulation 
of the model with an explicit statement of all assumptions. During the process of deduction, 
that is to say, the process of proving certain propositions, no further implicit assumption can 
be made, even if the temptation to do so is strong. This axiomatic deductive method requires, 
as is well-known, a great discipline of thinking. I am safe in claiming that all research papers 
of the Sonderforschungsbereich 303 are exemplary in this respect.  
 
Every modelling of a real economic phenomenon requires a certain degree of abstraction. 
That is to say, certain aspects of the real phenomenon in question are consciously neglected in 
order to isolate its relevant aspects. A model necessarily is a simplification, often even a gross 
simplification. About this point there is a general consensus since it would not be meaningful 
to simultaneously model the great variety of all aspects of the real phenomenon. Obviously, I 
have in mind here the art of simplification. Economic modelling is artificial and an art since 
there is no generally valid procedure which describes how to obtain a satisfactory economic 
model. Furthermore, in analysing a model one often has to add simplifying hypotheses since 
otherwise the model does not allow a qualitative or explicit analysis. These additional hy-
potheses often are difficult to justify, sometimes they are even in open conflict with empirical 
evidence or with knowledge from experimental economics. These additional hypotheses ex-
clusively serve one purpose: they allow to prove certain propositions. In this sense they are ad 
hoc. The final result of such a modelling process is surely a mathematical model, however, of-
ten it is just a caricature of the original real economic phenomenon.  
 
There is disagreement in the profession and also among the members of the Sonderfor-
schungsbereichs 303 about the epistemological value of such ad hoc specified models. What 
do we learn about the real economic phenomenon if we astutely analyse the properties of such 
models? This is of course an old dispute in the methodology of economics which has been an-
swered in quite different ways. Ariel Rubinstein writes about this point in the Journal of Eco-
nomic Literature1: 
 
"It would be no exaggeration to state that economic theory is in a methodological mess. The 
main problem is the vague connection between economic theory and reality. Economic theo-
ries are meant to be about the real world. But economic models do not fit or even approxi-
mate any reasonable picture of that world. Worse still, economic theory uses assumptions that 
are easily refuted. Thus, the relevance of the conclusions seems to depend on whether the the-
ory miraculously produces accurate predictions, which it usually does not." 
 
Naturally, economics was always in a methodological mess, and I expect that it will remain so 
in the future. In a certain sense this is what makes economics interesting. The above men-
tioned change in the fields of research has revived this methodological dispute. Economic 
theory today consists of a great variety of quite special models where often slide modifica-
tions of the model lead to radically different conclusions. It is not clear what we learn by as-
tutely analysing all these "little" models. Economics needs a Newton or Einstein, perhaps a 
new Walras or Keynes would suffice. 
 
 
 

                                                 
1 Rubinstein, A. (1999): Book Review on: Simon, Herbert A., An Empirically Based Microeconomics. Journal 
of Economic Literature 37(4), p. 1711. 
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2.  
I would like to make a few comments on the importance of the Sonderforschungsbereich 303 
for the Department of Economics at the University of Bonn. The Sonderforschungsbereich 
303 was for the Department of Economics much more than a mere generous financial sup-
plement to the relatively modest basic provision that the University of Bonn offers to their 
professors. Naturally, without this generous financial support by the Deutsche Forschungsge-
meinschaft many of the scientific activities would not have been possible. With certainty, 
however, a financial support with the same volume given separately to the various projects of 
the Sonderforschungsbereich 303 would not have had the same effect. Indeed, the setting-up 
of a Sonderforschungsbereich promotes cooperation, even more, it enforces the cooperation of 
the professors involved, who, as is sometimes said, tend by nature to eccentricity ("Eigen-
brödelei"). In addition, a Sonderforschungsbereich gives the necessary incentives and furthers 
the motivation for creating a stimulating scientific environment which is necessary for re-
search on a high level. It seems to me that a solid foundation for a successful Sonderfor-
schungsbereich rests on two pillars: 
 
1. A research oriented department, that is to say, a department whose professors give high 

priority to research and teaching.  
 
2. Encouragement of the new generation of academics, since it is this new generation, the 

graduate students and post-doc fellows ("Habilitanden") which fill a Sonderforschungs-
bereich with life.  

 
The encouragement of a new generation of academics of a high scientific level can only be 
achieved in an institutionalised graduate school. The traditional German way of writing a 
Ph.D. thesis which essentially consists of a bilateral relationship between the graduate student 
and the "Doktorvater" does not lead, with few exceptions, to the desired maximal achieve-
ments.  
 
The two pillars support each other. Indeed, a department can only attract research oriented 
professors if there are highly qualified graduate students and conversely, a Graduate School of 
high scientific level is only possible with research oriented professors. At the time of applica-
tion of the Sonderforschungsbereich 303 in 1984 one of the pillars was already established. 
Due to a successful hiring policy during the period of support of the Sonderforschungsbereich 
21 under the chairmanship of Wilhelm Krelle the department had already a critical number of 
research oriented professors in order to dare a new application. The prospect of a new Sonder-
forschungsbereich on the other hand facilitated some new appointments such as, to give one 
example, the appointment of Reinhard Selten who moved from Bielefeld to Bonn in 1984. In 
all appointments which were made by the department the scientific qualification and produc-
tivity with regard to the needs and orientation of the Sonderforschungsbereich 303 had abso-
lute priority. This hiring policy was only possible since all members of the department, not 
only the members of the Sonderforschungsbereich 303, fully supported all activities of the 
SFB.  
 
At the time of application of the Sonderforschungsbereich 303 the second pillar consisted of 
the "European Doctoral Program in Quantitative Economics". The European Doctoral Pro-
gram was founded in 1977 by the London School of Economics, the Université Catholique de 
Louvain and the Department of Economics in Bonn. Later, the European Doctoral Program 
was extended by the École des Hautes Etudes en Sciences Sociales, Paris, and the University 
Pompeu Fabra, Barcelona. The special feature of the European Doctoral Program is that every 
graduate student has to spend a full year in one of the partner universities. The graduate stu-
dent is free to choose his partner university as well as the university where he wants to submit 
his thesis. During the time of support of the Sonderforschungsbereich 303 the European Doc-
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toral Program was extended by a Postgraduate Research Group (Graduiertenkolleg) "Interak-
tive ökonomische Entscheidungen" and finally, in 1998, we achieved our goal, the founding 
of the Bonn Graduate School of Economics.  
 
It is a well-known, even though regrettable fact that the applicants for the Bonn Graduate 
School of Economics from German Universities are older than those from other European 
Universities. The consequence of this fact was that the staff-members of the Sonderfor-
schungsbereich 303 have been older as compared to those in other European research centres. 
To change this situation the Department of Economics as the first department in Germany in 
1993 introduced the Credit Point System. Among many other advantages this system led to a 
definite shortening of the time for graduation. Yet, the main advantage was that visiting pro-
fessors of the Sonderforschungsbereich 303 could take part in teaching on an advanced level. 
Thus, also the students of the Department of Economics took advantage of the visiting profes-
sors of the Sonderforschungsbereich 303. The driving force for all reforms in the Department 
of Economics has been, without doubt, the Sonderforschungsbereich 303.  
 
One often can hear the assertion that the whole should be more than the sum of its parts. Ap-
plied to a Sonderforschungsbereich this is only the case if all individual projects cooperate 
with each other, and if one succeeds to create a stimulating intellectual atmosphere in which a 
creative scientific dispute is possible. It was never our goal to form a completely homogene-
ous group. We purposely wanted a certain variety of methodological approaches and we 
wanted to keep the spirit of dissent alive.  
 
The numerous Sonderforschungsbereich 303 seminars and the "jours fixes" certainly created - 
to a large extend - the stimulating intellectual atmosphere of the Sonderforschungsbereich 
303. In the SFB research seminars scientists from all over the world presented their latest re-
sults and thus stimulated the research of the SFB members. On the other hand the visiting 
scholars reported on our research in their home universities which led to the world-wide rec-
ognition of the Sonderforschungsbereich 303.  
 
3.  
The success of the Sonderforschungsbereich 303 can naturally be evaluated by different 
points of view. With certainty I can claim that the Sonderforschungsbereich 303 had been 
recognised in Germany and internationally as an active research centre of great distinction. 
The profession wanted to be informed what happened in the Sonderforschungsbereich 303 in 
Bonn. Indeed, the "Sonderforschungsbereich-303-News" which had been published weekly 
(all together 524 issues) have been read world-wide. For many scholars, in particular those 
from the United States, a visit at the Sonderforschungsbereich 303 in Bonn had absolute prior-
ity while visiting Europe. The Sonderforschungsbereich 303 did not only influence the devel-
opment in economics in Bonn and other German universities, but its influence went much fur-
ther, it left its traces world-wide. This is an unquestionable fact. Yet, it is much more difficult 
to answer the question about the quality of the research produced by the Sonderforschungs-
bereich 303. If one accepts the hypothesis that the quality of the research correlates positively 
with the quantity of the publications then the above question has a simple answer. The mem-
bers of the Sonderforschungsbereich 303 published more than 1.000 research papers, a great 
part of which was published in scientific journals of high international recognition.  
 
How can one decide whether these publications are of high quality? Is quality a purely subjec-
tive opinion of the referee? Surely not, otherwise the process of refereeing of the Deutsche 
Forschungsgemeinschaft would be totally dependent on the choice of the referees, thus more 
or less arbitrary. In order to put up for discussion the quality of research of the Sonderfor-
schungsbereich 303 13 publications were selected and reprinted in this report. This is a deli-
cate experiment: to choose 13 publications out of 681 publications in scientific journals. In a 
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first step every Project (Teilprojekt) was assigned a quota based on its total publications. Then 
every "Teilprojekt" decided among its members which paper to propose as candidates for 
publication. This led to 23 proposed papers. To make the final choice all members of the Son-
derforschungsbereich 303 spent three days in a closed meeting at "Schloß Friedewald". All 
papers have been presented and discussed in detail. Finally, 13 papers had been selected. In 
the election all members of the Sonderforschungsbereich 303 had equal vote. The selected 
papers are reprinted in Chapter 3 and thus allows readers to form their own opinion about the 
quality of research of the Sonderforschungsbereich 303. 
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Chapter 2: Projects and Results 
 
 
 
1 Experimental Economics 
 
Reinhard Selten 
 
 
1.1 Main research topic 
 
The project was mainly concerned with experimental research on behaviour in interactive de-
cision situations. However, also some basic questions in individual decision making were ex-
plored. The research had a strong exploratory component with the aim of developing new de-
scriptive theories of boundedly rational decision procedures. Moreover, accompanying theo-
retical investigations complemented the experimental work.  

Important topics of experimental research on interactive decision making were behaviour in 
coalition games, in two-person bargaining under incomplete information, in auctions and 
markets, in reciprocity games, and in normal form games.  
 
 
1.2 Methodological approach 
 
Experiments are often designed with the purpose to either confirm or refute special theoretical 
hypotheses. However, testing prespecified hypotheses is not the only possible purpose of ex-
periments. Much of the experimental research at the project had a strong exploratory compo-
nent: One tries to create a theoretically interesting economic situation in the laboratory and 
observes how subjects behave. It is the purpose of exploratory experimental work to enhance 
the formation of new descriptive theories.  
 
The exploratory character of many experiments is a special feature of the research at the Bonn 
laboratory. There was always much emphasis on the development of new descriptive theories, 
much more so than in the United States where at least in the first years experimentation was 
predominantly oriented towards traditional theory. Over the years the methodological differ-
ences between experimental work in Germany and elsewhere decreased. Our behavioural out-
look gained more acceptance and exploratory methods also spread to some extend. 
 
Another difference of our work compared to that of most other experimental economists con-
cerns the methods of evaluation. More than others we insists on independence requirements 
by experimental design. 
 
1.2.1 Experimental procedures 
 
The project was engaged in different methods of experimentation: Sessions in the computer-
ised laboratory, paper and pencil experiments, “mensa” experiments, video experiments, 
strategy studies.  
 
The Bonn Laboratory of Experimental Economics has 18 terminals in cubicles permitting 
anonymous interaction among subjects. This is the environment of our computerised labora-
tory sessions. Our paper and pencil experiments also were done with especially recruited sub-
jects. We did not perform classroom experiments with participants of courses mainly because 
of the reduced control connected with this procedure which is very popular at other places.  
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Another procedure used by us is the “mensa” experiment. Subjects are recruited in the student 
cafeteria and make their decisions on the spot. Video experiments involve teams who jointly 
have to make a decision in a video taped group discussion. In a video experiment two or more 
teams may interact by formal bids and offers.  
 
In a strategy study a group of subjects is engaged in a more long-term interaction, e.g. in the 
framework of a student seminar. The participants first gain experience within planing the 
game and then write strategy programs, directly in computer code or as flow charts. The 
strategies are matched against each other in a tournament. On the basis of feedback on the 
tournament result the participants then have the opportunity to revise their strategies. Several 
rounds of strategy revisions and tournaments eventually lead to a final tournament. The final 
strategies are the main focus for evaluation. Some strategy studies were organised as interna-
tional competitions with young economists as participants. The strategies and tournament re-
sults were communicated by mail.  
 
In all our experiments except some strategy studies participants were motivated by success 
dependant money payments. In strategy studies in the framework of students seminars partici-
pants cannot be adequately paid for intensive work during the whole semester. Instead of that 
they were motivated by grades mainly based on success in the final tournament. 
 
1.2.2 Methods of evaluation 
 
In view of our emphasis on independence requirements satisfied by design or analysis is 
mainly based on non-parametric tests. We avoid econometric techniques which require addi-
tional independence assumptions. Since there is only one economic history, macro-
econometric models must rely on build-in independence assumptions. Experiments, however, 
can be repeated and independence should be generated by repetition. 
 
An important problem in experimental research is the comparison of the predictive success of 
different theories. It is not always clear which methods should be used for this purpose. In or-
der to clarify this question for different theory types, axiomatic characterisations have been 
supplied for the difference measure of predictive success for area theories (Selten 1991) and 
for the quadratic scoring rule (Selten 1998). 
 
A problem of exploratory experimental research is the description of typical behaviour. For 
this purpose a measure of typicity has been introduced (Selten, Mitzkewitz, and Uhlich 1997, 
reprinted in this volume). Later a deeper understanding and a further elaboration of this meas-
ure to larger context has been supplied by Kuon (1993). 
 
The evaluation of video experiments is very labour intensive. First one must prepare type-
written word protocols because video tapes cannot be directly evaluated. The evaluation of 
the word protocols than permits conclusions about the underlying reasoning processes. This 
information hardly can be obtained in an easier way. Video experiments also have been ex-
plored elsewhere, e.g. by Professor Tack and his group in Saarbrücken, but undoubtedly more 
emphasis is put on them in the Bonn Laboratory than in other centres in experimental eco-
nomics.  
 
1.2.3 Experimental software 
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The programming of computerised laboratory experiments used to be a very tedious task. 
Therefore, in our laboratory the toolbox RatImage (Abbink and Sadrieh 1995)2 was devel-
oped for this purpose. This system reduced a work of months to a work of weeks. RatImage 
was also thoroughly documented. This enabled other laboratories, e.g. Amsterdam, Barcelona, 
Berlin, Jerusalem, Valencia, and Strasbourg to make use of the system. Afterwards similar 
systems were developed elsewhere, e.g. z-Tree by Fischbacher (1998)3 in Zurich. However, 
RatImage still offers some advantages and continues to be used. 
 
 
1.3 Selected results 
 
In the first years of the work of the project, it was an important aim to extend the theory of 
equal division payoff bounds (Selten 1983)4 for zero-normalised three-person characteristic 
function games to the more general case of three-person games with non-zero payoffs for one-
person coalition. This work has led to the descriptive theory of proportional-division-payoff 
bounds (Uhlich 1990). The experiments were run in our computerised laboratory. 
 
Normative game-theory has produced many theories for characteristic function games. These 
theories define solution concepts by abstract requirements and then find the structure of the 
predicted results by mathematical deduction. The structure of the behavioural theories elabo-
rated in the project is very different. They directly describe the procedure in which the solu-
tion is found. In this sense one can speak of procedural theories.    
 
1.3.1 Two-person bargaining 
 
An experimental investigation of alternating bid bargaining in two-person characteristic func-
tion games with non zero conflict payoffs led to the descriptive theory of the negotiation 
agreement area (Kuon and Uhlich 1993). A deeper understanding of motivation and aspiration 
adaptation in such games was provided by a series of video experiments (see 2.1) by Hennig-
Schmidt (1999). 
 
A monograph of Kuon (1994) presents an extensive study of two-person bargaining under in-
complete information with anonymous formal alternating bids. This study involves a theoreti-
cal analysis, experiments with spontaneous play and an application of the strategy method. 
 
Other important results in this area are the paper by Mitzkewitz and Nagel (1993) on ultima-
tum games with incomplete receiver information and a monograph on damage claims bargain-
ing under incomplete information (Ryll 1996). 
 
1.3.2 Auctions and markets 
 
An experimental study on sealed bid auctions presented a new approach to the explanation of 
bidding behaviour by learning direction theory (Selten and Buchta 1999).  
 

                                                 
2 Abbink, K., A. Sadrieh (1995): RatImage – Research Assistance Toolbox for Computer-Aided Human Behav-

ior Experiments, University Bonn, SFB Discussion Paper B-325. 
3 Fischbacher, U. (1998): Z-Tree: A Toolbox for Readymade Economic Experiments. Working Paper University 

of Zurich.  
4 Selten, R. (1983): Equal Division Payoff Bounds for Three-Person Characteristic Function Experiments. In: R. 

Tietz (ed.), Aspiration Levels in Bargaining and Economic Decision Making, Lecture Notes in Economics 
and Mathematical Systems, 213, Springer-Verlag Berlin, Heidelberg, New York, Tokyo, 1983, pp. 255-275. 
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A monograph by Sadrieh (1998) presented a breakthrough in the theory of the double auction 
and reported experimental results. 
 
An application of the strategy method (see 2.1.) to a twenty times repeated, numerically speci-
fied asymmetric Cournot duopoly with linear costs and demand has led to a descriptive du-
opoly theory in which players try to achieve co-operative goals by “measure for measure” 
policies (Selten, Mitzkewitz, and Uhlich 1997). This theory is very different from traditional 
and game-theoretical approaches to oligopoly which always are based on optimisation on the 
basis of quantitative expectations. Contrary to this, the new theory neither involves quantita-
tive expectations nor optimisation. It is not result oriented but procedural.  
 
Basic questions arising in connection with financial markets were explored in an experimental 
individual behaviour study on option valuation (Abbink and Kuon 19965, Abbink and Kuon 
20006). A related market study reports interactive option pricing experiments (Kuon 1999)7. 
This work has led to a new behavioural approach to option pricing. 
 
As an accompanying theoretical investigation auctions with external effects have been ex-
plored (Moldovanu, Jehiel, and Stacchetti 1996)8. 
 
1.3.3 Reciprocity games 
 
Reciprocity is the behavioural tendency to respond as indicated by the phrase “I do unto you, 
as you do unto me”. Reciprocity games are simple extensive games terminating after rela-
tively few moves providing opportunity for reciprocal behaviour. A number of such games 
was explored in the laboratory: the ultimatum game with incomplete receiver information 
(Mitzkewitz and Nagel 1993), the uncertain reward ultimatum game (Abbink, Bolton, Sa-
drieh, and Tang 1996)9, the covered response ultimatum game (Abbink, Sadrieh, and Zamir 
1999)10, the moonlighting game (Abbink, Irlenbusch, and Renner, forthcoming), an investiga-
tion of non-enforceable contracts (Irlenbusch and Schade, 1999), an investment game in a 
video study (Jacobsen and Sadrieh, 1996)11 and a real effort setup (Fahr and Irlenbusch forth-
coming). 
 
A motivation similar to but different from reciprocity is explored in an experiment on a soli-
darity game (Selten and Ockenfels 1998). 
 
The research on reciprocity games contributed to the lively international discussion on the na-
ture of other-directed motivation and helped to clarify several important problems in this area. 
 

                                                 
5 Abbink, K., B. Kuon (1996): An experimental investigation of the option pricing approach. SFB Discussion 

Paper B-376, University of Bonn. 
6 Abbink, K., B. Kuon (2000): Der Fluch der Erfahrung: Professionelle Trader versus Studenten in einem Opti-

onsbewertungsexperiment. To appear in: Innovative Kapitalanlagekonzepte, E. Hehn (ed.), Gabler Verlag, 
Wiesbaden, 2000. 

7 Kuon, B. (1999): Information Aggregation, Speculation, and Arbitrage in an Option Market Experiment, 
mimeo. 

8 Jehiel, P., B. Moldovanu, and E. Stacchetti (1996): How (not) to Sell Nuclear Weapons. American Economic 
Review 86(4), 814-829. 

9 Abbink, K., G. E Bolton, A. Sadrieh, F.-F. Tang (1996): Adaptive Learning versus Punishment in Ultimatum 
Bargaining. SFB Discussion Paper B-381, University of Bonn. 

10 Abbink, K., A. Sadrieh, S. Zamir (1999): The Covered Response Ultimatum Game. SFB Discussion Paper B-
416, University of Bonn. 

11 Jacobsen, E., A. Sadrieh, (1996): Experimental Proof for the Motivational Importance of Reciprocity. SFB 
Discussion Paper B-386, University of Bonn. 
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1.3.4 Normal form games 
 
A special normal form game is the guessing game (Nagel 1995, reprinted in this volume) 
which led to a theory of levels of reasoning.  
 
Learning in the context of normal form games played by randomly matched populations was 
experimentally explored in the dissertation by Fang-Fang Tang (1996)12. Experimentation 
with the normal-form version of the centipede game resulted into a successful application of 
learning direction theory (Nagel and Tang 1998)13. 
 
1.3.5 Individual behaviour 
 
A series of experiments explored lottery choice and lottery evaluation behaviour in tasks with 
direct money payoffs compared to other tasks with payoffs in terms of probabilities of win-
ning the high price in a binary lottery. It was shown that contrary to theoretical expectations, 
the deviations from expected value maximisation are greater in the binary lottery case. The 
reasons for this are discussed (Selten, Sadrieh, and Abbink 1999). 
 
 
1.4 Open problems 
 
1.4.1 Coalition games 
 
The development of reasonable descriptive theories for three person games in characteristic 
function form has been brought to a closure even if it is not inconceivable that the discussion 
in this area will be open up again. However, a generalisation to more than three players is still 
an open problem. In view of the great size of the parameter space involved it is unclear how 
this problem should be approached.  
 
1.4.2 Two-person bargaining 
 
What has been said to coalition games can also be applied here. Especially, as far as two-
person bargaining with incomplete information is concerned, it is an open question how the 
results of Bettina Rockenbach (Kuon 1994) can be transferred to more general forms of in-
complete information. 
 
1.4.3 Auctions and markets 
 
The work of Abdolkarim Sadrieh (1998) on the alternating bid double auction succeeds in an-
swering an important theoretical question. However, the theory concerns only markets in 
which each participant either buys or sells one unit. Sadrieh’s experiment concerns the multi-
ple unit case to which his theory is not directly applicable. This raises a theoretical question 
and also creates a need for further experimental research. 
 
The theory of Selten, Mitzkewitz, Uhlich (1997) seems to be transferable to general two per-
son supergames, but not necessarily to dynamic games. The strategy study of Claudia Keser 
(1992) shows how co-operative goals are formed in these games but it is not clear whether the 
approach can be generalised to larger classes of dynamic games. 

                                                 
12 Tang, F.-F. (1996): Anticipatory Learning in Two-Person Games: An Experimental Study, Ph.D. – Thesis, 

University Bonn 
13 Nagel, R., F.-F. Tang (1998): An Experimental Study on the Centipede Game in Normal Form - An Investiga-

tion on Learning, Journal of Mathematical Psychology, forthcoming. 
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1.4.4 Reciprocity games 
 
The work of our project in this area has shown how different motivations combine and inter-
act in reciprocity games. Thus, it has been shown that in ultimatum games the genuine desire 
for punishment and punishment for the purpose of educating the player on the other side are 
both present. However, such contributions to the discussion of motivational problems are not 
more than steps towards the development of a procedural descriptive theory of motivational 
reciprocity games. 
 
1.4.5 Normal form games  
 
The theory proposed by Nagel (1995) for her guessing game was confirmed by other studies. 
The comparison of a great number of different learning theories in randomly matched repeti-
tions of three by three games supports payoff sum re-enforcement learning (Roth and Erev 
1995)14. However, in the mean time new theories have been proposed which need to be exam-
ined with the same methodology. 
 
A strategy study on randomly generated three by three normal forms games has been con-
ducted by Selten, Abbink, Buchta, and Sadrieh (1999)15, but the evaluation is not yet com-
pletely finished. As far as games with pure strategy equilibria are concerned, the study yields 
a clear answer. The final strategies select pure equilibrium strategies and even largely succeed 
in co-ordinating at the maximum joint equilibrium pair. However, a less clear picture emerges 
for games without pure equilibria. Behaviour in such games is still an open problem. 
 
1.4.6 Individual behaviour 
 
Our results on lottery choice behaviour show that there is a need for a radically new start of 
theorising in this area. Our work has provided hints about the direction in which one has to go 
but we are still very far from an adequate descriptive theory. Perhaps lottery choice, which is 
very important for normative decision theory, is not the right point of departure for behav-
ioural decision theory. 
 
1.4.7 Learning direction theory 
 
One of the most important results of our work was the emergence of learning direction theory. 
This theory applies to situations in which a decision parameter has to be fixed in a number of 
consecutive repetitions of the same problem and in which, after each choice, feedback is sup-
plied permitting qualitative conclusions about what could have been better. Behaviour then 
has a tendency to change in the direction suggested by these conclusions if it is changed at all.  
 
The origin of learning direction theory (Selten and Stoecker, 1986)16 predates the work of the 
projects, but only in the course of this work it became visible that the idea has applicability far 
beyond the original context. There are now more than a dozen studies which confirm learning 
direction theory. Moreover, it only gradually became clear to us what are the distinctive fea-
tures of learning direction theory compared to familiar re-enforcement theories (Selten and 
Buchta, 1999). 
                                                 
14 Roth, A. E. and I. Erev (1995): Learning in Extensive Form Games: Experimental Data and Simple Dynamic 

Models in Intermediate Term. Games and Economic Behavior 8, 164-212. 
15 Selten, R., K. Abbink, J. Buchta, A. Sadrieh: How to play 3 x 3 games, in preparation. 
16 Selten, R., R. Stoecker, (1986):  End Behavior in Sequences of Finite Prisoner’s Dilemma Supergames, Jour-

nal of Economic Behavior and Organization 7, 47-70. 
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Learning direction theory is a qualitative theory. It is not yet completely clear how it should 
be complemented by quantitative assumptions. Unfinished work by Selten, Abbink, and 
Cox17 about a winner’s curse situation promises some progress in this direction. 
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2 Contract Theory 
 
Urs Schweizer 
 
 
2.1 Main research topic 
 
The main research topics of the project were concerned with the functioning of economic sys-
tems for which the information is asymmetrically distributed among the involved parties. At 
the early stage of the project, the focus was on banking regulation and competition among 
private banks and, more generally, on competition under asymmetric information. In 1987, 
Urs Schweizer took over to direct the project from Martin Hellwig who had left the University 
of Bonn. Henceforth, instead of anonymous market transactions, the project was shifting at-
tention mainly to contract theory and the principal-agent paradigm. Contracts were under-
stood in a broad sense, including general mechanisms under both voluntary and enforced par-
ticipation. Important research topics have included the theory of the firm, transactions within 
firms versus market transactions and the interplay between contractual arrangements and 
market structure. 
 
 
2.2 Methodological approach 
 
The traditional property rights approach keeps focussing on the notoriously difficult concept 
of transaction costs. Contract theory, in contrast, does not rely on this concept. Rather, the 
starting point is the assumed distribution of information among the involved parties. To em-
phasize this approach, the distribution of information was referred to as the contract-specific 
environment. Hence, to fully capture a transaction problem, it is not enough to take all choice 
variables into account. Details of the contract-specific environment have to be specified as 
well. 
 
The contract-theoretic approach explores the impact of a given contract-specific environment 
on the strategic interaction among individual agents. To this end, a decision theory is needed 
which is able to cope with uncertainty and private information. Since the theory of boundedly 
rational behavior has not yet reached a level of maturity such that it could be applied to the 
general subject of contract theory, we took resort to the more fully developed theory of fully 
rational behavior. Heavy use has been made of the solution concepts of non-cooperative game 
theory. While rational choice theory allows for an unified treatment, it may well fail to take 
account of certain aspects of real life contracting. 
 
Rational choice theory, if taken literally, leads to the presumption that parties sign contracts 
only which are verifiable in front of courts and which are encompassing in the sense that the 
obligations of all parties are fully specified for all contingencies. It should be pointed out that 
an encompassing contract need not be optimal. Its crucial property rather stems from the fact 
that an encompassing contract gives rise to a game in normal or extensive form. Therefore, ra-
tional decisions under any encompassing contract can be captured as a Nash equilibrium of 
the game as induced by the contract. Since this solution concept is available for situations in-
cluding asymmetrically informed parties, it well serves our general purpose. 
 
As in microeconomic theory, parties are assumed to have preferences over the set of alloca-
tions or outcomes but not over the procedure by which they were reached. For this reason, 
contracts can only indirectly be evaluated, namely according to the outcome they are expected 
to lead to under rational play. While game theory deals with the solution of a given game, the 
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scope of contract theory is broader. In fact, given any transaction problem, the main question 
concerns the optimal contract for that situation. In other words, since encompassing contracts 
induce games, contract theory deals with the design of games. As a consequence, contract 
theory and mechanism design are closely related subjects. In order to find the optimal contract 
for a given contract-specific environment, heavy use of the revelation principle has to be 
made. This principle turns out to be a powerful tool. Unfortunately, it also tends to obscure 
the limits between different institutional arrangements. 
 
As a remedy, at later stages, we shifted attention to the theory of incomplete contracts as pio-
neered by Grossman and Hart. The model of relationship-specific investments and the closely 
related hold-up problem serve as the main paradigm of the approach. Due to the long-term na-
ture of relationship-specific investments, renegotiations by mutual agreement of contractual 
obligations becomes a crucial issue. In spite of several attempts, unfortunately, it has turned 
out to be impossible to justify the incompleteness of ex-ante contracts as a stringent conse-
quence of anticipated renegotiations. Nevertheless, the issue of renegotiations has become an 
important subject of research on its own grounds.  
 
 
2.3 Selected results 
 
After having described the methodological approach in general terms, we now want to sum-
marize some results of the project. They have been selected from a great variety of papers, the 
selection criterion being that they forcefully illustrate the general approach of contract theory. 
From the early period of the project where market transactions were studied, we want to em-
phasize two papers by Bester (1988,1989). The goal was to explain price dispersion as it oc-
curs in reality but as it remains difficult to explain in theory. By introducing a bargaining pro-
cedure explicitly modeled as a non-cooperative game, Bester has successfully replaced the 
purely anonymous view of the market process In this way, he was able to establish, among 
other results, the existence of equilibrium in a Hotelling-type model of one-dimensional 
space. The famous principle of minimal differentiation was not confirmed by Bester’s ap-
proach.  
 
Gale and Hellwig (1985) and Güth and Hellwig (1986) were early contributions strictly fol-
lowing the contract-theoretic approach as outlined above. In each paper, the optimal arrange-
ment for a given contract-specific environment was found. In the first paper, the solution can 
nicely be interpreted as a standard credit contract closely resembling arrangements known 
from real life. The solution as found in the second paper is framed as a direct mechanism and, 
as such, does not readily lend itself to an equally nice interpretation. It allows, however, to es-
tablish an impossibility result in the sense that no mechanism can exist which is ex-post effi-
cient, balanced and which satisfies all participation constraints. In other words, the ex-post ef-
ficient solution cannot be the result of voluntary contracting. The paper extends earlier find-
ings of Myerson and Satterthwaite in a substantial way. 
 
Emons (1988) considers an interesting contract specific environment. His analysis provides a 
deeper understanding of the role of warranties. The aim is not to find the optimal contract but 
rather to investigate a given institutional arrangement. The contribution nicely fits into the 
general approach of the project, illustrating the role of asymmetrically distributed information 
as a potential source of frictions. Emons and Sobel (1991) study different liability rules, their 
performance being evaluated according to the criterion of efficiency. As is the case with en-
compassing contracts in general, rules of liability also give rise to games in normal form such 
that rational behavior can be captured by the solution concepts  of non-cooperative game the-
ory. 
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Schweizer (1988) provides a non-cooperative approach to the Coase Theorem. In a simple 
setting of external effects, it is shown that including steps of the bargaining process may lead 
to an efficient outcome even if decisions are governed by non-cooperative behavior. The find-
ings are in contrast with those of the market failure literature. Moreover, the paper also intro-
duces a setting of one-sided asymmetric information such that the efficient outcome can no 
longer result from voluntary contracting. In this sense, the model illustrates again that asym-
metrically distributed information may be the source of frictions. Schweizer (1989) reinforces 
this view in a model of pre-trial negotiations with two-sided asymmetric information. While, 
for suitable parameter configurations, costly litigation could be avoided under pooling equi-
libria, refinement criteria for Nash equilibrium as proposed for signaling games in general 
would rule out such efficient outcomes. Schweizer (1990) attempts to view political rules in 
the sense of Buchanan from a contract-theoretic perspective. Conceptually, the paper leaves 
many questions unanswered. The model, however, has served as a framework for an experi-
mental investigation as well as a theoretical extension due to  Wessels (1993). 
 
Jost (1996) and Kessler (1998) are interesting contributions to traditional principal-agent the-
ory. Starting form a given contract-specific environment, they both follow a strictly contract-
theoretic approach. Both papers uncover unexpected phenomena which are based on asym-
metrically distributed information. In spite of their seemingly simple structure, the results re-
quire a sophisticated game-theoretic analysis. 
 
As far as the theory of incomplete contracts is concerned, several results of the project de-
serve to be emphasized. Nöldeke and Schmidt (1995) deal with the hold-up problem in a set-
ting where parties anticipate renegotiations to take place within a non-cooperative bargaining 
procedure as pioneered by Hart and Moore. The paper leads to two important insights. First, 
option contracts may well be suited to sustain an efficient outcome. Second, inefficiency re-
sults based on anticipated renegotiations may not nearly be as robust as Hart and Moore have 
suggested. The paper of  Nöldeke and Schmidt is frequently referred to in the literature. 
 
Marin and Schnitzer (1995) explain potential advantages of barter trade versus monetary ex-
change in a contract-theoretic setting. Their analysis was stimulated by looking at a sample of 
real foreign trade contracts. The paper has played a decisive role when Monika Schnitzer was 
awarded the “Preis der Nordrhein-Westfälischen Akademie in Düsseldorf”. Schmidt and 
Schnitzer (1995) deal with privatization from the perspective of incomplete contract theory. 
Their analysis has received much attention. Schnitzer (1995) provides important insights into 
the theory of the firm by looking at the constitution of a firm from a contract-theoretic per-
spective. A recent contribution to the theory of incomplete contracts is due to Rosenkranz and 
Schmitz (1999) who have investigated information sharing within strategic alliances. 
 
To conclude, the book on contract theory by Schweizer (1999) should be mentioned. The 
book provides a systematic exposition of both traditional principal-agent theory and the more 
recent theory of incomplete contracts. A whole chapter is devoted to anticipated renegotia-
tions within settings of relationship-specific investments. The book summarizes the concep-
tual aspects of contract theory as they have guided the research of the project. Without the in-
tensive collaboration within the project and with other projects of the “Sonderforschungs-
bereich 303”, this book could not have been written. 
 
 
2.4 Open problems 
 
The project has made substantial progress in terms of both conceptual issues and applications 
of the economic theory of contracts. Important contributions were obtained in the field of 
principal-agent theory and the theory of incomplete contracts. The impact of anticipated rene-
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gotiations on relationship-specific investments was investigated in detail. Yet, we were unable 
to provide a satisfactory justification for the restricted use of ex-ante contractual arrangements 
which is at the heart of the incomplete-contract approach. In other words, the theory of in-
complete contracts still lacks a proper underpinning. As a conjecture, it could well turn out 
that many institutional details as observed in reality cannot be understood from the view of 
fully rational behavior. In fact, Oliver Williamson keeps advancing the view that boundedly 
rational behavior is a necessary ingredient for institutional analysis. Unfortunately, he too 
seems far away from having the corresponding theory at his disposal. In any case, one might 
have to look for help beyond the tool kit of microeconomic analysis and applied game theory 
to gain further insights into details of institutional arrangements. 
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3 Contract Theory and Public Economics 
 
Dieter Bös 
 
 
3.1 Main research topic 
 
Government activities are often enacted by means of contracts. For this reason, the application 
of recent developments in modern contract theory to public economics is a promising  and 
important field of research. Principal agent theories, in particular the literature on adverse se-
lection and moral hazard, address the question how to design  efficient contractual arrange-
ments between economic parties when they have asymmetric information on relevant vari-
ables. Complete contracts, which explicitly take provision for every possible state of the 
world, play a major role in public economics when it comes to the relation between a regula-
tor on the one hand, and owner and management of a firm on the other: since the regulator is 
less well informed than the management, he has to design a proper mechanism to elicit the 
relevant piece of information from the agent. This theory of regulation has been applied to 
public and to private firms, in particular to privatized firms. It has even been the basis of vari-
ous sophisticated theories of privatization, where a public firm is described by a two-stage 
principal-agent approach (minister and manager), whereas the privatized firm is characterized 
by a three-stage principal-agent relationship (regulator, private shareholders and manager): in 
the case of privatization the private shareholders cause an information barrier between regula-
tor and manager, which leads to decisive changes in the incentives of the management. In-
complete contract theory as developed by Grossman-Hart-Moore is of high explanatory value 
when one can reasonably assume that fully state-contingent contracts are not feasible. For ex-
ample,  in public procurement the relationship-specific investments of a government buyer 
and a private seller may not be verifiable before a court though observed by both parties. 
Since the contract cannot be conditioned on effort levels, the players are in subsequent rene-
gotiations not sufficienty rewarded for their investments, and underinvestment potentially 
arises. Incomplete-contracting theory offers contractual remedies to overcome this hold-up by 
means of (often) simple arrangements; renegotiation of initial contracts turns out to be a deci-
sive instrument for the achievement of an efficient outcome. This feature is well in line with 
real-life behavior, but in strong contrast to the usual theory of public economics which con-
siders renegotiations as a sign of mismanagement. Incomplete contracts also play an impor-
tant role in the theory of fiscal federalism where the relationships among governments of dif-
ferent or identical hierarchy levels are considered. For example, intergovernmental cost-
sharing and subsidy schemes play an important role in the governance of political unions. The 
optimal design of these highly incomplete arrangements is of vital interest for the efficient 
operation of federal structures. 
 
 
3.2 Methodological approach 
 
Our studies on asymmetric-information problems (adverse selection and moral hazard) in 
public finance apply standard methods from principal agent theory. When writing a contract, 
parties to a relationship (e.g., government and potential private owner in a privatization con-
text, representatives from central and local governments) have to take into account certain in-
formational restrictions. For example, government officials may be unable to observe the ef-
fort level that is expended by a public manager, or a firm’s production costs may be private 
information in a regulation context. The task of the model builder is to analyze which contract 
leads to the best results. Unfortunately, however, complete contracting theory suffers from the 
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problem that institutional issues (as the notions of „ownership“, „political decision rights“ 
etc.) often cannot usefully be addressed. Under an optimal complete contract, all agents in an 
economy are connected by a network of contracts that prescribes behavior in any verifiable 
contingency. For this reason, the recent Grossman-Hart-Moore theory of property rights and 
incomplete contracts provides a useful tool to overcome these limitations. Under the (empiri-
cally very reasonable) postulate that contracts between economic parties cannot be fully state 
contingent, it can be shown that observed characteristics of relationships between economic 
agents (certain contract forms, the occurence of renegotiation) as well as a variety of real-life 
institutional features can be rationalized.     
 
In contrast to standard contract theory that mostly analyzes relationships between private util-
ity-maximizing parties, public economic theory must take stronger normative presumptions. 
Because the government is an involved player in the relationships we analyze, it is interesting 
to compare different possible objective functions with regard to their economic implications. 
In some cases, it is useful to view government officials as pursuing idiosyncratic goals. Often, 
however, we also suppose that officials behave completely benevolent, i.e., in the interest of 
their constituency. This modelling choice is particularly appropriate to answer the question 
whether even a government with the best possible objectives cannot do better (and sometimes 
even worse) than a private principal.       
 
 
3.3 Selected results 
 
In the following only contributions are mentioned which are directly concerned with the topic 
of contract theory and public economics. Other important contributions of our research project 
(on the theory of taxation and social insurance) are listed in subsection 6. 
 
 
3.3.1 Principal-agent models on privatization 
 
Bös and Peters (1988) develop a theory of the privatization of public enterprises where the 
relevant decisions are modelled as a three-stage process comprising a technological manage-
ment, the board of the firm and a privatization body. It is shown that privatization implies a 
reduction in the bureaucratization of the firm, but never leads to the optimal extent of control 
and of the quality of supply. Bös and Peters (1991) present a simple principal-agent model 
comparing a public and a privatized firm which differ in the objective of the board of the firm 
(welfare versus profit). They show the particular inefficiencies in the management’s behavior 
in the public firm. In his book on „Privatization“ Bös (1991) devotes several chapters to prin-
cipal-agent models of public and privatized firms. Taking account for the fact that incentive 
schemes in reality often take a linear form, he investigates various types of linear incentive 
incomes which are conditioned on profit or on the percentage reduction of unit costs. He also 
discusses managerial incentives in the case of partial privatization. Bös and Peters (1995) ana-
lyze inefficiencies that result from team production and from the management’s choice of the 
size of teams: public firms are more likely to choose a technology where cost inefficiency and 
shirking in teams reinforce each other. Bös and Harms (1997) present a model on mass priva-
tization. They argue that this form of privatization is in the interest of the incumbent managers 
of the firm because a greater dispersion of shares reduces his control by the firm's new own-
ers. However, since mass privatization makes the management quasi residual claimant of the 
profits of the firm, mass privatization leads to an efficient allocation. Finally, Kessler and 
Lülfesmann (1999)18 compare the productive efficiency of public and privatized firms. In a 

                                                 
18 A.S. Kessler and Ch. Lülfesmann (1999): Monitoring and Internal Efficiency: A Comparison of Public and 
Private Ownership, Discussion Paper No. A-608, Sonderforschungsbereich 303, University of Bonn.  
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standard adverse-selection model with managerial effort, they first show that equilibrium ef-
fort and therefore productive efficiency is higher in a public firm. However, when either prin-
cipal has access to costly monitoring, a private owner always monitors more frequently than a 
government. In many situations, the internal efficiency of the firm is then higher under private 
governance.    
 
3.3.2 Principal-agent models and regulatory policy 
 
In the third edition of his North-Holland Advanced Textbook on „Pricing and Price Regula-
tion“ Bös (1994) introduced a special part on the new economics of price regulation present-
ing pricing policies which result if a regulator alternatively maximizes welfare or optimizes 
political or bureaucratic aims in a contract-specific environment with asymmetric informa-
tion: the manager of the firm is better informed about costs or demand than the regulator. Soft 
budget constraints are modelled in a similar environment with a lobbyist taking the role of the 
agent of the regulator who wants the parliament to spend more money for the regulated firm. 
 

3.3.3 Incomplete contracts and public procurement 

 
Bös and Lülfesmann (1996) consider a two-period public procurement model where govern-
ment and private supplier can expend cost-reducing or value-enhancing effort at the first 
stage, and actually produce and trade at the second stage. This paper shows that a first best re-
sult can be attained if the shadow costs of public funds are negligibly low or if the govern-
ment procurement agency ex-ante can commit not to distort the supplier’s ex-post profits. The 
contract must be written in such a way that regardless of the underlying supports of costs and 
benefit distributions renegotiation inevitably occurs in some states of nature. This renegotia-
tion always increases the ex-ante fixed trade price. In a follow-up paper Bös and Lülfesmann 
(1996)19 confine attention to one-sided specific investments of the private supplier, but sup-
pose that the quality of the delivered good is unverifiable ex ante. Now, public procurement is 
in general unable to implement a first-best outcome, and underinvestments prevail. In con-
trast, a profit-maximizing seller (private procurement) always attains the efficiency goal. This 
result shows that welfare-maximizing behavior can lead to a suboptimal outcome in a multi-
stage game. 
 
According to a recent judgement of the European Commission in public procurement award 
and actual contract will have to be separated. This separation has both positive and negative 
consequences. Bös and Kolmar (2000)20 deal with the positive consequence that an inefficient 
award can be corrected in the time interval between award and contracting. The authors show 
that efficiency can be increased by post-award, pre-contract negotiations between the award-
winning seller and one of the ‚losing‘ sellers even if one allows for pre-award negotiations. 
The efficiency gains can be higher if the award is given to an inferior seller instead of to the 
seller with the highest reputation for quality (!). Second, the authors show that under certain 
conditions post-award, pre-contract rent-seeking activities also increase efficiency. This is al-
ways the case if the procurement agency is corrupt, but may also occur in the case of lobby-
ing. Bös (1999c)21 is devoted to a particular negative consequence, namely a double ineffi-
ciency which is caused by the separation between award and contract:  (i) Since the award 

                                                 
19 Bös, D. and Lülfesmann, Ch. (1996): Holdups, Quality Choice and the Achilles´ Heel in Government Con-
tracting, Discussion Paper No. A-481, Sonderforschungsbereich 303, University of Bonn. 
20 Bös, D. and Kolmar, M. (2000): Self-Correcting Mechanisms in Public Procurement: Why Award and Con-
tract Should be Separated. Mimeo, University of Bonn. 
21 Bös, D. (1999c): Inefficient R&D in Public Procurement: Negative Consequences of a Separation Between 
Award and Actual Contract, CESifo Working Paper 208, München. 
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does not definitely determine the contractor, not only the award-winning seller has an incen-
tive to relationship-specific investments, but also other potential sellers who see a chance to 
gain the contract in a law suit. However, all relationship-specific investments of sellers who 
do not get the contract are pure waste. (ii) Since it is not a priori clear whether the agency will 
sign the contract with the award-winning seller or with some competitor, the sellers do not get 
the correct incentives for the efficient extent of relationship-specific investments.  
 
3.3.4 Incomplete contracts in privatization and regulation 
 
Lülfesmann (1998)22 analyzes the optimal privatization decision of a rational and welfare-
maximizing government. He shows that privatization generates a credible commitment not to 
accept high costs, and privatization leads to efficiency gains when the firm’s future survival 
does not critically depend on the invention of a superior production technology. Bös (1999a) 
applies the incomplete-contract approach to a hold-up problem in the case of privatization in a 
transition economy: if an enterprise is restructured prior to privatization, underinvestment in 
restructuring is very likely. Efficient restructuring can be guaranteed if this restructuring is 
performed by either the buyer or by a cash-revenue maximizing privatization agency. Both-
sided efficient restructuring can never be achieved. Bös (1999b) deals with price regulation of 
a monopolistic distribution grid which sells a license to some retailer. The regulator aims at 
attaining efficient sale of the license and efficient relationship-specific investments of the 
agents. The first best can be achieved by a sequential regulatory mechanism which gives the 
seller an option to grant the license but allows the buyer to make counteroffers. This sequen-
tial mechanism runs counter to the usual price-cap idea since possible upward but never 
downward renegotiation of the regulated prices is the vehicle to attain the first best.  
 
3.3.5 Incomplete contracts in health economics 
 
Bös and DeFraja (1998)23  study the effects of non-contractability of investment on the 
choices made by a health authority and the hospital with which it contracts for the provision 
of a specific service. The authors deal with a situation where the parties do not sign a contract 
before making their investment choices. For this reason inefficiency emerges: compared with 
any Pareto efficient outcome, the quality of the service chosen by the hospital is too low, and 
the health authority relies too much on outside providers. 
 
3.3.6 Property rights theory and fiscal federalism  
 
Lülfesmann (1999)24  applies the property rights theory to the question of whether political 
decisions should be decentralized. In a model where regions can at a first stage expend effort 
that increases the expected valuation of policy projects which can subsequently be imple-
mented,   centralized and decentralized governance induce too little effort when each region 
bears the costs of its policies. Conversely, when linear matching grants are fixed at a constitu-
tional prestage, subsidiarity implements efficient decisions even if policies give rise to exter-
nalities on other regions. In contrast, under centralized governance cost sharing has no posi-
tive effect when the implementation of policies requires the unanimous consent of all regions, 
and in general fails to reach the efficiency frontier under majority rule.       
 
 
                                                 
22 Lülfesmann, Ch. (1997): When Should We Privatize? An Incomplete-Contracts Approach, Discussion Paper 
No. A-547, Sonderforschungsbereich 303, University of Bonn.  
23 Bös, D. and DeFraja, G. (1998): Contracts for Health Services: Quality versus Excess Capacity, Discussion 
Paper No. A-578, Sonderforschungsbereich 303, University of Bonn. 
24 Lülfesmann, Ch. (1999): Central Governance or Subsidiarity: A Property-Rights Appproach to Federalism. 
Mimeo, University of Bonn.  
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3.4 Open problems 
 
3.4.1 Principal-agent models with multi-dimensional private information 
 
The usual literature from Mirrlees‘ income-tax model to Laffont-Tirole‘s procurement and 
regulation models only deals with one private-information parameter. In fact, if there is more 
than one continuous private-information parameter, there is (yet) no fully satisfactory solution 
approach. In the recent literature (for instance Armstrong or Rochet and Choné) either strong 
assumptions on consumers' utilities and on the distribution of the various private-information 
parameters are imposed or the optimal solution of a multidimensional screening problem is 
characterized by adapting the notion of sweeping operator used in potential theory; however, 
this characterization result is not constructive: it does not tell how to find the optimal solution.   
 
3.4.2 Privatization in transition economies 
 
There is yet no fully satisfactory theory of privatization in transition economies. Such theories 
should start from the practice of renegotiations of privatization contracts to develop a more 
advanced theory of renegotiation, getting rid of the many ad-hoc assumptions which charac-
terize the present theorizing on the subject. 
 
3.4.3 Incomplete contracts and fiscal federalism  
 
The theory of incomplete contracts has been developed as a part of the theory of industrial or-
ganization and, therefore, at the present state almost exclusively deals with contracts between 
private parties. Contracts between various public partners, such as in fiscal federalism, have 
only rarely been investigated and offer an important field for future research. 
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4 Systems of Local Interaction 
 
Avner Shaked 
 
 
4.1 Main research results 
 
Research in this project centered on the following topics: 
1 Evolution of cooperation in structured populations 
2 Creation of social networks 
3 Analysis of imitation as a learning method 
4 Evolution of play in extensive games 
 
Like many economists, biologists and sociologists, we were also intrigued by the existence of 
cooperation among individuals. Why should an individual help another when helping is 
costly? Game theory explains cooperation by reciprocation in a repeated interaction: Indi-
viduals can punish and reward other individuals’ past behavior. This, as is well known, can 
lead to cooperation for fear of punishment. Biologists explain that cooperation has begun in 
the family, kin selection is advantageous to the gene. As a result an individual will help his 
kin to a degree depending on how closely they are related. 
  
We provide a different explanation for cooperation which does not require the individuals to 
be related (as in the biological explanation) nor do we require that they possess a sophisticated 
memory (as assumed by the theory of repeated games). We show how cooperation may 
emerge in a population endowed with a local interaction structure, in which individuals are 
boundedly rational and in which they react to changes in their environment by imitating their 
more successful neighbors. 
 
Our starting point is that individuals are either not fully rational or they are not fully informed 
about their environment. Thus, they are unable to use pure analytic methods to deduce which 
action is the best for them under the current circumstances. Instead, we assume that individu-
als can observe the actions and the payoffs of other individuals. In the absence of a theory 
about what they should do, they simply imitate the action taken by the more successful of the 
individuals they observe.  Imitation is a very natural way to learn, infants learn by imitating 
the behavioral patterns of their parents, and imitation remains an important source of learning 
throughout human (and animals’) adult life.  
 
Our main assumption is that the population is not fully mixed (panmictic), an individual meets 
only a subgroup of the population: his neighbors. Thus, each individual operates in a different 
environment, and two individuals who use the same strategy may earn a different payoff. A 
group of cooperators who support each other will earn a higher payoff than a group of non 
cooperators. If individuals change their behavior by imitating their more successful neighbors, 
then cooperation may spread in the population.  
 
 
4.2 Methodological approach 
 
We, mostly, used pure analysis in our research. Most studies of structured populations (popu-
lations with a local interaction structure) use simulations, we have succeeded to prove our re-
sults analytically, albeit for simple models. To test our results in more elaborate models we 
used simulations.  
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We have also run experiments testing the robustness of the backward induction solution con-
cept (we do not report on it ihere since the paper is still in refereeing process). 
 
 
4.3 Selected results 
 
4.3.1 Evolution of cooperation in structured populations 
 
In a series of papers we investigated the evolution of structured populations under various 
imitationn patterns. Imitation can be deterministic (imitating the strategy whose average pay-
off is the highest) or stochastic (choosing whom to imitate is stochastic, the probability of 
choosing someone increases with their payoff). We have shown that under these conditions 
cooperation emerges as an evolutionarily stable mode of behavior and that it resembles kin se-
lection.  Each individual will cooperate with his neighbors to a degree which is related to the 
size of the neighborhoods, the size of the neighborhoods plays a role similar to the degree of 
kinship in kin-selection.  
 
4.3.2 Creation of social networks 
 
In the models described above, the local interaction structure (the social network) was taken 
as given. A natural question arises in this context: How is the network created? Towards the 
end of the project we approached this problem. The environment of an individual may be 
formed by a search process, he may look for suitable partners. We investigated how the search 
policy of the individuals leads to a formation of different networks. We have taken an exam-
ple of a labor market in which each firm seeks a worker and each worker a firm. The workers 
may be skilled or less skilled and in addition they are either green or red. Their color bears no 
relation to their skill level. There is clearly an equilibrium in which firms, when looking for a 
worker, ignore his color and look for any worker. However, there is an equilibrium in which 
firms look only for a red worker, although they will bargain with a green worker who has 
found them and will give him his market value. The social network created by this equilib-
rium is discriminatory, there will be less green workers in the industry and their wages will be 
lower.  
 
4.3.3 Analysis of imitation as a learning method 
 
We have mentioned before that imitation is a very natural method of learning, however, imita-
tion can take many forms. In a series of papers, Karl Schlag discovers imitation rules that are 
optimal in certain environments.  
 
Schlag begins with a population facing a multi-armed bandit. A new individual replaces one 
who just died in a population, he learns the action and payoff of the deceased and observes the 
action and payoff of another individual. Schlag shows that the following imitation rule is op-
timal for the individual: He should not switch to the other’s strategy if it earned a lower pay-
off than his (inherited) strategy. If the other’s strategy has a higher payoff then he should 
switch to it with probability proportional to the difference in payoffs.  
 
Schlag continues his analysis by showing that if all individuals adopt this imitation rule then 
the population will evolve according to the replicator dynamics. The replicator dynamics is 
derived from Darwinian fitness considerations and a great deal is known about it. It is there-
fore useful to know that a natural learning rule leads to the same dynamics. In addition, 
Schlag shows that the optimal rule leads the population to a desirable outcome, all individuals 
will learn to use the best arm of the bandit.  
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Monotone dynamics are particularly liked in the literature of evolutionary economics. In a 
monotone dynamic a strategy which currently earns a high payoff will become more popular 
in the population compared to a strategy with a current lower payoff . Schlag shows (in a 
model with two distinct populations) that the only learning rules leading to a monotonic dy-
namic are imitation rules. No other learning rules including the ones in which individuals use 
extensive information about their environment, lead to monotonic dynamics.  
 
4.3.4 Evolution of play in extensive games 
 
In all the works mentioned above it was assumed that an individual may observe the strategy 
of another and can therefore imitate it. This is not necessarily the case when the interaction 
between individuals takes the form of an extensive game. There, an individual may observe 
only that part of the strategy that was executed, he may not be able to have access to the 
other’s global plan, of which only a part was carried out.  
 
Nöldeke & Samuelson analyze an extensive game in which players have strategies and con-
jectures about others, their learning rule is the best response rule and they update their strate-
gies and beliefs according to what they actually observed. Nöldeke & Samuelson analyze un-
der what condition the population will converge to one of two types of equilibria the cele-
brated backward induction solution and the forward induction solution.  
 
Schlag continues with his investigation of imitation rules, and considers a ‘parallel’ bandit: A 
random bandit chosen by a lottery. Each individual has a global plan telling him which arm he 
should choose in each bandit. Schlag tests his imitation rules in this environment and shows 
that some will lead the population to playing the correct arms in all bandits. 
 
 
4.4 Open problems  
 
Through our research we have developed useful intuition concerning evolution of behavior in 
populations with a local interaction structure. Although our analytic methods and results are 
not directly applicable to more elaborate networks, they do point out a direction in which the 
population will evolve. Using simulations we have tested these predictions in a number of 
models and confirmed it.  
 
An interesting open question in this field is how to model the formation of networks, we have 
modestly begun working on it in a model of a labor market, but there are many possible gen-
eralizations, each suitable to other applications of the theory to economic and social network. 
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5 Econometric Analysis of Time Variable and Feedback Systems 
 
Peter Schönfeld 
 
 
5.1 Main research topics  
 
The project mainly investigated (1) stochastic dynamic systems under incomplete informa-
tion, (2) matrix theory and the generalized linear regression model, and (3) information and 
transformation processes in macro-economic systems. 
 
 
5.2 Methodological approach 
 
5.2.1 Stochastic dynamic systems under incomplete information 
 
In stochastic dynamic systems contributions to systems with unknown parameters and to sys-
tems with endogenous formation of expectations and prediction feedback have been made. 
 
Methodologically, the martingale convergence theory and its generalizations to semi-
martingales and almost-supermartingales served as a unifying instrument to tackle quite dif-
ferent problems of stochastic dynamic systems. This approach was applied, e.g., to prove the 
strong consistency of the least-squares estimator in the general framework of time-continuous 
semi-martingale models and of Kruskal´s monotone regression least-squares estimator in non-
parametric regression models. Mainly, however, it was used to investigate the convergence 
properties of systems with endogenous expectations and prediction feedback. 
 
Systems with endogenous formation of expectations and prediction feedback are complex due 
to their self-referential character. In self-referential models the agents learn about the relations 
among the economic variables but these relationships by themselves are affected by the ex-
pectations. The relations observed by the agents change permanently as long as the agents are 
learning and changing their behaviour in the light of what they learnt. In the period of learning 
the observed relations coincide neither with the equilibrum relationships nor with the expecta-
tions. In the realistic set-up of bounded rationality agents are always in error. Nonetheless 
learning procedures can converge to rational expectations equilibria asymptotically (in the 
long run). The usual approaches lead to a dynamic stochastic system with time variable sto-
chastic parameters that are determined by learning schemes of the type of adaptive algorithms 
(e.g. least-squares learning, stochastic gradient algorithm, self-tuning regulator learning). Ra-
tional expectations equilibria are defined by the fixed points of the feedback functions that 
characterise the system. The main subject of investigation was the analysis of the (almost 
sure) convergence of the parameter process to such fixed points. Two cases of different com-
plexity can be distinguished. In the “static“ case lagged endogenous variables are absent from 
the structural equations of the system. The stochastic system becomes dynamic, in an intricate 
non-linear and non-stationary way indeed, only through the endogenous formation of expecta-
tions and its impact on the endogenous process via the prediction feedback. Still more com-
plicated is the “dynamic“ case where the presence of lagged endogenous variables introduces 
a second source of stochastic dynamics into the system. While the “static“ case can be ana-
lysed by the martingale approach it turns out that a direct algebraic approach is much more 
natural. This is the algebraic stochastic approximation approach  by Walk (1985)17, 

                                                 
17 Walk, H. (1985): Almost Sure Convergence of Stochastic Approximation Processes; Statistics and Deci-
sions,Supplement Issue No. 2, pp. 137-142. 
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Walk/Zsidó (1989)18. It exploits only Banach space properties and can be generalized to be 
applicable to the present framework. This method led to a definitive general theory of the 
“static“ case. In the “dynamic“ case it appears that only a genuinely stochastic approach will 
do. Essentially, the reason is that the Borel-Cantelli “0-1“ world does not apply any longer. 
There can be convergence with positive probability and divergence with positive probability 
at the same time. Our analysis of the "dynamic" case rests on convergence results for almost-
supermartingales, Robbins/Siegmund (1971)19. In contrast, the well-known contribution by 
Marcet/Sargent (1989)20 adopts Ljung´s ordinary differential equation approach. Ljung´s ap-
proach applies to the “static“ case as well as to the “dynamic“ case. But it relies on a "projec-
tion device" for appropriate correction of the learning procedure and thus requires insight into 
the model structure that barely can be expected from agents . 
 
5.2.2 Matrix theory and the generalized linear regression model 
 
In matrix theory and in the generalized linear regression model considerable progress has 
been made. The various concepts of generalized matrix inversion, matrix monotonicity and 
matrix order relations [see, e.g., Werner (1986), (1991), Jain/Mitra/Werner (1996)] proved in-
strumental in developing the linear model into a highly diversified central subject of recent 
statistical research. The careful classification of the various types of generalized inverses and 
the precise characterization of their r^le in oblique and orthogonal projections onto subspaces 
along other subspaces has led to a powerful algebraic-geometric method to analyse the gen-
eral linear model.  
 
5.2.3 Information and transformation processes in macro-economic systems 
 
In macro-economic modelling a basic objective of research was to improve the performance 
of econometric forecasting models by including latent variables like intentions, moods, expec-
tations, waves of optimism or pessimism, etc. Usually, observable indicators are available for 
these latent variables. The so-called PLS method by Herman Wold, the LISREL method by 
Karl Jöreskog and Kalman filter methods have been analysed theoretically and applied in 
practice. 
 
As a consequence of the actual political and economic situation after the breakdown of the 
communist system and the reunification of Germany the process of the transition from a 
planned economy to a market economy became an important object of study. The process of 
transition was analysed by use of special models on the base of neoclassical growth theory 
and control theory. 
 
 
5.3 Selected results 
 
5.3.1 Stochastic dynamic systems under incomplete information 
 
In Christopeit (1986), Christopeit/Tosstorff (1987) least-squares estimation in linear and 
monotone regression models was generalized to a framework that includes the class of auto-

                                                 
18 Walk, H., and L. Zsidó (1989): Convergence of the Robbins-Monro Method for Linear Problems  in a Banach 
Space,  Journal of Mathematical Analysis and Applications 139, pp.152-177. 
19 Robbins, H., and D. Siegmund (1971): A Convergence Theorem for Non Negative Almost  Supermartingales 
and Some Applications; in: F.S. Rustagi (ed.), Optimizing Methods in Statistics, Academic Press, New York, pp. 
233-257.  
20 Marcet, A., and T. J. Sargent (1989): Convergence of Least Squares Learning Mechanisms in  Self-Referential 
Linear Stochastic Models,  Journal of Economic Theory 48, pp. 337-368.  
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regressive models and thus can serve to analyse control and filter theoretic problems in these 
models. In particular, the framework in Christopeit (1986) comprises time continuous semi-
martingale models and thus provides a base for estimation in many financial market models as 
analysed by project group B3. The monotone regression paper arose in part from problems of 
nonparametric estimation of Engel curves (project group A3). Here, however, kernel estima-
tion has proved more fruitful and the monotone regression problem has not attracted much re-
cent attention. Contributions have also been made to the adaptive control of stochastic dy-
namic systems, e.g. Christopeit (1994b), using methods of stochastic asymptotics and stochas-
tic analysis. Methodologically similar but thematically quite apart is a contribution to the es-
timation of extreme value distributions [Christopeit (1994a)] which, e.g., are pertinent to as-
sessing earthquake risks. 
 
In self-referential systems, in the "static" case of absence of lagged endogenous variables  
from the system, a complete and definitive solution for least-squares learning was obtained 
for the framework of stationary-ergodic exogenous variables and errors and linear feedback 
functions, Kottmann (1989), (1990, Diss.), Mohr (1990, Diss.). In this framework, quite gen-
erally, variables may be multivariate and expectations may be about endogenous variables 
from different periods. The manifolds of rational expectations equilibria and of the limit 
points of least-squares learning as well as the conditions of their coincidence have been ex-
plored fully for various scenarios within this framework. The analysis is based on Walk´s al-
gebraic stochastic approximation approach that had to be generalized to comply with the pre-
sent framework. In the "dynamic" case where lagged endogenous variables are among the ex-
planatory variables of the system important special cases of the convergence problem could 
be solved. The most comprehensive results refer to the "purely autoregressive" case where no 
uncontrollable (exogenous) variables enter the system. An interesting contribution is to the 
super-rational learning approach. In this approach, agents know the structure of the model but 
are uncertain about parameters. They can use their expectations as control variables in order 
to achieve minimal prediction error. This leads to a unique particular rational expectations 
equilibrium called the optimal expectations equilibrium. It was shown that in situations of 
multiple rational expectations equilibria the modified self-tuning regulator learning converges 
to the optimal expectations equilibrium, Kottmann (1990). In the "dynamic" case within the 
framework of linear feedback functions  the strong consistency of the parameter process for a 
rational expectations equilibrium could be shown under a persistent excitation condition on 
the exogenous inputs and some stability conditions. As yet general results are only available 
for the stochastic gradient learning algorithm and, partly, depend on endogenously determined 
regularity conditions [Zenner (1996)]. Nevertheless these results are among the most general 
available and, e.g., lend themselves to analyse, for the first time in full rigour, a realistic ver-
sion of the well-known Cyert/DeGroot (1974)21 model. Although there is ample evidence 
from special cases and Monte Carlo studies that the least-squares algorithm will grossly out-
perform the stochastic gradient algorithm as a convergent learning procedure the problem of 
convergence is still unsettled for least-squares. 
 
5.3.2 Matrix theory and the generalized linear regression model  
 
It is known since long that in the linear model of statistics all the information apart from the 
sample information can be gained by inversion of a partitioned matrix (IPM) - the so called 
fundamental matrix of the linear model. C. R. Rao extended this result to singular models us-
ing generalized inverses. In Werner (1987) remarkable simplifications in the numerics of cal-
culating the IPM generalized inverses are given. Here the concept of weak bicomplementarity 
proved particularly helpful. Major contributions have also been made to the algebra of the 

                                                 
21 Cyert, R. M., and M. H. DeGroot (1974): Rational Expectations and Bayesian Analysis,  Journal of Political 
Economy 82, pp. 521-536. 
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inequality constrained generalized least squares (ICGLS) problem. Inequality constraints on 
parameters are frequently among the a priori specifications of the regression model and 
should be used in the estimation of the parameters. In Werner/Yapar (1996a) a closed-form 
representation of the ICGLS selections was achieved under very general assumptions (nearly 
without rank conditions). These results vastly generalize the results by Firoozi (1990)22and 
Werner (1990b). As it is shown how ICGLS selections are related to the unconstrained GLS 
selections and to the equality constrained GLS selections further research on this topic is to 
be expected. Methodologically, some of these results were used in Werner/Yapar (1995) to 
generalize results by Aigner/Balestra (1988)23 and Nurhonen/Puntanen (1992)24. 
 
Various contributions have been made to the theory of best linear unbiased estimators 
(BLUE) in the general linear model. In Schönfeld/Werner (1987) the class of BLUE represen-
tations was extended to a general class of nontraditional estimators. In Werner/Yapar (1996b) 
a new BLUE decomposition and properties of the dispersion matrix of the BLUE were given. 
In Puntanen/Styan/Werner (1998) two new proofs of the BLUE property were presented. One 
of them is based on a projector theoretic approach which was already adopted in  
Werner/Yapar (1996a) and could prove useful in unifying the theory of testing "non-testable" 
hypotheses. 
 
5.3.3 Information and transformation processes in macro-economic systems 
 
In the analysis of information processes by modelling latent variables such as intentions, 
moods, expectations, waves of optimism and pessimism, as a major achievement, the practice 
of Kalman filtering has been improved sensibly. The time dependent parameter estimates 
gained from Kalman filtering improved the forecasting abilities of the macro-econometric 
models considerably. LISREL proved superior to the PLS method. Also errors-in-variables 
methods were applied to latent variable models. Like the PLS method they did not prove very 
encouraging due to their sensitivity to misspecification. For details see Kirchen (1988), Krelle 
(1989a). As an application of latent variables, technical progress being the main determinant 
of long-term cycles of economic growth was considered in detail. The basic assumption was 
that the rate of technical progress may be explained by the state of technical knowledge in the 
society and the transfer of this knowledge into the economic usage. These, in turn, depend on 
the intensity of innovations and the flexibility of the organizational structure. Indicators for 
these latent variables were used to estimate parameters by the method of MIMIC and DY-
MIMIC, see Badke (1990), Krelle (1987). 
 
Concerning the transition of a planned economy to a market economy, it was found that in 
almost all cases it is optimal to subsidize firms for a while in the process of transition if oth-
erwise they go bankrupt, Krelle (1994). According to neoclassical growth theory, under nor-
mal conditions, the backward country would reach the advanced economy only asymptoti-
cally. Encouragingly, in the control theoretic approach the backward country could reach the 
advanced country in finite time, see Ackermann (1998). 
 
5.3.4 Results reflecting cooperation within the Sonderforschungsbereich 
 

                                                 
22Firoozi, F. K. (1990): A transformation of the inequality-constrained linear model; Linear Algebra  Appl. 133, 
pp. 153-163. 
23Aigner, D. J., and P. Balestra (1988): Optimal experimental design for error components models; Economet-
rica 56, pp. 955-971. 
24Nurhonen, M., and S. Puntanen (1992): A property of partitioned generalized regression; Commun. Sta-
tist.-Theory Meth. 21(6), pp. 1579-1583.  
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There have been quite a few contributions from project group B1 that relate to problems ex-
plored in other project groups. Thus, Brennscheidt (1993) studied predictive learning behav-
iour from the point of view of experimental economics (project group B4). Various contribu-
tions are pertinent to the subjects of project group B3. Thus Cron (1997, Diss.) studied the as-
ymptotic properties of kernel estimators in general autoregressive conditionally heteroskedas-
tic models under assumptions appropriate for models of financial markets. Christo-
peit/Musiela (1994) gave conditions for the existence and nonexistence of arbitrage-free 
measures in models of markets for contingent claims. Their criteria can serve to eliminate 
models that are flawed by the nonexistence of an arbitrage-free measure and hence do not al-
low for a meaningful valuation of the contingent claims. This paper was chosen for reprint as 
it reflects the strength of the SFB in advanced stochastics. 
 
 
5.4 Open problems 
 
5.4.1 Stochastic dynamic systems under incomplete information 
 
In the framework of self-referential systems, in the “dynamic“ case, a major open question 
still is the convergence of the least-squares learning algorithm. The Ljung approach circum-
vents the main technical difficulty by introducing the ad hoc “projection device“. This may 
work well in engineering applications where the practitioner may have a feeling when a sys-
tem runs out of control and what the appropriate direction of correction should be. Economic 
agents, in general, will not have this kind of insight into the mechanism of a self-referential 
system. A solution of the least-squares problem would also be a major contribution to the the-
ory of the self-tuning regulator in stochastic control. Markov theory may be powerful enough 
to solve this problem. The main obstacle is the utterly unhandy form of the state space repre-
sentation of self-referential systems under the least-squares recursion. 
 
5.4.2 Matrix theory and the generalized linear regression model 
 
Concerning the linear regression model the stochastic properties of the inequality constrained 
generalized least squares (ICGLS) estimator remain unsettled. The closed-form representation 
of the ICGLS selections that has been achieved may be helpful in this context but is still too 
complex to allow for an easy solution of this long-standing open question in regression the-
ory. 
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6 Stochastics of Financial Markets 
 
Dieter Sondermann 
 
 
6.1 Main Research Topics 
 
6.1.1 Incomplete Financial Markets 
 
This project was a central research topic and has been pursued during the whole research pe-
riod. It has laid the foundations to a broad new research area with numerous applications in 
many fields of financial economics, like option pricing, stock price modelling, term structure 
models, credit risks and risk management. 
 
In the early eighties there existed a well developed theory on option pricing based on self-
financing hedging strategies which perfectly replicate the option. By arbitrage arguments the 
initial investment into the replication portfolio gives the exact price of the option. But this 
means that the option is redundant, since it can be replicated by the already existing financial 
instruments. The state of the art was well described by Hakansson: “But if this is the case, the 
option adds nothing new to the market and no social welfare can arise – the option is perfectly 
redundant .... So we find ourselves in the awkward position of being able to derive unambigu-
ous values only for redundant assets and unable to value options which do have social value” 
(Hakansson (1979), Journal of Financial and Quantitative Analysis , p. 723). To overcome 
this problem was the motivation for the research project on incomplete markets. 
 
6.1.2 Term Structure Models 
 
The second major research topic was centered around the modelling of the term structure of 
interest rates and the pricing and hedging of interest rate derivatives. Since the mid 80ies the 
pricing and hedging of interest rate derivative securities has become a key subject in the fi-
nancial market literature. The essential contribution made by the project B3 is the “log-
normal” or “market model” of an interest rate market. For several reasons the article by 
Miltersen, Sandmann and Sondermann (1997) opened a new approach to term structure mod-
els. The so-called market model enjoys now increasing popularity not only by academics but 
also by financial practioners.  
 
 
6.2 Methodological approach 
 
6.2.1 Incomplete Financial Markets 
 
In the paper by Föllmer-Sondermann (1986), reprinted in this volume, basic concepts for the 
study of incomplete financial markets were introduced. The starting point was to shift the em-
phasis from the value process of the hedge portfolio to the hedge cost process, enlarge the 
class of admissible portfolio strategies by introducing the concept of ‘mean-self-financing’, 
and introduce a global risk-minimizing criterion. For the case where the asset process is con-
sidered under a given martingale measure a complete solution for the optimal hedging strat-
egy is obtained via the Kunita-Watanabe decomposition for martingales. 
 
Important contributions to the further development were made by Martin Schweizer, who ex-
tended the Föllmer-Sondermann approach from the martingale to the semi-martingale case. 
This case has turned out to be substantially more subtle and not all questions have been an-
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swered yet. A first issue in the semi-martingale case is the precise formulation of the optimal-
ity criterion. After showing by a counterexample that the approach of Föllmer/Sondermann no 
longer works in the semi-martingale case, the early work by  
Martin Schweizer (1990, 1991) started with local risk-minimization where the objective is to 
minimize conditionally expected squared cost increments in an asymptotic sense, i. e., over 
arbitrarily small time intervals. Solving this problem has led to the introduction of the so-
called minimal martingale measure and a new decomposition for semi-martingales that has 
become known as the Föllmer-Schweizer decomposition (the terminology is due to  
C. Stricker).  
 
One criticism against local risk-minimization has been that the criterion is rather technical due 
to its infinitesimal nature. In a second thrust of research, M. Schweizer (1992, 1995) has 
therefore introduced and developed the concept of mean-variance hedging  for semi-
martingales where the goal is to minimize expected squared total hedging costs over all self-
financing trading strategies. The naturally associated valuation is determined by the so-called 
variance-optimal martingale measure and the question of existence of mean-variance optimal 
strategies has led to new problems and results in stochastic analysis itself. Key techniques 
used here include BMO theory and weighted norm inequalities; a more detailed overview is 
given in the financial introduction to Delbaen/Monat/Schachermayer/Schweizer/Stricker (Fi-
nance and Stochastics, 1997).  
 
6.2.2 Term Structure Models 
 
The starting point was the development of a simple binomial short rate model (Sandmann-
Sondermann (1993)). Instead of the usual modelling of continuously compounded rates this 
model was formulated in terms of effective rates with discrete compounding. Such rates are 
applied in practice, but till then were largely ignored by financial economists. It turned out 
that this shift to effective or to nominal rates (like LIBOR, FIBOR, EURIBOR) was a crucial 
step for the results obtained later on. The next step was to derive the continuous time limit of 
the binomial model and to show that contrary to other lognormal models the model had a sta-
ble lognormal limit distribution, i. e., rates and rollovers did not explode with shrinking time 
intervals.  
 
In addition, Sandmann and Sondermann (1997) studied the problems of negative interest rates 
and the reasons for the instability of traditional lognormal interest rate models. A comparison 
of the stochastic PDE’s, which determine the interest rate dynamics showed that the problems 
with the lognormal structure indeed arise from modelling the wrong rate, namely the continu-
ously compounded rate. If nominal or effective rates are lognormally distributed instead, in-
terest rates stay positive, expected rollover returns are finite, i. e., the model is stable, and also 
Eurodollar Futures can be priced. Two further important steps towards the continuous time 
market model were the comparative study of zero coupon bond price models by Rady and 
Sandmann (1994) and the continuous time interest rate model by Sandmann, Sondermann and 
Miltersen (1995). In the framework of effective rates Sandmann et al. were able to show for 
the first time that Black’s caplet formula is consistent with an arbitrage free model of the in-
terest market. Circulated since 1994 this paper laid the foundations of the “lognormal” or 
“market model” of the term structure of interest rates.  
 
 
6.3 Selected Results 
 
6.3.1 Incomplete Financial Markets  
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In Föllmer-Sondermann (1986) a complete solution for the hedging problem in incomplete 
markets is obtained for the martingale case. The Kunita-Watanabe decomposition for martin-
gales allows the separation of the hedgeable risk from the intrinsic risk. There exists a unique 
globally risk minimizing hedging strategy for non-redundant contingent claims. The concepts 
developed in this paper have formed the basis of numerous research papers on incomplete 
markets with applications to many different fields in finance, in particular option pricing and 
hedging for general price processes, stochastic volatilities, credit risks and risk management. 
 
The concepts of the minimal martingale measure and the variance optimal martingale meas-
ure, first introduced by M. Schweizer, have become standard tools for pricing and hedging in 
incomplete markets, known as the Föllmer-Schweizer approach. This approach has been de-
veloped in a series of papers with increasing generality and is now being widely used by 
many other authors for diverse applications. One advantage of this approach is that it can be 
implemented reasonably easily because the ingredients required for the construction of the op-
timal strategy can be red off almost immediately form the semi-martingale decomposition of 
Föllmer-Schweizer. The minimal martingale measure has also turned up later in different con-
texts in other areas of mathematical finance and is often a natural first candidate for derivative 
pricing in an incomplete setting. Subsequent extensions have replaced the quadratic L²- by an 
Lp-criterion and very recent work shows an asymptotic connection to maximizing expected 
exponential utility. The overall picture that has emerged is one of a natural duality between 
the choice of a hedging criterion and the selection of a particular martingale measure for op-
tion valuation. One major contribution in project B3 has been to recognize this link and to 
work it out explicitly in a number of cases. More detailed information can be found in recent 
surveys by Pham and Schweizer which also contain a total of about 75 references.  
 
6.3.2 Term Structure Models 
 
The main result is the development of the now so-called Market Model  by Miltersen-
Sandmann-Sondermann (1997), reprinted in this volume. Rather than following the traditional 
approach based on continuously compounded interest rates, now observable rates like forward 
LIBOR or swap rates are the primary processes. This shift to nominal rates leads to interest 
rate models which better reflect market practice. The substantial consequence of this new ap-
proach is that the widely used pricing formula for caplets, the Black formula, can be rational-
ized in and is consistent with an arbitrage free model of the interest rate market. Instead of 
calibrating the parameters of traditional models by means of a root search procedure to the 
market, the “market model” can be fitted directly to basic market segments like the cap or 
swaption market by specifying (implicite) observable lognormal market volatilities.  
 
The “market models” are by now the subject of active research and implementation by prac-
tioners. Important contributions and further developments, including the pricing and hedging 
of swaptions, were made by Brace-Gatarek-Musiela (Math. Fin., 1997), Jamshidian (Finance 
Stoch., 1997) and Musiela-Rutkowski (Finance Stoch., 1997). 
 
6.3.3 The Bonn Financial Data Bank  
 
A further result is the development of the Bonn Financial Data Bank. This data bank is de-
voted to the interest rate market and its derivatives. It comprises daily (and partly intra-day 
high frequency) time series on money market interest rates, LIFFE Futures and Options, and 
swap yields for the major currencies. It is accessible via the internet. Time series can be di-
rectly downloaded via a userfriendly graphical surface. Forming a solid base for empirical 
studies on term structures and interest rate derivatives, the Bonn Data Bank constitutes a sup-
plement of the Deutsche Finanzmark Datenbanken in Mannheim (bonds), Karlsruhe (stocks 
and stock options) and Aachen (balance sheet data). 
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6.4 Open problems 
 
6.4.1 Incomplete Financial Markets 
 
Research is still going on vigorously in many directions. One important open problem is the 
explicit description of the variance-optimal martingale measure in nontrivial situations, be-
cause at present examples like stochastic volatility models with nonzero correlation or most 
models with discontinuous asset prices still lead to unsolved questions. New applications in 
risk management and insurance mathematics have recently appeared and led to a demand for 
an even more general treatment. Other open questions concern the behaviour of optimal 
strategies under convergence along a sequence of models or the influence of a change of fil-
tration, i. e., problems of restricted information or situations with insider information. 
 
6.4.2 Term Structure Models 
 
An open problem with the lognormal market model is the consistent choice of market rates as 
primary inputs. Not all rates can be lognormal at the same time. This is the so-called interpo-
lation problem. The market model has been extended by Jamshidian (Finance Stoch. 1997) 
from LIBOR rates to the swap market. But a model combining both markets in a consistent 
way is still an open problem. Further open problems are the application of the market model 
to the pricing and hedging of exotic interest rate option, in particular of path dependent op-
tions. 
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7 Macroeconomic Institutions and Structures 
 
Manfred M.J.M. Neumann 
 
 
7.1 Main research topic 
 
The guiding notion of our main research topic was developing a theory of monetary policy 
making that can explain the actual behaviour of central bankers under different institutional 
settings as regards their dependence on the government.  
 
Our work was motivated by the observation that since the seminal contribution by Barro-
Gordon the game-theoretic literature on the inflation bias of time consistent monetary policy 
has been dominated by the assumption that the authorities maximise a social welfare function. 
The underlying assumption of a representative agent who controls the central bank and the 
government is unsatisfactory as it precludes to study the policy implications of agent hetero-
geneity. Moreover, in most of the literature institutional differences as regards the dependence 
of central bankers on the government are not explicitly modelled but are equated with differ-
ences in the central bankers’ preference for inflation. The implications derived by this litera-
ture are that an independent central bank reduces but does not eliminate the inflation bias and 
produces less business cycle stabilisation than a government dependent central bank. How-
ever, both implications are rejected by cross-country evidence.  
 
 
7.2 Methodological approach 
 
To develop models of monetary policy making that are capable of explaining the main facts, 
requires some background knowledge about the actual policy behaviour and, consequently, 
the empirical investigation of relevant aspects. In this type of work we have applied the stan-
dard methods, from statistical data analysis to refined econometric methods; see, for example, 
Klein and Neumann (1990) on seigniorage; v. Hagen (1999) and Neumann (1997) on mone-
tary targeting; Weber (1999) on credibility; Neumann and Weidmann (1998) on interest rate 
policy; Wesche (1997) on money demand. 
 
As regards the model building, the natural approach is to identify the major deficiencies of 
previous analytical work and to try to eliminate them by exploring the implications of a richer 
structure. Two main strands of ideas have been followed: (i) to model the interdependencies 
between the incumbent government and the central bank under different institutional charac-
teristics, and (ii) to replace the representative agent by a median voter whose preferences dif-
fer from social welfare. 
 
7.2 Selected results 
 
In this sub-section we only report on three innovative contributions to the theory of central 
bank independence. Other important studies on policy and related issues are listed in sub-
section 6. 
 
In a first attempt at modelling the interdependencies between the elected government and the 
central bank in a more satisfactory fashion v. Hagen, Fratianni, and Waller (1997) introduce 
the notion of personal independence, proposed by Neumann (1991), by modelling the central 
banker’s expected remuneration and his reappointment probability. Since for a given degree 
of independence the reappointment probability is affected by the incumbent’s chance of re-
election, the stabilisation performance of the central bank can be positively or negatively bi-
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ased. As a result, the model permits to understand why cross-country studies find that the 
variance of output is uncorrelated with the degree of central bank independence. 
 
In search for a more descriptive theory, Herrendorf and Neumann (1998, 2000) eliminate the 
standard assumption that the objective of monetary policy is social welfare. Modelling the la-
bour market, they replace the representative agent by insiders and outsiders or, as an alterna-
tive, by senior and junior workers. The utility functions of these individuals only differ with 
respect to desired per capita employment. Given that in the insider-outsider set-up the median 
voter is an insider and can do away with institutions, the independent central bank avoids the 
inflation bias in the interest of the insider. The government dependent central bank, in con-
trast, is forced to collect seigniorage and to promote the incumbent’s reelection prospects. The 
degree of output stabilisation reflects the insider’s interest but is unaffected by the central 
bank’s status. 
 
A richer set of implications as regards the behaviour of central bank derives when agent het-
erogeneity is combined with a model of democratic government that provides each type of 
agent with a probability of winning elections or becoming member of the central bank board. 
Herrendorf and Neumann (1998) introduce the citizen-candidate model with two different 
campaign issues, hence four types of candidates. They then analyse staggered partisan ap-
pointments to the central bank board as well as strategic delegation. They are able to prove the 
new result that an equilibrium condition exists under which junior as well as senior govern-
ments delegate monetary policy to an anti-inflation central bank board even though the labour 
market is distorted. 
 
 
7.4 Open problems  
 
hile we can explain under which conditions all agents endorse the coexistence of the labour 
market distortion and of central bank independence, there are open ends. For example, the 
analysis does not rule out that the labour market distortion will be kept but the central bank 
status be changed after each electoral swing in politics. To get rid of this unattractive implica-
tion, it might be necessary to model majority votes in parliament and to introduce costs of 
changing institutions. 
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8 Aggregation 
 
Werner Hildenbrand 
 
 
8.1 Main research topic 
 
The main research topic can be described as the search for and a justification of a sufficiently 
rich structure of standard equilibrium models; a sufficiently rich structure should imply that 
equilibria are well-determined.  
 
The motivation for this research topic is based on the well-known fact that interactive deci-
sion models with "rational" economic agents – where "rational" simply means that individual 
behaviour is modelled as a result of a maximization problem under suitable constraints - , in 
general, do not possess sufficient structure in order to go beyond an existence proof of equi-
libria. This unsatisfactory feature of the various equilibrium models discussed in the literature 
thus is not the possible non-existence, yet the multiplicity of equilibria. This situation is unsat-
isfactory since an equilibrium theory with many possible equilibria is incomplete and is not 
very useful for economic analysis (e.g. a comparative statics analysis).  
 
This general lack of structure was worked out very sharply before the SFB 303 began in the 
case of Walrasian equilibrium models. The 'disaggregation results' due to Sonnenschein, Man-
tel, Debreu and others essentially say that the hypothesis of rational economic agents alone 
does not imply any useful structure of the excess demand function of a Walrasian economy. 
The research project 'Aggregation' – where aggregation is understood over a large and suita-
bly defined heterogeneous population – aims at opposing the negative view which might be 
drawn from the 'disaggregation results'.  
 
The lack of structure of Walrasian equilibrium models is mainly due to the demand side of the 
economy. Therefore, emphasis is put on modelling the consumption sector of an economy. 
The goal is, starting from microeconomic assumptions, to derive an aggregate demand func-
tion which has a sufficiently rich structure such as the 'Law of Demand' or alternative proper-
ties. 
 
 
8.2 Methodological approach 
 
The common practise in the literature to escape the dilemma of the lack of structure of equi-
librium models is to add specific assumptions to the maximization problems which describe 
the behaviour of the economic agents. This typically amounts to postulating quite special util-
ity – or production functions. These ad hoc assumptions are difficult to justify given the em-
pirical evidence and the knowledge from experimental economics. A model based on such ad 
hoc specifications then often degenerates to a mere illustrative example. The robustness of 
conclusions that are derived in this way is difficult to judge.  
 
An alternative methodological approach to obtain the required structure is based on the struc-
ture-creating effects that are the results of the aggregation process over a heterogeneous popu-
lation. Instead of restricting the behavioural relation on the micro level (for example by as-
suming a specific utility function) one considers now restrictions on the distribution across the 
population of agents' characteristics (for example by assuming a uniform or log-normal distri-
bution of income). To model the distribution of agents' characteristics amounts to assuming 
explicitly that agents differ in their characteristics. That is to say, the population is viewed to 
be heterogeneous. A specific assumption on the distribution of agents' characteristics then 
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means a specific form of heterogeneity. The early contribution by Houthakker (1956)25 and a 
paper by Hildenbrand (1983)26 show (in quite different contexts) that assumptions on the dis-
tribution of agents' characteristics can indeed lead to strong properties of the aggregate rela-
tion which are not shared by the micro relation. 
 
The method of aggregation with respect to a distribution of agents' characteristics requires, of 
course, a justification of the distributional assumption. In the case where agents' characteris-
tics are observable one can rely for such a justification on cross-section data. An essential part 
of the research in the project 'Aggregation' was to analyse cross-section data. For this non-
parametric statistical methods had to be developed. The methodological approach used in this 
project can be described as a dialogue between data analysis and modelling of economic hy-
pothesis. 
 
 
8.3 Selected results 
 
In the following only contributions are mentioned which are directly concerned with the topic 
of aggregation. Other important contributions to equilibrium analysis of interactive decision 
models are listed in sub-section 6.  
 
Weak axiom of revealed preferences 
The demand theory based on the weak axiom of revealed preferences and its relation to the 
Slutsky decomposition was analysed in Hildenbrand and Jerison (1989) and John (1995). The 
relation between the axiom of revealed preferences and rationality was analysed in Jerison 
and Jerison (1993) and (1996). For a standard Walrasian economy it was shown in Hilden-
brand (1989) and Grodal and Hildenbrand (1989) that the weak axiom of revealed preferences 
for market demand is a very strong assumption. It was shown that the axiom of revealed pref-
erences is not satisfied generically. A laboratory experiment on the weak axiom was carried 
out by Sippel (1997). 
 
Disaggregation 
The well-known disaggregation theorem of Debreu has been considerably strengthened by 
Kirman and Koch (1986). They show that the excess demand in an exchange economy with 
identical preferences and collinear endowments has no identifiable structure which goes be-
yond the trivial ones: homogeneity and Walras law. In Hens and Bottazzi (1996) and Hens 
and Gottardi (1998) the disaggregation results are analysed for exchange economies under 
uncertainty and incomplete markets.  
 
Law of Demand 
The Law of Demand (monotonicity) for the mean demand function of a heterogeneous popu-
lation of households (with a price-independent income distribution) is based on two hypothe-
ses which are of quite different nature. First, the weak axiom of revealed preferences on the 
household level (a weak form of individual rationality) and second, the hypothesis of increas-
ing dispersion or spread of households' demand. This last hypothesis is an assumption of the 
entire population of households, thus it is a distributional assumption which cannot be derived 
from acceptable assumptions on individual behaviour. However, the hypothesis of increasing 
disperion or spread can be tested (falsified) by a statistical analysis of cross-section data of 
households' income and expenditures on various consumptions categories. Such an empirical 
test has been carried out for the U.K. Family Expenditure Survey and the French Enquête 

                                                 
25 Houthakker, H. S. (1955) "The Pareto distribution and the Cobb-Douglas-production function in activity 
analysis", Review of Economic Studies 23, 27-31. 
26 Hildenbrand, W. (1983) "On the 'Law of Demand'", Econometrica 5, 997-1019. 
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Budget de Famille. It turned out that for no year the hypothesis was rejected. This research 
project is presented in Hildenbrand (1994). Relevant contributions to the foundation of the 
Law of Demand produced in the SFB are Hildenbrand and Hildenbrand (1986), Härdle and 
Stoker (1989), Härdle, Hildenbrand and Jerison (1981), Grodal and Hildenbrand (1992), Hil-
denbrand and Kneip (1993), and Jerison (1999).  
 
Consumption function 
In analysing the Law of Demand the distribution of agents' characteristics is fixed and the im-
pact of hypothetical price changes is analysed. If one wants to model the evolution over time 
of consumption expenditures one has to model the evolution over time of the distribution of 
agents' characteristics and analyse the impact on consumption of these changes in the distribu-
tion of agents' characteristics. In Hildenbrand and Kneip (1999) hypostheses are formulated 
which describe the evolution over time of the distribution of households' characteristics under 
the hypothesis of structural stability. The formulation of these hypothesis is motivated by a 
statistical analysis of cross-section data. It is then shown that the aggregation process leads to 
a simple expression for the change over time of aggregate consumption.  
 
 
8.4 Open problems 
 
The Law of Demand is derived for a consumption sector with a price independent income dis-
tribution. If households' income depends on the price system as in a Walrasian model then the 
situation is much more complicated. Only very partial results are known (for example in an 
exchange economy with co-linear endowments). What is missing is a satisfactory theory of 
the process which determines the income distribution.  
 
An important open problem is an aggregation analysis of dynamic micro relations. Such a 
theory is needed for a well-founded theory of the consumption function as used in macroeco-
nomics. If the dynamic micro relation is derived from an intertemporal (utility maximization) 
decision problem under uncertainty, many explanatory variables are unobservable, such as 
life-cycle income and expectation functions. Modelling the distribution of these explanatory 
variables is very delicate. The model by Hildenbrand and Kneip (1999) can at best be consid-
ered as a first step. Most likely, in order to formulate reasonable hypotheses one has to stratify 
the population by observable household attributes. Then it is necessary to model the evolution 
over time of the distributions of observable household´s attributes. This requires a detailed 
statistical analysis of cross-section data of household's attributes. Such an analysis is in prin-
ciple possible, yet it is very time consuming. 
 
 
8.5 Selected Publications 
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Prof. A. Shaked, Ph.D. 1991-1993 

B6 Lernregeln, Evolution und lokale Interakti-
onssysteme 

Prof. A. Shaked, Ph.D. 1994-1999 

Research Area C 
C1 Theoretische und prozedurale Konzepte in 

diskreten Strukturen 
Prof. Dr. B. Korte 1985-1990 

C2 Geometrie kombinatorischer Strukturen Prof. Dr. A. Bachem 1985-1987 
C2 Geometrie von Algorithmen Prof. Dr. A. Bachem 1988-1990 
C3 Systemsoftware und Implementierung 

kombinatorischer Algorithmen 
Prof. Dr. B. Korte/ 
Prof. Dr. R.H. Möhring 

1985-1987 

C3 Systemsoftware und Implementierung 
kombinatorischer Algorithmen 

Prof. Dr. R. Schrader/  
Prof. Dr. B. Korte 

1988-1990 

C3 Service-Projekt: Betreuung der Hardware 
und Software für den Sonderforschungsbe-
reich 

Prof. Dr. B. Korte 1991-1996 

C3 Service-Projekt: Betreuung der Hardware 
und Systemsoftware für den Sonderfor-
schungsbereich, Rechnernetze, Parallelisie-
rung 

Prof. Dr. B. Korte 1997-1999 

Research Area D  Hierarchische und laterale Koordination Prof. Dr. H. Albach 1985-1987 
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Projects Title Director Period of Funding 
wirtschaftlicher Aktivitäten im Unterneh-
men 

Z Zentrales Verwaltungsprojekt des Sonder-
forschungsbereichs 

Prof. Dr. W. Hildenbrand 1997-1999 

 
3 Alphabetical List of Members and Co-workersM)

 
Name Academic Degree Institute Project Period of Funding 
Abbink, Klaus Dipl. Vw. IGW B4 4, 5 
Ackermann, Michael* Dr. IGW B1 4, 5 
Albach, Horst Prof. Dr. IGW D 1 
Anhalt, Christoph M) Dipl. Math. IÖOR C3 5 
Arns, Jürgen Dipl. Vw. IGW A3 5 
Baatz, Erlfried* M) Dipl. rer. oec. IGW D 1 
Bachem, Achim Prof. Dr. MIK C2 1, 2, 3 
Balkenborg, Dieter* Dr. IGW B6 3, 4, 5 
Belcourt, Tracey M.Sc. IGW A2 4, 5 
Bester, Helmut** Prof. Dr. IGW A1 1, 2 
Bettzüge, Marc-Oliver* Dr. IGW A3 4, 5 
Bös, Dieter Prof. Dr. Dr. IGW A2 1-5 
Brackly, Günther* Dr. IGW B1/2 1 
Brettschneider, Julia Dipl. Math. IAM B3 4 
Breuer, Wolfgang Prof. Dr. IGW A1 5 
Broecker, Thorsten* Dr. IGW A1 1, 2 
Büchner, Heinz-J.* Dipl. Vw. IGW A2 1 
Buchta, Joachim Dipl. Vw. IGW B4 3, 4, 5 
Burg, Karl-Heinz* Dipl. Math. IGW D 1 
Byg, Torkild* Dr. IGW A1 4 
Christopeit, Norbert Priv. Doz. Dr. IÖOR B1/2 1-5 
Corneo, Giacomo** Priv. Doz. Dr. Dr. IGW A2 4, 5 
Cron, Axel* M) Dipl. Vw. IÖOR B1 5 
Damme, Eric van Prof. Dr. IGW A1 1, 2 
Derigs, Ulrich Priv. Doz. Dr. Dr. IÖOR C1 1 
Dudenhausen, Antje Dipl. Vw. IGW B3 5 
Ebell, Monique Dipl. Vw. IGW A2 4, 5 
Ebert, Udo** Prof. Dr. IGW B3 1, 2 
Eckwert, Bernhard Prof. Dr. IGW A3 2 
Emons, Winand* Prof. Dr. IGW A1 1 
Engel, Joachim Dr. IGW A3 3, 4 
Ewerhart, Christian* Dr. IGW A1 5 
Faigle, Ulrich** Priv. Doz. Dr. IÖOR C1 1 
Folkertsma, Carsten Dr. IGW A3 3 
Föllmer, Hans Prof. Dr. IAM B3 3, 4 
Franke, Bernd Dipl. Math. IGW D 1 
Frey, Rüdiger* Dipl. Vw. IGW B3 4, 5 
Funk, Peter* ** Dr. IGW A1 3, 4, 5 
Gaube, Thomas Dipl. Vw. IGW A2 5 
Gerber, Antje Dipl. Wirt. Math. IGW A3 5 
Gocke, Clemens Dipl. Kfm. IGW D 1 
Gotterbarm, Franz* Dr. IÖOR C1 1 
Grüner, Hans-Peter** Priv. Doz. Dr. IGW A1 5 
Gyárfás, Garbor* M) Dr. IGW A2 5 
Hagedorn, Marcus Dipl. Math. IGW A2 5 
Hain, Roland Dipl. Vw. IGW B6 5 
Haller, Hans Dr. IGW A3 1 
Hammerstein, Klaus* Dipl. Math. IÖOR B1/2 1 
Hansen, Nico* Dipl. Vw. IGW A2 4, 5 
Härdle, Wolfgang** Prof. Dr. IGW A1 1, 2 
Heid, Frank* Dr. IGW A3 4, 5 
Held, Thomas* Dr. IGW D 1 
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Name Academic Degree Institute Project Period of Funding 
Hellwig, Martin Prof. Ph.D. IGW A1 1 
Hennig-Schmidt, Heike* Dr. IGW A3/B4 1-5 
Hens, Thorsten* ** Priv. Doz. Dr. IGW A3 3, 4, 5 
Herreiner, Dorothea M.Sc. IGW B6 5 
Hetzel, Asmus* M) Dr. IÖOR C3 5 
Hildenbrand, Kurt Dr. IGW A3 1-5 
Hildenbrand, Werner Prof. Dr. IGW A3 1-5 
Hochstättler, Winfried* Dr. MIK A3 2, 3, 4 
Hoderlein, Stefan Dipl. Vw. IGW A3 5 
Hofmeister, Michael Dr. MIK C2 2 
Holland, Olaf* Dr. IÖOR C3 1, 2 
Holthausen, Cornelia Dipl. Vw. IGW B4 5 
Irlenbusch, Bernd Dipl. Vw., Dipl. Inf. IGW B4 4, 5 
Irngartinger, Markus Dipl. Vw. IGW A1 5 
Janeba, Eckhard* Dipl. Vw. IGW A2 3, 4 
Jang, Insong Ph.D. IGW A3 5 
John, Reinhard Dr. IGW A3 1-5 
Jost, Peter-Jürgen* Dr. IGW A1 2 
Kamecke, Ulrich* ** Dr. IGW A1 2, 3, 4 
Karnbach, Bodo* M) Dr. IÖOR C3 5 
Kaul, Ashok Dipl. Vw. IGW A2 5 
Kern, Walter* ** Dr. MIK C2 1, 2 
Keser, Claudia* Dipl. Vw. IGW B4 2, 3 
Kessler, Anke* Dr. IGW A2 5 
Keuschnigg, Christian Dr. IGW A2 3 
Kirchen, Alfons* Dipl. Math. IGW B1/2 1 
Kirchkamp, Oliver* Dipl. Vw. IGW B6 4, 5 
Klein, Martin** Dr. IGW B5 2, 3 
Kneip, Alois** Priv. Doz. Dr. IGW A3 3, 4, 5 
Koch, Karl-Josef* Dr. IGW A3 1 
Koehl, Jürgen Dr. IÖOR C1 2 
Kolmar, Martin Dr. IGW A2 5 
Konrad, Kai Priv. Doz. Dr. IGW A3 4 
Körner, Heinrich Dipl. Vw. IGW A1 3 
Korte, Bernhard Prof. Dr. IÖOR C1 1-5 
Korte, Norbert* Dipl. Inf. IÖOR C3 1 
Kottmann, Thomas* Dr. IÖOR B1 2 
Krelle, Wilhelm Prof. Dr. IGW B1/2 1-5 
Krieger, Rolf Dipl. Phys. IÖOR C1 2 
Lang, Günter* Dipl. Vw. IGW A2 2, 3, 4 
Leininger, Wolfgang** Prof. Ph.D. IGW A1 1, 2 
Li, Zhu-Yu Ph.D. IGW A3 4, 5 
Look, Stefan* Dr. IGW B3 4, 5 
Lotz, Christopher Dipl. Math. IGW B3 5 
Lülfesmann, Christoph* Dr. IGW A2 3, 4, 5 
Lux, Thomas Prof. Dr. IIW B5 5 
Marquardt, Marko* Dr. IGW A2 5 
Middendorf, Matthias* Dr. MIK A3 3 
Mitzkewitz, Michael Dipl. Vw. IGW B4 2, 3, 4 
Mohr, Michael* Dipl. Math. IÖOR B1 2 
Möhring, Rolf-H. Prof. Dr. IÖOR C3 1 
Moldovanu, Benedict* ** Priv. Doz. Dr. IGW B4 2, 3, 4 
Müller, Sigrid** Dr. IGW B3 1 
Muuss, Karsten M) Dipl. Inf. IÖOR C3 5 
Nagel, Rosemarie* Dr. IGW B4 3, 4 
Nakamura, Shinichiro M) Dr. IGW B3 1 
Nett, Lorenz* Dr. IGW A2 2, 3 
Neumann, Manfred J.M. Prof. Dr. IGW A1 1-5 
Nicolin, Andreas M) Dipl. Vw. IGW B3 3 
Nöldeke, Georg* Prof. Dr. IGW B6 3, 4, 5 
Ostmann, Axel Priv. Doz. Dr. IGW B4 2 
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Peters, Wolfgang* ** Priv. Doz. Dr. IGW A2 1, 2, 3, 4 
Petersen, Thomas* Dipl. Math. IGW D 1 
Pollock, Gregor Ph.D. IGW B6 5 
Probst, Daniel* Lec. rer. pol. IGW B6 4, 5 
Prömel, Hans-Jürgen** Prof. Dr. IÖOR C3 1, 2, 3, 4 
Puppe, Clemens Prof. Dr. IGW B6 5 
Reimer, Matthias* Dipl. Vw. IGW B3 3, 4, 5 
Rockenbach, Bettina* ** Dr. IGW B4 4, 5 
Rosenbaum, Anja  IGW B4 3 
Rosenkranz, Stephanie Dr. IGW A1 5 
Rütsch, Ursula* Dipl. Vw. MIK A3 3 
Rüttermann, Marcus Dipl. Math. IAM B3 3, 4 
Sadrieh, Abdolkarim* Dr. IGW B4 3, 4, 5 
Salchow, Hans-Jürgen Dipl. Vw. IGW A3 3, 4 
Sandmann, Klaus* ** Priv. Doz. Dr. IGW B3 1-5 
Sarrazin, Hermann Dipl. Vw. IGW B1/2 1 
Scheer, Jens-Uwe Dipl. Math. IGW A3 5 
Schietke, Jürgen M) Dipl. Inf. IÖOR C3 5 
Schils, Rüdiger* Dipl. Vw. IGW A1 5 
Schlag, Karl* ** Ph.D. IGW B6 3, 4, 5 
Schlögl, Eric* Dr. IGW B3 3, 4, 5 
Schmachtenberg, Rolf Dr. IGW A3 2 
Schmidt, Klaus* ** Priv. Doz. Dr. IGW A1 3, 4 
Schmitz, Heinz-P. Dr. IGW A3 1, 2 
Schmitz, Patrick* Dipl. Vw. IGW A1 5 
Schnitzer, Monika* ** Priv. Doz. Dr. IGW A1 3, 4, 5 
Schönbucher, Philipp* Dipl. Vw. IGW B3 5 
Schönfeld, Peter Prof. Dr. IÖOR B1/2 1-5 
Schrader, Rainer** Prof. Dr. IÖOR C3 1,2 
Schuhmacher, Achim Dipl. Vw. IGW A1 4, 5 
Schuhmacher, Frank* Dr. IGW A1/B6 5 
Schürger, Klaus Prof. Dr. IGW B3 1-5 
Schweizer, Martin** Prof. Dr. IGW B3 2, 3 
Schweizer, Urs Prof. Dr. IGW A1 1-5 
Schwietzke, Edgar Dipl. Inf. IÖOR C1 2 
Selten, Reinhard Prof. Dr. IGW A1 1-5 
Shaked, Avner Prof. Ph.D. IGW A1 2, 3, 4, 5 
Sippel, Reinhard Dipl. Vw. IGW A3 4, 5 
Siwik, Thomas M) Dipl. Vw. IGW A1 5 
Sliwka, Dirk Dipl. Vw. IGW A1 5 
Sondermann, Dieter Prof. Dr. IGW B3 1-5 
Tang, Fang-Fang* Dr. IGW B4 4, 5 
Tillmann, Georg** Dr. IGW A2 1, 2 
Triesch, Eberhard M) Prof. Dr. IÖOR C3 5 
Trockel, Walter Prof. Dr. IGW A3 1 
Utikal, Klaus Ph.D. IGW A3 4, 5 
v. Hagen, Jürgen* Prof. Dr. ZEI B5 5 
v. Weizsäcker, Robert K.* ** Prof. Dr. IGW A2 1, 2 
Voigt, Bernd Priv. Doz. Dr. IÖOR C1 2 
Vygen, Jens M) Dipl. Math. IÖOR C3 5 
Wanka, Alfred* Dr. MIK C2 1, 2 
Weber, Axel Prof. Dr. IGW B5 4, 5 
Weidmann, Jens* M) Dipl. Vw. IIW B5 5 
Weihs, Claus* Dipl. Math. IGW B1/2 1 
Weimer, Theodor* Wirt.-Ref. IGW D 1 
Weissenberger, Edgar M) Ph.D. IÖOR B1/2 1 
Werner, Hans-J. Priv. Doz. Dr. IÖOR B1 1-5 
Werner, Jan* Dr. IGW B3 1 
Wesche, Katrin* Dr. IIW B5 5 
Weskamp, Anita* M.A. IGW A1 2 
Wessels, Joachim* Dipl. Vw. IGW A1 4, 5 
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Wiesmeth, Hans Prof. Dr. IGW B2 1 
Wiesmeth, Hans Prof. Dr. IGW B3 2, 3 
Winter, Eyal Ph.D. IGW A1 2 
Yanelle, Marie Odile* M.Sc. IGW A1 1 
Zachau, Ulrich Dr. IGW A1 2 
Zenner, Markus* M) Dipl. Math. IÖOR B1 5 
Zimmermann, Gabriele Dipl. Vw. IGW B3 5 
Zimmermann, Hans* Dipl. Math. IGW A2 1 
Zühlsdorff, Christian Dipl. Math. IGW B3 5 

 
 
4 Promotion of Young Scientists 
4.1  List of Dissertations and Habilitations 
4.1.1 Dissertations 
 
Name Title Institution Project Year/ 

Period 
of 

Fund-
ing 

Ackermann, Michael Die optimale Angleichung der neuen Bundesländer 
an die Lebensverhältnisse in Westdeutschland 

Uni Bonn B1 1998 

Artale, Angelo Rings in Auctions: An Experimental Approach Uni Bonn B4 1996 
Baatz, Erlfried Unternehmensstrategien auf stagnierenden Märk-

ten. Eine Untersuchung in der chemischen Industrie 
Uni Bonn D 1985 

Badke, Michael Eine Theorie des technischen Fortschritts Uni Bonn B1 1990 
Balkenborg, Dieter The Properties of Persistent Retracts and Related 

Concepts 
Uni Bonn B6 1992 

Bettzüge, Marc Oliver Financial Innovation from a General Perspective Uni Bonn A3 1997 
Bock, K. Unternehmenserfolg und Organisation. Eine empi-

rische Untersuchung 
Uni Bonn D I 

Brackley, Günter Zur Geometrie der zweidimensionalen nicht-
metrischen Entfaltung 

Uni Bonn B1/2 1985 

Brennscheid, Gunnar Predictive Behavior – An Experimental Study Uni Bonn B1 1993 
Broecker, Thorsten On the Role of Active Monitoring in Markets with 

Asymmetric Information 
Uni Bonn A1 1987 

Büchner, Heinz-Jürgen Ökonomische Theorien zur Steuerhinterziehung Uni Bonn A2 1988 
Burg, Karl-Heinz Das Bonner Modell der Firmenentwicklung: Ein 

ökonometrisches Modell für die deutschen Indust-
rieaktiengesellschaften 

Uni Bonn D 1987 

Byg, Torhild Essays on the Economic Analysis of Provision Uni Bonn A1 1996 
Claßen, Karl Determination der Investitionstätigkeit deutscher 

Unternehmen 
Uni Bonn D 1986 

Corte, Christiane Die Übernahme kommunaler Aufgaben durch pri-
vate Unternehmen und freie Berufe 

Uni Bonn D 1990 

Cron, Axel Robust Nonparametric Estimation and Prediction in 
Arch-Related Modells 

Uni Bonn B1 1997 

Dahremöller, Axel Erstellung regionaler und betriebsgrößenbezogener 
Arbeitsmarktbilanzen – Generierung der Daten und 
Analyse der unternehmens- und arbeitsplatzbezo-
genen Fluktuationsvorgänge unter Aufwendung der 
komponenten-spezifisch erweiterten Shift-Analyse 

Uni Bonn D 1988 

Degenhart, Heinrich Zweck und Zweckmäßigkeit bankaufsichtlicher Ei-
genkapitalnormen 

Uni Bonn D 1986 

Emons, Winand On the Economic Theory of Warranties Uni Bonn A1 1986 
English, Thomas Ein Investitionsplanungsmodell für die materielle Uni Bonn D 1988 
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Name Title Institution Project Year/ 
Period 

of 
Fund-

ing 
Streitkräfteplanung dargestellt am Beispiel der 
Deutschen Bundeswehr 

Ewerhart, Christian On Strategic Reasoning and Theories of Rational 
Behavior 

Uni Bonn B6 1997 

Fang-Fang, Tang Anticipatory Learning in Two-Person Games: An 
Experimental Study 

Uni Bonn B4 1996 

Fischer, Klaus Hausbankbeziehungen als Instrument der Bindung 
zwischen Banken und Unternehmen – eine theoreti-
sche und empirische Analyse 

Uni Bonn A1 1990 

Frey, Rüdiger Asset Price Volatility and Option Hedging in Im-
perfect Elastic Markets 

Uni Bonn A1 1996 

Friede-Mohr, Christina Die Entwicklung der Personalkosten Uni Bonn D 1987 
Funk, Peter Bertrand and Walras Equilibrium in Large Econo-

mies 
Uni Bonn A1 1990 

Goecke, Oskar Eliminationsprozesse in der kombinatorischen Op-
timierung - ein Beitrag zur Greedoidtheorie 

Uni Bonn C1 1986 

Gotterbarm, Franz Modelle und Optimierungsansätze zur Analyse des 
kollektiven Bausparens 

Uni Bonn C1 1985 

Gürtler, Marc Die Lebesquesche Optionspreistheorie: Ein Modell 
zur Bewertung von pfadabhängigen Derivaten 

Uni Bonn A1 1997 

Gyárfás, Gábor Ein Simulationsmodell der Einkommensbesteue-
rung auf der Grundlage synthetischer Mikrodaten 

Uni Bonn A2 1990 

Hammerstein, Klaus Die Kruskal'sche Stress-Funktion: Theoretische 
Grundlagen und Verallgemeinerungen für tempora-
le Sequenzen von Querschnittsdaten 

Uni Bonn B1/2 1986 

Hansen, Nico On the Political Economy of Federal Systems Uni Bonn A2 1997 
Heid, Frank Nonparametric Modelling of Financial Time Series Uni Bonn A3 1998 
Held, Thomas Kurzfristige Preispolitik bei kapitalintensiver Pro-

duktion und unterausgelasteten Kapazitäten 
Uni Bonn D 1985 

Hennig-Schmidt, Heike Bargaining in a Videoexperiment – Determinants of 
Bounded Rational Behavior 

Uni Bonn B4 1998 

Hens, Thorsten Structure of General Equilibrium Models with In-
complete Markets 

Uni Bonn A3 1992 

Hetzel, Asmus Verdrahtung im VLSI-Design: Spezielle Teilprob-
leme und ein sequentielles Lösungsverfahren 

Uni Bonn C3 IV 

Hochstättler, Winfried Seitenflächenverbände orientierter Matroide Uni Köln A3 III 
Holland, Olaf Schnittebenenverfahren für Travelling-Salesman- 

und verwandte Probleme 
Uni Bonn C1 1987 

Holtmann, Michael Personelle Verflechtungen auf der Leitungsebene 
im Konzern 

Uni Bonn D 1988 

Hunsdiek, Detlef Unternehmensgründung als Folgeinnovation – 
Struktur, Hemmnisse und Erfolgsbedingungen der 
Gründung industrieller und innovativer Unterneh-
men 

Uni Bonn D 1987 

Janeba, Eckhard International Tax Competition Uni Bonn A2 1994 
Jost, Peter-Jürgen On Control in Principal-Agent Relationships Uni Bonn A1 1988 
Kamecke, Ulrich Modelling Competitive Matching Markets with 

Non-Cooperative Game Theory 
Uni Bonn A1 1988 

Karnbach, Bodo Graphisch-interaktive und spezifikationssprachliche 
Verfahren zur Projektierung von Schaltanlagenbau 

Uni Bonn C3 IV 

Kern, Walter Verbandstheoretische Dualität in kombinatorischen Uni Bonn C2 I 
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Name Title Institution Project Year/ 
Period 

of 
Fund-

ing 
Geometrien und Orientierten Matroiden 

Keser, Claudia Experimental Duopoly Markets with Demand Iner-
tia: Game-Playing Experiments and the Strategic 
Method 

Uni Bonn B4 1992 

Kessler, Anke On the Value of Information in Trade Relationships Uni Bonn A2 1996 
Kirchen, Alfons Schätzung zeitveränderlicher Strukturparameter in 

ökonometrischen Prognosemodellen 
Uni Bonn B1 1987 

Kirchkamp, Oliver Evolution and Learning in Spatial Models Uni Bonn B6 1996 
Koch, Karl-Josef Consumer Demand and Aggregation Uni Bonn A3 1987 
Korte, Norbert Intervallgraphen und Seriationsprobleme Uni Bonn C3 I 
Kottmann, Thomas Learning Procedures and Rational Expectations in 

Linear Models with Forecast Feedback 
Uni Bonn B1 1990 

Kuon, Bettina Two-Person Bargaining Experiments with Incom-
plete Information 

Uni Bonn B4 1993 

Laitenberger, Jörg Demand Theory in Models of Financial Markets Uni Bonn A3 1999 
Laitenberger, Marta Market Imperfection in General Equilibrium Mod-

els with Uncertainty 
Uni Bonn A3 1997 

Lang, Günther On Overlapping Generations Models with Produc-
tive Capital 

Uni Bonn A2 1995 

Leclerc, Mathias Algorithmen für kombinatorische Optimierungs-
probleme mit Paritionsbeschränkungen 

Uni Köln C2 II 

Leisen, Dietmar On Efficient Binomial Option Price Approxima-
tions 

Uni Bonn B3 1998 

Look, Stefan Die stochastische Methode der finiten Elemente 
und Anwendungen bei der Bewertung von Finanz-
derivaten 

Uni Bonn B3 1999 

Lülfesmann, Christoph Incomplete Contracts and Renegotiation in Long-
Term Trade Relationships 

Uni Bonn A2 1996 

Malawski, Marcin Some Learning Processes in Population Games Uni Bonn B4 1988 
Marquardt, Marko Theoretische Analyse der Rentenversicherung Uni Bonn A2 1999 
Middendorf, Mathias Repräsentierungen von Graphen Uni Köln C1 II 
Mohr, Michael Asymptotic Theory of Ordinary Least Squares Es-

timators in Regression Models with Forecast Feed-
back 

Uni Bonn B1 1990 

Moldovanu, Benedict Competition and Bargaining in Games and Markets Uni Bonn B4 1991 
Müller-Brockhausen, 
Gerd 

Probleme von Hypothesentests in kleinen Stichpro-
ben und bei Fehlspezifikationen 

Uni Bonn B1/2 1987 

Nagel, Rosemarie Reasoning and Learning in Guessing Games and 
Ultimatum Games with Incomplete Information – 
An Experimental Investigation  

Uni Bonn B4 1994 

Nett, Lorenz Public Regulation in an Oligopolistic Market Uni Bonn A2 1992 
Nöldeke, Georg Signalling in Markets and Games with Incomplete 

Information 
Uni Bonn B6 1992 

Peitz, Martin Demand Aggregation and the Theory of Product 
Differentiation 

Uni Bonn A3 1995 

Peters, Wolfgang Theorie der Renten- und Invaliditätsversicherung Uni Bonn A2 1988 
Petersen, Thomas Optimale Anreizsysteme Uni Bonn D 1988 
Pfeiffer, Frank Zur Komplexität des disjunkte-Wege-Problems Uni Bonn C1 II 
Plehn, Jürgen Über die Existenz und das Finden von Subgraphen Uni Bonn C3 III 
Probst, Daniel On Evolution and Learning in Games Uni Bonn B6 1996 
Rabe, Uwe Dynamisch-Optimale Gebührenpolitik für einen Uni Bonn A2 1988 
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Name Title Institution Project Year/ 
Period 

of 
Fund-

ing 
neuen Telekommunikationsdienst 

Rafi, Aare Statistische Analyse ökonometrischer Ungleichge-
wichtsmodelle 

Uni Bonn B1 1988 

Reimer, Matthias Examining Binomial Option Price Approximations Uni Bonn B3 1997 
Rey, Michael Die Geldnachfrage in der Bundesrepublik Deutsch-

land 
Uni Bonn A1 1994 

Rieder, Jörg Gitterstrukturen bei Matroidproblemen Uni Köln A3 III 
Rütsch, Ursula Charakterisierung ganzzahliger Gitter über kombi-

natorischen Strukturen 
Uni Köln A3 III 

Ryll, Wolfgang Experimentation of Litigation and Settlement in a 
Game with Asymmetric Information 

Uni Bonn B4 1995 

Sadrieh, Abdolkarim The Alternating Double Auction Market – a Game 
and Experimental Investigation 

Uni Bonn B4 1997 

Sandmann, Klaus Arbitrage und die Bewertung von Zinssatzoptionen Uni Bonn B3 1990 
Schils, Rüdiger Entrepreneurship and Economic Activities Uni Bonn A1 1998 
Schlögl, Erik  Interest Rate Factor Models: Term Structure Dy-

namics and Derivatives Pricing 
Uni Bonn B3 1997 

Schmidt, Klaus M. Commitment in Games with Asymmetric Informa-
tion 

Uni Bonn A1 1991 

Schmidt, Roland Risikoprämien an den Devisenmärkten am Beispiel 
des US-Dollars 

Uni Bonn B5 1994 

Schmidt, Wolfgang Strukturelle Aspekte in der kombinatorischen Op-
timierung: -Greedoide auf Graphen 

Uni Bonn C1 1986 

Schmitz, Heinz-Peter Die zeitliche Invarianz von Einkommensverteilun-
gen. Eine Analyse der Einkommensverteilungen in 
Großbritannien 

Uni Bonn A3 1988 

Schmitz, Patrick Investment Incentives under Asymmetric Informa-
tion and Incomplete Contracts 

Uni Bonn A1 1999 

Schnitzer, Monika Takeovers and Tacit Collusions Uni Bonn A1 1991 
Schönbucher, Philipp Credit Risk Modelling and Credit Derivatives Uni Bonn B3 2000 
Schuhmacher, Frank The Bayesian Foundations of Interactive Decision 

Making 
Uni Bonn B6 1996 

Schuhmacher, Joachim Debt Structure and Financial Intermediation Uni Bonn A1 1999 
Schultes, Dieter Bestimmungsfaktoren der Geldpolitik der Deut-

schen Bundesbank 
Uni Bonn A1 1993 

Schwärzler, Werner Signierte Polynome und Mehrgüterflüsse auf 
Matroiden 

Uni Bonn C3 III 

Sliwka, Dirk On Incentives and the Decentralization of Decisions 
in Organizations 

Uni Bonn A1 1999 

Sommer, Daniel Valuation of Contingent Claims with Interest and 
Exchange Rate Risk and the Exogenous Issuing of 
New Bonds 

Uni Bonn B3 1996 

Steger, Angelika Die Kleitman-Rothschild-Methode Uni Bonn C1 II 
Stubben, F. Informationskostenrechnung Uni Bonn D I 
Tötsch, Inge The Influence of the Unemployment Duration on 

the Reemployment Probabilities 
Uni Bonn A1 1992 

Tröger, Thomas Bounded Rationality and Contracts Uni Bonn B6 1999 
Uhlich, Gerald Roger Descriptive Theories of Bargaining Uni Bonn B4 1988 
Viefers, Ulrich Forschungs- und Entwicklungsaktivitäten und Un-

ternehmensgröße 
Uni Bonn D 1986 

von Hagen, Jürgen Strategien kurzfristiger Geldmengensteuerung Uni Bonn A1 1985 
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Period 

of 
Fund-

ing 
von Thadden, Ernst-
Ludwig 

Financial Intermediation, Control, and the Invest-
ment Horizon 

Uni Bonn A1 
 

1991 

von Weizsäcker, Ro-
bert K. 

Zur Theorie der Verteilung von Arbeitseinkommen Uni Bonn A2 1985 

Wanka, Alfred Matroideerweiterungen zur Existenz endlicher LP-
Algorithmen, von Hahn-Banach-Sätzen und Polari-
tät in orientierten Matroiden 

Uni Bonn C2 I 

Waragai, Tomoki Unternehmensverhalten im Strukturwandel – eine 
Methode zur Strukturbruchanalyse und eine Unter-
suchung des Investitionsverhaltens von Unterneh-
men in Japan und der Bundesrepublik Deutschland 

Uni Bonn D 1990 

Wedekind, E.E. Interaktive Bestimmung von Aufbau- und Ablauf-
organisation als Instrument des Informationsmana-
gements 

Uni Bonn D I 

Weidmann, Jens Geldpolitik und europäische Währungsintegration: 
empirische Aspekte der Zinsbestimmung 

Uni Bonn B5 1997 

Weihs, Claus Auswirkungen von Fehlern in den Daten auf Para-
meterschätzungen und Prognosen 

Uni Bonn B1/2 I 

Weimer, Theodor Das Substitutionsgesetz der Organisation. Eine the-
oretische Fundierung. 

Uni Bonn D 1987 

Weingärtner, Tom Einkommensverteilung in Frankreich. Eine Evaluie-
rung mittels eines Maßes für Information auf dem 
Arbeitsmarkt und seine Wirkung auf Angebot und 
Nachfrage 

Uni Bonn A2 1988 

Werner, Jan Arbitrage and Equilibrium in Economies with In-
complete Markets 

Uni Bonn B3 1985 

Wesche, Katrin Die Geldnachfrage in Europa: Aggregati-
onsprobleme und Empirie 

Uni Bonn B5 1997 

Weskamp, Anita Die Auswirkungen der Sicherungsrechte auf die ef-
fiziente Ausgestaltung von Kreditbeziehungen 

Uni Bonn A1 1988 

Wessels, Joachim H. Asymmetric Information and the Design of Optimal 
Contracts 

Uni Bonn A1 1996 

Will, Heide On the Interdependencies among Information, Or-
ganization, and Incentives 

Uni Bonn A1 1998 

Wurzel, Eckhard An Econometric Analysis of Individual Unem-
ployment Duration 

Uni Bonn B5 1992 

Yanelle, Marie-Odile On the Theory of Intermediation Uni Bonn A1 1988 
Zenner, Markus Learning to Become Rational in Self-Referential 

Autoregressive and Non-Stationary Models 
Uni Bonn B1 1996 

Zimmermann, Hans-
Georg 

Privates Sparen versus Sozialversicherung Uni Bonn A2 1987 

 
 
4.1.2 Habilitations 
 
Name Title Institution Project Year 
Bester, Helmut Non-Cooperative Bargaining and Imperfect 

Competition 
Uni Bonn A1 1987 

Corneo, Giacomo Economics of Social Status Uni Bonn A2 1997 
Ebert, Udo Beiträge zur Wohlfahrtsökonomie - Effizienz 

und Verteilung 
Uni Bonn B3 1986 
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Name Title Institution Project Year 
Faigle, Ulrich Submodular Combinatorial Structures Uni Bonn C1 1985 
Funk, Peter The Direction of Technological Change Uni Bonn A1 1996 
Grüner, Hans-Peter The Economics of Distributive Politics Uni Bonn A1 1999 
Härdle, Wolfgang Applied Nonparametric Regression Uni Bonn A3 1988 
Hens, Thorsten General Equilibrium Foundations of Finance Uni Bonn A3 1996 
Kamecke, Ulrich Competitive Bidding in English Multi-Object 

Auctions 
Uni Bonn A1 1995 

Kern, Walter Verfahren der kombinatorischen Optimierung 
und ihre Gültigkeitsbereiche 

Uni Köln C2 1989 

Klein, Martin Bewertung von Länderrisiken Uni Bonn B5 1993 
Kneip, Alois Heterogeneity of Demand Behavior and the 

Space of Engel Curves 
Uni Bonn A3 1994 

Kuon, Bettina Experimental and Theoretical Contributions to 
Decision Making in Financial Asset Markets 

Uni Bonn B4 1999 

Leininger, Wolfgang Dynamic Competition and Strategic Behavior Uni Bonn A1 1988 
Moldovanu, Benedict Strategic Markets with Externalities Uni Bonn B4 1995 
Müller, Sigrid Common Value Auctions: Theory and Applica-

tions 
Uni Bonn B3 1992 

Peters, Wolfgang Intergenerative Umverteilung Uni Bonn A2 1995 
Prömel, Hans Jürgen Ramsey Theory for Discrete Structures Uni Bonn C1 1987 
Sandmann, Klaus Derivative Asset Analysis under Stochastic In-

terest Rates 
Uni Bonn B3 1996 

Schlag, Karl Justifying Imitation Uni Bonn B6 1998 
Schmidt, Klaus Contracts, Competition and the Theory of 

Reputation 
Uni Bonn A1 1995 

Schnitzer, Monika Solutions to the Sovereign Debt Problem: 
Countertrade and Foreign Direct Investment 

Uni Bonn A1 1995 

Schrader, Rainer Structured Theory of Discrete Greedy Proce-
dures 

Uni Bonn C1 1987 

Schweizer, Martin Approximating Random Variables by Stochas-
tic Integrals and Applications in Financial 
Mathematics 

Uni Göttin-
gen 

B3 1993 

Siebe, Wilfried General Equilibrium with a Continuum of Oli-
gopolies 

Uni Bonn B4 1991 

Tillmann, Georg Equity, Incentives, and Taxation Uni Bonn A2 1987 
v. Weizsäcker, Robert 
K. 

Bevölkerungsentwicklung, Rentenfinanzierung 
und Einkommensverteilung 

Uni Bonn A2 1990 

 
 
4.2 Graduiertenkolleg and Other Activities to Promote Young Researchers within 

the Sonderforschungsbereich 303 
 
• European Doctoral Program in Quantitative Economics (since 1977) 
• Graduiertenkolleg “Interaktive ökonomische Entscheidungen” (since 1991) 
• Bonn Graduate School of Economics (since October 1998) 
 
 
5 Alphabetical List of Guest Researchers 

 (visit of 2 weeks and more) 
 
Name Academic  

Degree 
Home institution Year of Stay 

Agastya, Murali Prof. University College, London, GB 1995 
Ahsan, Syed Prof. Concordia University Montreal, Quebec, 

Kanada 
1995 
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Name Academic  
Degree 

Home institution Year of Stay 

Aizenman, Josua Prof. Dartmouth College, Hanover, N.H., USA 1992 
Albin, Peter Prof.  City University of New York, USA 1991 
Anderlini, Luca Prof. University of Cambridge, Cambridge, Eng-

land, GB 
1992 

Andjiga, Nicolas Dr. Université de Yaoundé, Kamerun 1989 
Apesteguia, Jose J.  Department of Economics, State University 

of Navarre, Spanien 
1999 

Appelbaum, Elie Prof. York University, Toronto, Kanada 1994 
Applegate, David Prof. Carnegie Mellon University, Pittsburgh, USA 

 
AT&T Bell Laboratories, Murray Hill, USA 

1994 
 
1995 

Apps, Patricia Prof. University of Syndey, Australien 1985 
Araujo, Aloisio Prof. Instituto de Mathematica, Rio de Janeiro, 

Brasilien 
IMPA, Rio de Janeiro, Brasilien 

1989 
 
1994 

Babadjanian, Arkady Prof. Dr. Armenische Akademie der Wissenschaften, 
Erivan, UdSSR 

1986 

Bergemann, Dirk Prof. Princeton University, Princeton, USA 1995 
Berninghaus, Siegfried Dr. Universität Konstanz 1985, 1986 
Bewley, Truman Prof. Yale University, New Haven, USA 1988, 1997, 1998 
Binmore, Ken Prof. University of Michigan, Ann Arbor, USA 

University College, London, GB 
1990, 1992, 1993 
1995 

Bock, K. Dipl.-Kfm. Institut für Mittelstandsforschung 1985 
Bolton, Gary Prof. Pennsylvania State University, University 

Park, USA 
1995 

Börgers, Tilman Prof. University College London, England, GB 1992 
Bottazzi, Jean-Marc Prof. Université de Paris I, Frankreich 1994 
Breton, Michel le Prof. Université d'Aix-Marseille, Frankreich 1991, 1992 
Brousseau, Vincent Dr. Université de Paris I, Frankreich 1991, 1992 
Brown, Donald Prof. Stanford University, Stanford, USA 1988, 1989 
Brueckner, Jan Prof. University of Illinois, Cahampaign, USA 1996 
Cabrales, Antonio Prof. Universität Pompeu Fabra, Barcelona, 

Spanien 
1997 

Canning, David Prof. Pembroke College, Cambridge, England, GB 1991 
Cao, Ricardo Dipl.-Math. Universität Santiago de Compostela, Spanien 1989 
Carrol, Ray Prof. Texas A&M University, College Station, 

USA 
1989 

Cass, David Prof. University of Pennsylvania, Philadelphia, 
USA 

1988 

Chatterjee, Kalyan Prof. Pennsylvania State University, Philadelphia, 
USA 

1992 

Chen, Yan Prof. University of Michigan, Ann Arbor, USA 1996, 1997 
Cho, In-Koo Prof. University of Chicago, USA 1990, 1993 
Clemenz, Gerhard Dr. Universität Wien, Österreich 1985 
Cook, William J. Prof. Rice University, Houston, Texas, USA 1996, 1997, 1998, 

1999 
Cornelli, Francesca Prof. London School of Economics, GB 1993 
Courchene, Tom Prof. Queens University, Kingston, Ontario, Ka-

nada 
1998 

Cox, Dennis D. Prof. University of Illinois at Urbana, Champaign, 
USA 

1991 

Cripps, Martin Prof. University of Warwick, GB 1993 
Cunningham, William Prof. Carleton University, Ottawa, Kanada 

University of Waterloo, Ontario, Kanada 
1993 
1994 

Debreu, Gérard Prof. University of California, Berkeley, USA 1989, 1994, 1995 
Dechert, William Prof. University of Houston, Texas, USA 1989 
Dehez, Pierre Prof. European University Institute, Florenz, Ita-

lien 
1990, 1991 

Deneckere, Ray Prof. Northwestern University, Evanston, USA 1985 
Dierker, Egbert Prof. Universität Wien, Österreich 1988), 1989 
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Name Academic  
Degree 

Home institution Year of Stay 

Dobrinski, R. Dr. Bulgarian Academy of Sciences, Sofia, Bul-
garien 

1985, 1986 

Dow, James Prof. London Business School, England, GB 1990 
Duecker, Michael J. Ph.D. Federal Reserve Bank of St. Louis, USA 1998 
Duffie, Darrell Prof. Stanford University, Stanford, USA 1988 
Dutta, Jayasri Prof. Columbia University, New York, USA 1989 
Eismont, Oleg Dr. Akademie der Wissenschaften der Sowjet-

union, Institue for Systems Studies (VNIISI), 
Moskau, UdSSR 

1985 

Eshel, Ilan Prof. Tel Aviv University, Tel Aviv, Israel 1992, 1993, 1995, 
1996, 1997, 1998, 
1999 

Evstigneev, Igor Prof. Central Economics and Mathematics Institute 
(CEMI), Academy of Sciences, Moskau, 
Rußland 

1991, 1992, 1993, 
1994, 1996, 1997, 
1998, 1999 

Farmer, Roger Prof. University of California, Los Angeles, USA 1996 
Felli, Leonardo Prof. London School of Economics, GB 1993 
Fersthmann, Chaim Prof. Tel Aviv University, Tel Aviv, Israel 1992 
Fischer, Alastair Prof. Cambridge University, GB 1995 
Fonlupt, Jean Prof. Université Paris VI, Frankreich 

Université Pierre et Marie Curie, Paris, Fran-
kreich 

1994, 1995 
1996 

Fraja, Giovanni De Prof. York University, GB 1997 
Frank, András Prof. Eötvös Loránd University, Budapest, Ungarn 1999 
Friedman, Daniel Prof. University of California, Santa Cruz, USA 1994 
Fujishige, Satoru Prof. Tsukuba University, Japan 1994 
Gajda, Jan Dr. University of Lodz, Polen 1985 
Gardner, Roy Prof. Indiana University, Bloomington, USA 1985, 1986, 1993, 

1998 
Geanakoplos, John Prof. Yale University, New Haven, USA 1988 
Gilboa, Itzhak Prof. Northwestern University, Evanston, Ill., USA 1995 
Girko, Vyacheslav Prof. Kiev University, Ukraine 1994 
Gordon, Roger Prof. University of Michigan, Ann Arbor, USA 1985 
Grodal, Birgit Prof. University of Copenhagen, Dänemark 1988, 1992 
Hagen, Jürgen von Prof. Indianan University, Bloomington, USA 1990 
Haller, Hans Prof. Virginia Polytechnic Institute, Blacksburg, 

USA 
1990 

Hammond, Peter Prof. Stanford University, Stanford, USA 1988 
Härdle, Wolfgang Prof. CORE, Louvain-la-Neuve, Belgien 1990, 1991, 1992 
Harstad, Ron Prof. University of Mississippi, Mississippi, USA 1993, 1995 
Hart, Jeff Prof. Texas A&M University, College Station, 

USA 
1988 

Hauswald, Robert Prof. Kelley School of Business, IU, USA 1998 
Helmes, Kurt Prof. University of Kentucky, Lexington, USA 1988, 1990, 1991, 

1993 
Herrendorf, Berthold Ph.D. Universität Warwick, GB 1996, 1997 
Hetzel, Robert  Dr. Federal Reserve Bank of Richmond, USA 1998 
Hildenbrand, Kurt Dr. Universität Bonn 1985, 1986 
Ishii, Yasunori Prof. Yokohama City University, Japan 1991 
Islam, Saiful Dr. Universität Bielefeld 1985 
Janeba, Eckhard Prof. Indiana University, Bloomington, USA 1995 
Jerison, Michael Prof. State University of New York (SUNY), Al-

bany, USA 
1986, 1987, 1988, 
1989, 1991, 1993, 
1994, 1998, 1999 

Kandori, Michihiro Prof. University of Tokyo, Tokyo, Japan 1992 
Kannai, Yakar Prof. Weizman Institute of Science, Rehovot, Israel 1999 
Kannan, Ravindran Prof. Yale University, New Haven, USA 1999 
Karni, Edi Prof. The John Hopkins University, Baltimore, 

USA 
1989 

Kast, Robert D. Prof. GREQUE-EHESS, Marseille, Frankreich 1992 
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Name Academic  
Degree 

Home institution Year of Stay 

Keuschnigg, Christian Dr. Universität Innsbruck, Österreich 1989, 1990 
Kirman, Alan P. Prof. Universität Aix-Marseille, Frankreich 1985, 1996 
Klein, Lawrence Prof. University of Pennsylvania, Philadelphia, 

USA 
1987 

Kletzer, Ken Prof. UC Santa Cruz, USA 1998 
Klinger-Monteiro, Paulo Prof. Universidade Federal do Rio de Janeiro, 

Brasilien 
1992 

Kneip, Alois Prof. CORE, Louvain-la-Neuve, Belgien 1994, 1995 
Körösi, Gabor Okl. Közgazda, 

Economist 
Ungarische Akademie der Wissenschaften, 
Budapest, Ungarn 

1985, 1986, 1987 

Kramkov, Dimitri Prof. Akademie der Wissenschaften, Steklo Insti-
tut, Moskau, GUS 

1994 

Lehmann-
Waffenschmidt, Marco 

Dr. Universität Karlsruhe 1987 

Lehrer, Ehud Prof. Tel Aviv University, Tel Aviv, Israel 1991 
Lipman, Barton L. Prof. Carnegie Mellon University, Pittsburgh 1991 
Liska, Tibor Dipl.-Math. Ungarische Akademie der Wissenschaften, 

Budapest, Ungarn 
1986, 1987 

Ma, Ching-to Albert Prof. Boston University, Massachusetts, USA 1989, 1990 
Machina, Mark Prof. University of California, San Diego, USA 1989 
Magill, Michael Prof. University of Southern California, Los Ange-

les, USA 
1988, 1989, 1990, 
1992, 1994 

Mailath, George Prof. University of Pennsylvania, Philadelphia, 
USA 

1992, 1995 

Malawski, Marcin Prof. Institute of Computer Science, Warschau, Po-
len 

1990 

Maret, Isabel Prof. European University Institute, Florenz, Ita-
lien 

1994 

Marin, Dalia Prof. Institute für höhere Studien, Wien, Österreich 1993 
Marjit, Sugata Prof. Jadavpur University Calcutta, Indien 

Indian Statistical Institute, Calcutta, Indien 
1993 
1996, 1997, 1998, 
1999 

Marron, Steve (J.S.) Prof. University of North Carolina, Chapel Hill, 
USA 

1986, 1988 

Matzkin, Rosa Prof. Yale University, New Haven, USA 1988 
Maxwell, John  Indiana University, Bloominton, Indiana, 

USA 
1998 

McKenzie, Ken Prof. University of Calgary, Kanada 1998 
Miltersen, Kristian Prof. Odense Universität, Dänemark 1994 
Minyi, Yue Prof. Institute of Applied Mathematics, Academia 

Sinica Beijing, China 
1997 

Monderer, Dov Prof. Technion Haifa, Israel 1991 
Mori, Akio Prof. Kobe Universität, Japan 1985, 1986 
Musiela, Marek Prof. University of New South Wales, Sydney, 

Australien 
1991, 1996 

Myers, Gordon M. Prof. University of Essex, Wivenhoe Park, Col-
chester, GB 

1998 

Myerson, Roger Prof. Northwestern University, Evanston, Ill., USA 1994 
Naeve, Jörg Dr. Universität Bielefeld 1997 
Nerlove, Marc Prof. University of Philadelphia, Philadelphia, 

USA 
1989 

Neuefeind, Wilhelm Prof. Washington University, St. Louis, USA 1988 
Nielsen, Joergen Prof. Aarhus Universität, Dänemark 1993 
Nitzan, Shmuel Prof. Bar-Ilan Universität, Ramat Gan, Israel 1993 
Nöldeke, Georg Prof. Princeton University, Princeton, USA 1993, 1994 
Nussbaum, Michael Dr. Akademie der Wissenschaften der DDR, Ber-

lin 
1989 

Okuguchi, Koji Prof. Dr. Metropolitan University, Tokio, Japan 1986 
O'Neill, Barry Prof. York University, Toronto, Kanada 

Yale University, New Haven, USA 
1991 
1995, 1998, 1999 
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Name Academic  
Degree 

Home institution Year of Stay 

Ortmann, Andreas Prof. Bowdoin College, Brunswick, USA 1994 
Owen, Guillermo Prof. Dept. of the Navy, Monterey, USA 

Naval Postgraduate School, Monterey, USA 
1989 
1990 

Padberg, Manfred Prof. New York University, USA 1998 
Peitz, Martin Prof. Universidad de Alicante, Spanien 1996 
Pezanis-Christou, Paul Dr. University of New South Wales, Sydney, 

Australien 
1998, 1999 

Podczeck, Konrad Dr. Universität Wien, Österreich 1986, 1987 
Polemarchakis, Heraklis Prof. Columbia University, New York, USA 

CORE, Louvain-la-Neuve. Belgien 
1988, 1989 
1992, 1997 

Pollock, Gregory Ph.D. Phoenix, Arizona, USA  
University College London (UCL), GB 

1995 
1997 

Pope, Robin Elizabeth Prof. Australian National University, Canberra, 
Australien 

1996, 1997, 1998, 
1999 

Postlewaite, Andrew Prof. University of Pennsylvania, Philadelphia, 
USA 

1992 

Quinzii, Martine Prof. University of Southern California, Los Ange-
les, USA  
University of California, Davis, USA 

1988, 1989, 1990 
 
1990, 1992, 1994 

Rady, Sven Prof. Graduate School of Business, Stanford Uni-
versity, USA 

1998 

Razin, Assaf Prof. Tel Aviv University, Israel 1989 
Rees, Ray Prof. University of Cardiff, GB 1985 
Reichelstein, Stefan Prof. Walter A. Haas School of Business, Univer-

sity of California, Berkeley, USA 
1997, 1998 

Rob, Rafael Prof. University of Pennsylvania, Philadelphia, 
USA 

1991 

Robson, Arthur Prof. University of Western-Ontario, Kanada 1998 
Rosenthal, Robert Prof. Boston University, USA 1995 
Ross, Hermann Dipl.-Math. Bonn-IIASA-Research Projekt 1985, 1986 
Rossini, Antony Dipl.-Math. Rice University, Houston, Texas, USA 1989 
Roth, David Prof. University of Michigan, Ann Arbor, USA 1993 
Rothschild, Michael Prof. University of California, San Diego, USA 1989 
Rustichini, Aldo Prof. Innocenco Gasparini Institute for Economics, 

Mailand, Italien 
1992 

Rutkowsky, Marek Prof. Warsaw University of Technology, Polen 1996 
Sadka, Efraim Prof. Tel Aviv University, Israel 1989 
Samet, Dov Prof. Tel Aviv University, Israel 1995, 1997 
Samuelson, Larry Prof. University of Wisconsin, Madison, USA 1991, 1992, 1993, 

1995 
Sandmo, Agnar Prof. Norwegian School of Economics and Busi-

ness Administration, Bergen, Norwegen 
1986 

Sansone, Emilia Dr. Universität Neapel, Italien 1995, 1996 
Santos, Manuel Prof. Universidad Carlos III, Madrid, Spanien 1992 
Sarda, Pascal Dipl.-Math. Université Paul Sabatier, Toulouse, Fran-

kreich 
1987 

Sela, Aner Dr. Technion-Israel Institute of Technology, 
Haifa, Israel 

1996 

Shafer, Wayne Prof. University of Southern California, Los Ange-
les, USA 
University of Illinois at Urbana Champaign, 
USA 

1986, 1987, 1988, 
1989, 1990 
1990, 1992 

Shepherd, Bruce Prof. London School of Economis, GB 1996 
Shin, Hyun Song Prof. Southampton University, GB 1995 
Shiryaev, Albert Prof. Akademie der Wissenschaften, Steklo Institu-

te, Moskau, GUS 
1994 

Sisak-Fekite, Zsuzsanne Dr. Budapest, Ungarn 1985 
Stacchetti, Ennio Prof. University of Michigan, Ann Arbor, USA 1993 
Stoker, Thomas M. Prof. Massachusetts Institute of Technology, Cam-

bridge, USA 
1986, 1987 
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Name Academic  
Degree 

Home institution Year of Stay 

Sturmfels, Bernd Dipl.-Math. Technische Hochschule Darmstadt 1985 
Swinkels, Jeroen Prof.  Washington University, St. Louis, USA 1998 
Székeli, István Dr. Karl-Marx-University of Economics, Buda-

pest, Ungarn 
1985, 1986 

Taksar, Michael Prof. State University of New York at Stony 
Brook, New York, USA 

1992, 1999 

Thomas, Jonathan Prof. University of Warwick, GB, and Tilburg 
University, Niederlande 

1991 

Thorlund-Petersen, Lars Prof. Norwegian School of Economics and Busi-
ness Administration, Bergen, Norwegen 

1985 

Tsybakov, Alexander Prof. CORE, Louvain-la-Neuve, Belgien 1992 
Uhlig, Harald Prof. Princeton University, Princeton, USA 1992, 1993 
Vasil`ev, Valery Dr. 

 
 
Prof. 

Akademie der Wissenschaften der USSR, In-
stitute for Systems Studies (VNIISI), Mos-
kau, UdSSR 
Novosibirsk State University, UdSSR 

1985 
 
 
1991 

Vaughan, Richard N. Prof. University College London, London, Eng-
land, GB 

1992 

Villemeur, Etienne Bil-
lette de 

M.A. European University Institute, Florenz, Ita-
lien und Université de Cergy-Pontoise, Fran-
kreich 

1998 

Vincent, Daniel Prof. Northwestern University, Evanston, USA 1991 
Vind, Karl Prof. University of Copenhagen, Dänemark 1988, 1992 
Virkkunen, Virpi Dipl. rer. oec. Wirtschaftshochschule Helsinki, Finnland 1986 
Vives, Xavier Prof. CSIC, Barcelona, Spanien 1997 
Vriend, Nick J. Prof. European University Institute, Florenz, 

Italien 
1993 

Weber, Shlomo Prof. University of Haifa, Israel 
York University, Toronto, North York, On-
tario, Kanada 

1985 
1989, 1990, 1991, 
1992 

Weiss, Ernst August Priv.-Doz. Dr. Bonn 1986, 1987 
Wenzel, Walter Dr. Universität Bielefeld 1992 
Werner, Jan Prof. University of Minnesota, Minneapolis, USA 1988, 1989, 1992, 

1993, 1995, 1996, 
1999 

White, Michelle Prof. University of Michigan, Ann Arbor, USA 1985 
Wieland, Volker Dr. Federal Reserve Board, USA 1998 
Wildasin, David E. Prof. Indiana University, Bloomington, USA 1990 
Willassen, Yngve Prof. University of Oslo, Norwegen 1997 
Winter, Eyal Dr. 

 
Prof. 

Hebrew University, Jerusalem, Israel 
University of Pittsburgh, USA 
Hebrew University Jerusalem, Israel 

1988, 1989 
1991, 1992 
1993 

Wolinsky, Asher Prof. Northwestern University, Evanston, USA 1990, 1997 
Wooders, Myrna Prof. York University, Toronto, Kanada 1989, 1991, 1992 
Yaari, Menachem Prof. Hebrew University, Jerusalem, Israel 1989, 1992 
Younes, Yves Prof. C.E.P.R.E.M.A.P., Paris, Frankreich 1988 
Zame, William Prof. State University of New York, Buffalo, USA 1988, 1989 
Zandt, Timothy van Prof. Princeton University, Princeton, USA 1992 
Zink, Helmut Dr. University of Berne, Schweiz 1985 
 
 
 
6 International Cooperation  
 
International cooperation other than research visits (see also Section 5) 

 
• Promotion of Young Researchers  

• Exchange of Ph.D.-students within the European Doctoral Program in Quantitative Economics 
- Ecole des Hautes Etudes en Sciences Sociales, Paris, France 
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- London School of Economics, UK  
- Universitat Pompeu Fabra, Barcelona, Spain 
- Université Catholique de Louvain, Belgium 
• International seminar for young researchers  
- Bi-annual Bonn-Aarhus-Seminar for PhD-students in finance, Bonn and Aarhus 

 
• International research networks 

- EU- Human Capital and Mobility Program network „Fiscal Implications of European Integration“, partici-
pating universities: Universität Bonn, Germany, Université Catholique de Louvain, Belgium, University of 
Essex, UK, Institute of Economic Analysis, Bellaterra, Spain, Université des Sciences Sociales de Tou-
louse, France, Keele University, UK, The Economic Social Research Institute, Dublin, Ireland, Department 
of Economic Science, Bologna, University of Liège, Belgium, Copenhagen Business School, Denmark.  

- EU-SPES Project “Economic Policy in Equilibrium”, participating universities: Universität Bonn, Ger-
many; Université Catholique de Louvain, Belgium; Copenhagen University, Denmark. 

- EU-TMR research network ENDEAR (European Network for the Development of Experimental Econom-
ics and its Application to Research on Institutions and Individual Decision Making) connecting experimen-
tal laboratories in Amsterdam, Barcelona, Berlin, Bonn, Jerusalem, Vienna, and York. 

 
• Other joint projects 

- establishment of RatioLab, Hebrew University of Jerusalem, Israel 
- Game Theoretic Aspects of Multilateral Bargaining, German Israeli Fund 
- Public Enterprise Economics, German Israeli Fund 

 
 
7 Total Grant 
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