
RESEARCH REPORT 
1. Name: Roman BARTNIK  （ID No.: SP05301   ） 

2. Current affiliation: 

Research Associate 
Institute of East Asian Studies / Japanese Economic Studies 
University of Duisburg-Essen, Lotharstr. 65, 47048 Duisburg, Germany. 
3. Research fields and specialties: 

 Humanities    Social Sciences   Mathematical and Physical Sciences 
 Chemistry     Engineering Sciences    Biological Sciences 

  Agricultural Sciences     Medical, Dental and Pharmaceutical Sciences 
 Interdisciplinary and Frontier Sciences 

4. Host institution:  
Hitotsubashi University  
Graduate School of Economics  
186-8601 Kunitachi Tokyo 
 
5. Host researcher: 
Prof. Hiroyuki Okamuro 

6. Description of your current research 

Internationalization of research and development is a recent and broad trend in the 
high-tech industries. Within this main trend, the growing importance of supply-side factors 
for the multinationals’ R&D investment is much discussed in the literature. Especially 
access to local knowledge bases is growing in importance in knowledge intensive 
industries such as pharmaceuticals or electronics. Linked to the aspired benefits of such 
access however, are problems of re-integrating local knowledge in the global 
organizational network of the multinational corporation. Division of labour in knowledge 
intensive processes leads to specific problems of coordination and incentive setting. The 
related trade-offs between local and global integration are of strong interest to 
organizational scientists. On a background of growing technological complexity, namely 
the further blurring of traditional boundaries between the natural sciences, growing 
dynamics pushed by increasing codification and the diffusion of information technologies 
as well as tight time constraints, innovation in high-tech industries is a fascinating field to 
study sectoral, organizational and national influences on the division of labour. While 
these questions have been intensely discussed however, empirical comparative evidence 
especially on the team level interactions in Japanese and German companies is still rare. 
Comparing structures between these two countries seems especially interesting due to 
specific institutional features distinguishing Japanese and German companies from 
Anglo-Saxon forms of organization. My research project aims to contribute to this 



discussion by comparing international R&D organization in different organizational and 
sectoral settings between Japanese and German companies.  

7. Research implementation and results under the program  

 Title of your research plan: 

International R&D organization. The situation of German multinationals in the 
Japanese pharma market. 
 

 Description of the research activities: 

During my two months at Tokyo Hitotsubashi University I have conducted 
semi-structured exploratory interviews with major Japanese and German companies 
in R&D intensive industries (mainly chemical and pharmaceutical industries). These 
interviews served two main purposes: firstly as a pre-test to study dynamics of 
headquarter-affiliate interaction in a specific industry setting before proceeding with 
inter-industry comparisons. Secondly to establish contacts with management from 
major Japanese and German companies as early as possible in order to negotiate 
broad empirical access for the subsequent German – Japanese comparison of 
international R&D organizations. Questions asked during the interviews focused on 
the exchange and integration of R&D related information and knowledge. In this, the 
organization of external and internal linkages (e.g.: alliances and foreign affiliates), 
especially the degree of codification vs. tacitness are the common focus of interest. 
In addition to the interviews, contact to researchers in the field and industry 
associations was established. 

Firstly, interviews were conducted with four of the biggest Japanese pharmaceutical 
companies. Results show that the degree of internationalization especially of basic 
research is distinctly smaller in the Japanese companies and the integration of 
research groups in international projects is less pronounced. I will aim to use the 
personal connection made during these interviews to complement this analysis of 
management structures with first-hand knowledge from the project level by 
interviewing researchers and R&D managers in several locations, based on the 
contact to the Corporate Communication departments, and assurance of further 
assistance by the managers.  

Secondly, I conducted interviews with top management (CEO and divisional 
manager level) of six German affiliates from the pharmaceutical and chemical 
industry. Results showed that basic research is a strong and growing motivation of 
the siting decision for these companies, as opposed to the more traditional 
development functions. Scientists and managers in these companies are strongly 
integrated in global R&D projects, interacting with colleagues from headquarters and 
other locations on multiple levels and on a daily basis. To assist in the study, the 



contacts in the German affiliates promised to provide both reference to experts at 
company headquarters, further interviews with project members and managers, and 
in two cases possibilities for participant observation in the further course of my 
research project next year.  

While the small sample only allows for tentative conclusions, the structure and 
intensity of interaction seems to be coupled to industry-related features of the 
research process, namely the degree of result codification, task-interconnectedness 
and the degree of affiliate’s status as a center of excellence in the corporate structure. 
Additionally, doubt was cast on three rather common practices in quantitative 
research on innovation processes: separation of research on company-internal 
knowledge transfer between company units and company-external transfers such as 
alliance settings seems questionable when the focus is on the transfer and not on the 
formal structure of the transfer arrangement. The boundary between internal and 
external exchanges might be negligible in tight alliance settings and common points 
between foreign direct investments in R&D locations and alliances seem to call for 
an integrated analysis. Conversely, it became apparent during the interviews that 
strong divergences between research and development processes and within the 
cluster often lumped together as “high-tech” industries seem to warrant careful 
controls and conceptual justification before analyzing them on an aggregate level.  

These findings, contacts and hypotheses will provide the basis for this more 
extended empirical study I aim to conduct next year in Japan, comparing 
international R&D organization in German and Japanese companies. To test the 
generated hypotheses, different sectors will be studied and larger numbers of 
companies in each sector and country compared by a combination of further 
interviews and statistical analysis. 

A review of Japanese literature in the area of interest described above (see point 6) in 
will be one of the results of this research stay. A paper and presentation at the 
Euro-Asia Management Studies Association (EAMSA) conference in Frankfurt 
a.d.O. and a presentation at the European International Business Academy (EIBA) 
conference in Oslo the same month will present the analysis of the interviews 
conducted during the JSPS research stay to the scientific community. In these 
contributions, a specific focus will be laid on the situation and R&D organization of 
German multinationals in the Japanese pharmaceutical market.     

8. Please add your comments (if any): 

I had a very interesting and stimulating time at Hitotsubashi University and found both my 
supervisor and my colleagues to be very friendly, helpful and supportive. I will strive to 
use the connections gained here during workshops and presentations to further enhance 
Japanese – German dialogue in management science and economics. I would also like to 



use this short stay as a preparation for a longer research experience in Japan. 

 

9. Advisor’s remarks (if any): 

During his stay in Japan, Mr. Bartnik was very active in making contacts with and doing 
interviews with Japanese and German firms. I expect him to develop his research 
successfully on the basis of the research experience in Japan. I find his research topic very 
interesting and will continue to support his efforts in the future.  
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6. Description of your current research   

In addition to multiple “quantitative” criteria that industrial design optimization problems 
typically involve, multiple “qualitative” criteria might also come into question during the 
lifecycle of design. These kinds of criteria are highly subjective and are hard to quantify or 
clearly specify in order to satisfy a large audience. A typical industrial problem may 
involve criteria of different nature and these criteria may have complex relations with each 
other. A recent answer to aid this complex problem solving procedure is Multiple 
Objective Optimization (MOO), which seeks to identify multiple solutions to a given 
optimization problem at each optimization run, where each solution in the solution set 
offers a different blend of qualitative or quantitative criteria satisfaction. A soft computing 
technique, Evolutionary Computation (EC), offers an ideal platform to practice MOO 
since it can optimize solutions simultaneously and achieve a set of solutions in a single 
run. Our current research aims at proposing and developing a set of soft computing based 
methods to handle multi-objective design optimization problems encountered in industry 
where objectives are both qualitative and quantitative in nature. The Interactive Multiple 
Objective Design Optimization (IMODO) framework is a first step attempt to give the 
industry a powerful tool to deal with such complex decision making patterns, and to help 
define and identify optimum designs faster.  

 

 

 



7. Research implementation and results under the program  
(As much as possible, describe the contents and results of your research in a manner 
that is easily understandable to a non-specialist in your field.): 

 Title of your research plan: 

Multi-objective Design Optimization using Parallel IEC 

 Description of the research activities: 

The JSPS summer project was devoted to develop and test a particular method for 
carrying out evolutionary multi-objective optimization. The method employed a 
parallel interactive genetic algorithm (IPGA) that seeked to optimize objectives of 
different nature in separate island populations. Each island population of solutions to 
the given design problem was evaluated by a different fitness function, which 
measured the fulfillment of one design criteria. The qualitative criteria island is the 
one where the solution evaluation is outsourced to the human user. The separation of 
criteria with this procedure resulted in better utilization of the time spent by the user 
to evaluate solutions, since the computer could evaluate a larger number of solutions 
on different criteria islands much faster. The elite solution sets were transferred 
between the criteria islands, in order to aid the user understand the relations between 
different design criteria and reach a compromise decision within the solution 
landscape.  
The approach was compared with previously developed methods during the course 
of the research, including the INSGA (Interactive Non-dominating Sorting Genetic 
Algorithm) and the ISqGA (Interactive Sequential Genetic Algorithm). The INSGA 
employed a pareto front ranking technique whereas the ISqGA employed a 
sequential approach to satisfy varying criteria. Sign and Wilcoxon tests compared the 
average qualitative and quantitative fitness convergence of the 3 platforms, and 
indicated that the IPGA is significantly advantageous over ISqGA and the INSGA.  

On the other hand, the IPGA that has been used for testing involved a pseudo user 
fitness evaluation function. User evaluation in real life can be quite noisy and show 
inconsistency. Therefore more tests are needed to analyze the complete affects of 
migration between islands and on user decision making with real test subjects.  

9. Advisor’s remarks (if any): 

She introduced a new approach after our discussion and compared it with her previous 
works though experimental evaluation. The progress of designing experiment, 
programming, and conducting experiment for two months was quite reasonable. The 
experimental results look good enough to present at a conference, which delights me. We 
are planning to make a conference paper after additional experiments. Good job! 
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 2. Current affiliation: Cranfield University, School of Industrial and Manufacturing 
Science, Cranfield, Bedfordshire MK43 0AL, UK 

3. Research fields and specialties: 

 Humanities    Social Sciences   Mathematical and Physical Sciences 
 Chemistry     Engineering Sciences    Biological Sciences 

  Agricultural Sciences     Medical, Dental and Pharmaceutical Sciences 
X Interdisciplinary and Frontier Sciences 

4. Host institution: Kyushu University 

5. Host researcher: Prof. Hideyuki Takagi 

6. Description of your current research   

In addition to multiple “quantitative” criteria that industrial design optimization problems 
typically involve, multiple “qualitative” criteria might also come into question during the 
lifecycle of design. These kinds of criteria are highly subjective and are hard to quantify or 
clearly specify in order to satisfy a large audience. A typical industrial problem may 
involve criteria of different nature and these criteria may have complex relations with each 
other. A recent answer to aid this complex problem solving procedure is Multiple 
Objective Optimization (MOO), which seeks to identify multiple solutions to a given 
optimization problem at each optimization run, where each solution in the solution set 
offers a different blend of qualitative or quantitative criteria satisfaction. A soft computing 
technique, Evolutionary Computation (EC), offers an ideal platform to practice MOO 
since it can optimize solutions simultaneously and achieve a set of solutions in a single 
run. Our current research aims at proposing and developing a set of soft computing based 
methods to handle multi-objective design optimization problems encountered in industry 
where objectives are both qualitative and quantitative in nature. The Interactive Multiple 
Objective Design Optimization (IMODO) framework is a first step attempt to give the 
industry a powerful tool to deal with such complex decision making patterns, and to help 
define and identify optimum designs faster.  

 

 

 



7. Research implementation and results under the program  
(As much as possible, describe the contents and results of your research in a manner 
that is easily understandable to a non-specialist in your field.): 

 Title of your research plan: 

Multi-objective Design Optimization using Parallel IEC 

 Description of the research activities: 

The JSPS summer project was devoted to develop and test a particular method for 
carrying out evolutionary multi-objective optimization. The method employed a 
parallel interactive genetic algorithm (IPGA) that seeked to optimize objectives of 
different nature in separate island populations. Each island population of solutions to 
the given design problem was evaluated by a different fitness function, which 
measured the fulfillment of one design criteria. The qualitative criteria island is the 
one where the solution evaluation is outsourced to the human user. The separation of 
criteria with this procedure resulted in better utilization of the time spent by the user 
to evaluate solutions, since the computer could evaluate a larger number of solutions 
on different criteria islands much faster. The elite solution sets were transferred 
between the criteria islands, in order to aid the user understand the relations between 
different design criteria and reach a compromise decision within the solution 
landscape.  
The approach was compared with previously developed methods during the course 
of the research, including the INSGA (Interactive Non-dominating Sorting Genetic 
Algorithm) and the ISqGA (Interactive Sequential Genetic Algorithm). The INSGA 
employed a pareto front ranking technique whereas the ISqGA employed a 
sequential approach to satisfy varying criteria. Sign and Wilcoxon tests compared the 
average qualitative and quantitative fitness convergence of the 3 platforms, and 
indicated that the IPGA is significantly advantageous over ISqGA and the INSGA.  

On the other hand, the IPGA that has been used for testing involved a pseudo user 
fitness evaluation function. User evaluation in real life can be quite noisy and show 
inconsistency. Therefore more tests are needed to analyze the complete affects of 
migration between islands and on user decision making with real test subjects.  

9. Advisor’s remarks (if any): 

She introduced a new approach after our discussion and compared it with her previous 
works though experimental evaluation. The progress of designing experiment, 
programming, and conducting experiment for two months was quite reasonable. The 
experimental results look good enough to present at a conference, which delights me. We 
are planning to make a conference paper after additional experiments. Good job! 
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6. Description of your current research 

In my present work imbedded in the work of the group of Prof. Hofmann I am going to 
study more analytically the theoretical properties of the inverse problem of parameter 
identification in the specific jump diffusion model 

                         
We are particularly interested in stable solvability of the inverse problem. Therefore we 
analyze properties of the forward operator of this inverse problem which maps the five 
parameters determining this model to the density function of return distribution. We have 
proven that this forward operator is continuous. Furthermore we have isolated the 
parameters which cause non-injectivity of the forward operator and hence we have proven 
the injectivity of the forward operator over a restricted domain. We have demonstrated that 
there is an asymptotical non-injectivity which causes instability problems whenever the 
jump intensity increases and the jump heights decay simultaneously. We have shown that 
the inverse problem is stably solvable, provided that the domain of the forward operator is 
restricted in a specific manner so that techniques of compact sets can be exploited. 
Unfortunately, there occur some instability effects by solving the least squares problem 
numerically even if the noise level δ is very small. These ill-posedness phenomena are 
caused by an ill-conditioned extremal problem which we obtain after discretization. To 
obtain stable approximate solutions of the estimation problem, we use a multi-parameter 
regularization approach, where a least-squares fitting of empirical densities is superposed 
by a quadratic penalty term of fitted semi-invariants with weights. The little number of 
required weights is controlled by a discrepancy principle. For the realization of this 
control, we propose and justify fixed point iteration. 

 

 



7. Research implementation and results under the program  
(As much as possible, describe the contents and results of your research in a manner 
that is easily understandable to a non-specialist in your field.): 

 Title of your research plan: 

 
 Description of the research activities: 

In order to compute an optimal solution  

                                
of the regularized problem in an efficient manner, we search for a saddle point of the 
non-linear in general non-convex optimization problem 

 
The numerical computation of such saddle-point can be performed by the iteration 

 
The multi-parameter algorithm, however, can be improved by a modification based 
on exponent variation for an arbitrary positive chosen γ 

 
I prepared an extensive numerical case study to analyze the impact of  γ and found 
out that the value γ strongly influences the number of required iterations. 
For very small γ the required number of iterations also grows such that an 
intermediate interval (see figure), for example γ in interval [0.2, 1.5], can be 
recommended for use in this iteration process to improve the efficiency of the 
algorithm. 
 
 
 
 
 
 
 
 
 
 
 
 




