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 In this research we make a comprehensive credit risk analysis on government bonds 
(GBs) of Germany, France, Italy, Spain, Greece and Germany over the period 
2007.4-2012.3, where interest rate (IR) differential, government bond (GB) price 
differential, default probability (DP) and CDS are considered. First, applying the 
GB-pricing model in Kariya et al. (2012) to these GB prices, we first derive the term 
structures of interest rates (TSIRs) and discuss on the Maastricht convergence condition 
for IR-differentials among these states relative to the German TSIRs and make some 
observations on divergent tendencies. The results are associated with business cycles and 
budgetary condition of each state.  

Fig. Term structure of default probabilities of France and Italy 

In the second part, we derive term structures of default probabilities (DPs) for French, 
Italy, Spanish and Greek Government Bonds (GBs) relative to German GBs. In the period 
of the Euro Crisis, the DPs are higher than 30 % in case of Italian GBs of 10 year maturity, 
while those of French GBs of 10 year are high enough to hit 10%.   

 KARIYA, Takeaki
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For making a financial market view, the movements of all prices or returns in the market 
should be fully considered. Although their distributions should be reflected, they are often 
heavy-tailed and possibly skewed and identifying them directly is not easy. To address these 
difficulties, we proposed a statistical method of constructing a price index of a financial market 
where the price distributions are skewed and heavy-tailed. Firstly, we apply the Box-Cox 
transformation where the parameter is determined by minimizing the AIC with respect to the 
original prices. Then, we estimate the long-term trend of the distributions by fitting a new 
trend model with time-varying observation noises. Finally, we define the index by taking the 
inverse Box-Cox transformation of the optimal long-term trend. To show the effectiveness of 
our method, we constructed the regional indices of the sovereign Credit Default Swap market 
where the number of observations varies over time due to the immaturity. As a result, the 
worldwide spillover effects of the European debt crisis were detected. Applying our method to 
the markets with insufficient information such as fast-growing or immature markets can be 
effective.  

This is the joint research with Hiroshi Tsuda (Doshisha University), Seisho Sato (The 
University of Tokyo) and Genshiro Kitagawa (Research Organization of Information and 
Systems). 
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In July 2012 the General Assembly of the United Nations resolved that 2014 should be the 
International Year of Crystallography, 100 years since the award of the Nobel Prize for the 
discovery of X-ray diffraction by crystals. Towards this special occasion, I started to study 
several topics in mathematical crystallography. Especially motivated by the recent 
development in systematic design of crystal structures, I tried to find relationships among 
seemingly irrelevant subjects; say, standard crystal models, tight frames in the Euclidean space, 
rational points on Grassmannian and quadratic Diophantine equations. Thus my view is quite a 
bit different from the traditional one focusing mainly on crystallographic groups. 

The central object in this study is what we call crystallographic tight frames, which are, in a 
loose sense, considered a generalization of root systems. We shall also pass a remark on the 
relations with tropical geometry, a relatively new area in mathematics, especially with 
combinatorial analogues of Abel-Jacobi map and Abel's theorem. 

As is well known, root systems are completely classified by means of Dynkin diagrams. I 
have shown that similarity classes of crystallographic tight frames are parameterized by 
rational points on Grassmannians. Quadratic Diophantine equations show up when we 
explicitly relate rational points to crystallographic tight frames. In the 2-dimensional case 
especially, we may parameterize the (oriented) congruence classes by ``rational points" on a 
certain complex projective quadric. A rational point we mean here is a point in a complex 
projective space each of whose homogeneous coordinate is represented by a number in an 
imaginary quadratic field. 

 
[1] T. Sunada, Topological crystallography~---With a View Towards Discrete Geometric 

Analysis---, Surveys and Tutorials in the Applied Mathematical Sciences, Vol. 6, Springer, 2012. 

[2] T. Sunada, Lecture on topological crystallography, Japan. J. Math. 7 (2012), 1--39. 

[3] T. Sunada, Standard 2D crystalline patterns and rational points in complex quadrics, 

arXiv:submit/0620196 [math.CO] 23 Dec 2012.   
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I have continued the research on directed pathwidth computation part of which was done in 

academic year 2010.  The algorithm obtained then that was claimed to run in n^{k + O(1)} time, 

where n is the number of vertices and k is the pathwidth, has contained a serious flaw.  I have 

spent a large amount of time on fixing this flaw and succeeded in recovering an algorithm with 

running time n^{2k + O(1)}, but has not been able to retrieve the originally claimed running time. 

My current plan is to publish this weakened result and continue working on the complete fix for 

some extended period of time, as the problem appears really difficult. 

On the other hand, this weakened result is sufficient for many theoretical applications.  Indeed, 

building on this result, I have developed, with my students Kenta Kitsunai, Yasuaki Kobayashi, 

Keita Komuro, and Toshihiro Tano, a non-parameterized O(1.89^n) time algorithm for directed 

pathwidth which improves the running time of O(1.996^n) the undirected pahtwidth algorithm 

due to Suchan and Villanger. 

I also continued the work on the two-layer graph drawing problem reported last year and have 

obtained a non-trivial improvement to the one-sided crossing minimization algorithm due to 

Yasuaki Kobayash and myself and obtained a kernel result for two-layer crossing minimization 

with Yasuaki Kobayashi, Hirokazu Maruta, and Nakae Yusuke. The first result will appear in 

Algorithmica and the second result has appeared in COCOON 2013 (The 19th Annual 

International Computing and Combinatorics Conference).  
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T.Ogawa and T. Okuda, "Oscillatory dynamics in a reaction-diffusion system in the presence of 
0:1:2 resonance", Networks and Heterogeneous Media, 893 - 926, Volume 7, Issue 4, December 
2012 
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研究概要 

 パターンをもつ反応拡散系の解の構成をおこなっている。反応拡散系の特異極限問題の進行

スポット解の構成や自由境界問題の回転孤立波の構成，反応拡散近似による新しい自由境界問

題の導出を行った。また，心室細動は，活動電位のスパイラル波の発生が一つの原因と考えら

れている。スパイラル波の自発的発生メカニズムを調べている。 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 自由境界問題から表れる回転孤立波        (b) 反応拡散系の進行スポット解 
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