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We proposed the finite ETAS model, in which the fault geometry of a large earthquake is taken
into account. We also extended the 2D epicentre ETAS model to a 3D hypocentre ETAS model
to analyze earthquake hypocenters by introducing a beta distribution for modelling the
earthquake depth. The 3D model provides the potential for forecasting seismicity with high

resolution.

The finite-source ETAS model is applied to analyze the Japan Meteorological Agency (JMA)
catalog during 1964--2014. We take six great earthquakes with magnitudes >7.5 after 1980 as
finite sources and reconstruct the aftershock productivity patterns on each rupture surface.
Comparing results from the point-source ETAS model, we find the following: (1) the finite-
source model improves the data fitting; (2) direct aftershock productivity is

heterogeneous on the rupture plane; (3) the triggering abilities of M5.4+ events are enhanced;
(4) the background rate is higher in the off-fault region and lower in the on-fault region for the
Tohoku earthquake, while high probabilities of direct aftershocks distribute all over the source
region in the modified model; (5) the triggering abilities of five main shocks become 2~6 times
higher after taking the rupture geometries into consideration; and (6) the trends of the
cumulative background rate are similar in both models, indicating the same levels of detection
ability for seismicity anomalies. Moreover, correlations between aftershock productivity and
slip distributions imply that aftershocks within rupture faults are adjustments to coseismic

stress changes due to slip heterogeneity.

The 3D-hypocenter ETAS model is application to the JMA catalog for events above magnitude
M4.0 in the Kanto region. We also studied the changes of seismicity patterns before and after
the 2011 Tohoku earthquake.

The direct aftershocks of events from the post-Tohoku period are more diffusive in times and
epicenters, but more concentrated in depths. The seismicity rate increased significantly
following the Tohoku earthquake, especially along the interface of the subducting Pacific plate.

The curve of cumulative background probabilities for events above M4.0 implies that the




background rate decays back to the pre-Tohoku level in about 5 years after the Tohoku
earthquake. However, the occurrence rates of smaller events (from M2.0 to M4.0) indicate that
the adjustments of local stress field continue at finer scales.

Finally, we verify that the 3D model can reproduce the focal depths better than the 2D model

and improves the forecasting performance.
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FLOW SIMULATIONS TO ESTABLISH THE RELATIONSHIP BETWEEN THE INFLOW
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Exploring the relationship between the inflow zone and strut positions within the aneurysm
orifice: a hemodynamic simulation study (P35)

[13th International IntraCranial Stent Meeting, Nov. 26-27, 2016, Kobe, Japanl]

Hitomi Anzai, Kazuhiro Watanabe, Makoto Ohta
Optimal Interval of two struts relative to aneurysm inflow
[VII European Congress on Computational Methods in Applied Sciences and Engineering,

June 5-10, Crete, Greece]

Kazuhiro Watanabe, Hitomi Anzai, Makoto Ohta

HOW TO FIND OUT OPTIMAL INTERVAL OF STRUTS FOR CEREBRAL ANEURYSM?
(Poster #41)

[5th Switzerland-Japan Workshop on Biomechanics(SJB2017), Sep. 14-17, 2017, Parkhotel

Beau Site, Zermatt, Switzerland]

Hitomi Anzai, Yuuki Yoshida, Makoto Ohta

ANALYSYS OF OPTIMAL STENT STRUCTURE FOR FLOW STAGNATION USING SELF-
ORGANIZING MAPS (Poster #3)

[5th Switzerland-Japan Workshop on Biomechanics(SJB2017), Sep. 14-17, 2017, Parkhotel

Beau Site, Zermatt, Switzerland]

Makoto Ohta, Kazuhiro Watanabe, Mingzi, Zhang, Bastien Chopard, Hitomi Anzai
Development of Program for surveying stent strut position (Second report, Poster)

[The 17th International Symposium on Advanced Fluid Information, November 1-3, 2017,
Sendai, Miyagi, Japanl]

Kazuhiro Watanabe, Hitomi Anzai, Makoto Ohta
Poster Award (13th International IntraCranial Stent Meeting, Nov. 26-27, 2016, Kobe)
[Exploring the relationship between the inflow zone and strut positions within the aneurysm

orifice! a hemodynamic simulation study]

Kazuhiro Watanabe, Hitomi Anzai, Makoto Ohta
Travel Award (5th Switzerland-Japan Workshop on Biomechanics, Sep. 14-17, 2017, Parkhotel

Beau Site, Zermatt, Switzerland)
[HOW TO FIND OUT OPTIMAL INTERVAL OF STRUTS FOR CEREBRAL ANEURYSM?]




www.ifs.tohoku.ac.jp/bfc

MAESZBRBRLICBRIE, 7 —~ - B - B[ - SWBERLZRA LTI ZEN,

Kazuhiro Watanabe, Hitomi Anzai, Makoto Ohta
Flow simulations to establish the relationship between the inflow zone in the neck of a cerebral
aneurysm and the positions of struts

[August 23, 2016, Swiss Federal Institute of Technology in Zurich, Zurich, Switzerland, 10
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Ueki M. Enhancing power of score tests for regression models via Fisher transformation.

J Jpn Comp Statist, In press.
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(2)Teppei Ogihara, Statistical inference for integrated diffusion processes, ISI-ISM-ISSAS
Joint Conference 2018, The Institute of Statistical Mathematics, Tokyo(2017)

(3)Teppei Ogihara, Statistical inference for integrated diffusion processes, Asymptotic

Statistics and Computations 2018, University of Tokyo, Tokyo(2018)
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ﬁ%‘ B, WHIFHED X A7, DR XD cascade model(Joel E Cohen, Charles Newman (1986))

5 continuum cascade model (Itoh and Krapivsky(2012)) %3 % 5, chain length D# K
EDOWHEFRZAT DN T DIEEEEND BN I recursion DEOTHTHMEE 2 K05 2 L& B
L5, ZOERSAAIE Tbranching Poisson point process O 2 f@EMEL v EON D] =
LERAWTEmT 5. 1 RJt random packing, binary search tree ZFZ15(T 5 i BfFEHT2IZ W
TIIEA RN EBLTRBY, 2 b %t BT Continuum cascade model DHERIGDIHIE %
ZIZAHD,

(1) 1 %ot random packing 122\ TIEZE < OENTHIBFZE 3T T2 (Dutour Sikiric and
Itoh (2011 #), 1 &It random packing |2 & ¥ Ak SN BEOK/ MEDOHER S MEH LD D
M D recursion Z B 1L H L (Itoh(1978), )5 FIRESRFRH O 3¢ Itoh (1980)& LT &
7=. fEATIZ J M Hammersley OBISIZ LD & Z AN KE L, HERHIZH MR 22545
HHSEP2S5Z ENTE, (Itoh (1978) @ recursion: f(x+1,h)=1/x Integral [0,x] f(x-y,h)f(y,h)
dy)

(2) Binary search tree O #t4y 5y #IE 7 /L O W 5E(Sibuya and Itoh (1987) 12 & TH Ll 7
recursion % FLH L7-, Binary search tree D5 & OMBIREB DI DG & 72 - 727 3L Robson
A97ITB W T ZUE T TIZE N TV 7z, Sibuya and Itoh (1987) MHFZE1L binary search tree
DE S OWREHE SV TO Devroye (1986) DOHFFE DAl (continuum binary search tree) T&
Do HWIZHN TIRIERFIZITONTZH DO TH Y | ORIV TH % 2% Devroye(1986) & F{Ll 72 f&
HRA17-, Continuum binary Search tree | binary search tree K VB2 D72 <, B8R
NI CTE D

(Robson (1979)® recursion : f(x+1,n+1)=1/x Integral [0,x] f(x-y,n)f(y,n) dy))

(3)Robson (1979) @ recursion (22 T@® Krapivsky and Majumdar (2000)® travelling
wave analysis % Fisher-KPP 52>\ T? KPP (Kolmogorov, Petrovsky

Piskunov) D 7 A4 F 7R S <, EHEMIZIEZ M. Bramson (1978), K. Uchiyama (1978) @
branching Browianmotion % 725870 b OFAHE C I 28O 2 THEE T2 H L HTND, D




HIZ M. Drmota (2003),# X ' B. Reed (2003) 23 t#HIGEH % 52 T\ 5,

(4)Solomoninoff (1959)7> 7 > 4 AlZ node % 47 % E 7 /LD TD Erdos and Renyi (1960)
DFFEITA % TH D, node |21 NOIEFICEZEZ DT T2FEZDORENHIZAE 2200 DHIE/FS1F
72=&7 V% Cohen and Newman(1986)/% cascade model & FEQY, E¥#EHORE X, Z#H4 %€
TNHELTEZTZ, ZHIZ2WT continuum binary search tree @7 A 7 7 7>5 continuum
cascade model ZJSHEEFITB T2, ERIND tree DE S DRI OV THMRIERRTE
recursion 231557z, travelling wave analysis @ wave front 723 tree O S & #THIICE 2 5
LWVIEZHITERY JEHEFEFT BHYHTORLLE LTE LD,

(Itoh and Krapivsky (2012)® recursion: f(x,n+1)=Exp[-x+Integrall0,x]f(y,n)dy] )

(4)Itoh and Krapivsky (2012) D 3CIZ2W\ T 2013 40 4 A2 Amir Dembo (Stanford K%%) A3
HHEIZx LTz TContinuum cascade model @ chain length D# KIEDMES /341 branching
Poisson point process OFEIEMEL VGO 5 | % Ul 588 2 ik 7=, RiF5
%2 @ recursion |[ZOWTHEBENT 74 & H CHLAZEEIZ S L O 20ORHMTH D,

WFFERR

AHFZERREIL Fisher KPP SRR L 72 6 A TfeRam & il SURIT £ OIS H D IRV ZERRE T H
DR & T liE 2 £, ARMEEIT Bastien Mallein 38 X OY Sanjay Ramassamy (2 & 5 infinite bin
model &9 FFHDHFFEIZK SN,

https://arxiv.org/abs/1610.04043

b & OEFHERE T VIZONWTOE —HOEHICOWTOIRETH V5 _HHIZ OV TOH D TR
WDNABIZE & OBIETHIFEL TV D, BARIZIX

h=1, 1¥leq n,iZ- >\ T

F(n,h)=p~0q*in-1}

1<hi{Z2WT

F(n,h)=(q+p ¥frac{l}H{n-1}¥sum_{k=1}*{n-1} F(k,h-1))*n-1}

72 DML O 23K D 5 & 9 RN B 1L Z AU DWW THIE AT > TV 5,

LEMRICET HERIE GRXRR. FR2ER. TV IV b R—bN—UV%F)

Yoshiaki Itoh (2015)Continuum Cascade Model: Branching Random Walk for Traveling Wave
https://arxiv.org/abs/1507.04379

MASZHRBLIEESIE. 7—~ - B - BT - BMEREZTRAL TIZ S,

W 2 Bl LTy,

s EE—%
K4 T I B
Hwang Hsien-kuei Aademia Sinica
Mathieu Dutour Sikiric Rudjer Boskovic Institut




SERE 29 (2017) 4EEE —RAFRE 1 ERHEE

MR BT IERT P 53 B 53 48 g

fift

R | 20-FLAF-1014 TR

T

TEFTE T B 0 1

WHERREA | SERHHNET U 7 & 2 O EBHEE OB

ZVF |3y H Fhen
REHFRA | FH WA

o—<5 Yoshida Nakahiro

PrEMBE | AR

FTEENR | REEBSER AR TER

e 4 | #dR

MR LR (Bl) OHE

ARBFFERRE TI, MERIEFRIT 3 D AR HER, MREEL, Hk7E OBERAT IR L OVSERES T 217
W, TrA T AV R OFT Y TITRLOMEFIEOREZ HIE LT,

(1) FREREEE, TR OaF4E
770 at T T AEFH ORI T ARG W THEN S o2, VA LB
KA T~ REESY O 4547 WL BB 28 H S iz,

(2) #eFRRFRITx 2 BLULEE AT

file SRR 03 2 BE (LR FEMRAT & 12 B 7 VIRIROD 72 D DI HMERIUE, RS — R HEE OBFIE A 1
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(3) EPG. FHRMHGE & iR

FHX, EHEOERE2BERMEZ DD NRT A =5 THIRT 2 A/X—ZET /L E W, BB
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Chiba, M., Hino, H., Akaho, S., Murata, N.: Time-varying transition probability matrix
estimation and its application to brand share analysis, PLoS One, vol. 12, No. 1, e0169981
(2017)

Eguchi, S. and Masuda, H.: Schwarz type model comparison for LAQ models. Bernoulli,
Volume 24, Issue 3, 2278-2327 (2018)

Kaino, Y., Uchida, M. and Yoshida, Y.: Hybrid estimation for an ergodic diffusion process based
on reduced data. Bulletin of Informatics and Cybernetics, Volume 49, 89-118 (2017)
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of the Institute of Statistical Mathematics, to appear.
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1. IFCS2017 (ERS/r¥EF2H A KE) Special Session: Analysis of micro official statistics
2m7¢8ﬂ85,$@ﬁ%

Organizer & Chair: YasumasaBaba

1) Mikio Suga and Yasuo Nakatani, Analysis of expenditure patters of virtual marriage
households consisting of working couples synthesized by statistical matching method

2) Takafumi Kubota, Visualization and spatial statistical analysis for Vietnam household
living standard survey

3) Rui Takahashi, The effects of natural disasters on household income and poverty in rural
Vietnam : an analysis using Vietnam household living standards survey

4) Shinsuke Ito and Takahisa Dejima, The influence of household assets on choice to work

5) Daisuke Sakata and Motoi Okamoto, The economic structure of rural areas in the Mekong
region countries: a comparative analysis of micro official statistics in Cambodia, Thailand, and

Vietnam
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3. The 9th International Workshop on Analysis of Micro Data of Official Statistics -A new
approach of micro-data analysis through international cooperation-
2017 4% 11 H 9 H-14 H, #aHEELERT

(BLF, JEREFZE A v " — i o Hdeifk)
1) Mikio SUGA(Faculty of Economics, Hosei University), Keynote speech on statistical analysis
using micro data
2) Daisuke Sakata(Office of Director-General for Policy Planning (Statistical Standards)), The
Structure of Income and Expenditure in Rural Areas of the Mekong Region Countries
3) Takafumi Kubota(Tama University), Visualization and exploratory data analysis for
Vietnam Household Living Standard Survey
4) Rui Takahashi(Tokai University), The Effects of Micro-Entrepreneurship on Household

Income in Vietnam
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1. IFCS2017 (FERE/5A A K2) Special Session: Analysis of micro official statistics
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Organizer & Chair: YasumasaBaba

1) Mikio Suga and Yasuo Nakatani, Analysis of expenditure patters of virtual marriage
households consisting of working couples synthesized by statistical matching method

2) Takafumi Kubota, Visualization and spatial statistical analysis for Vietnam household
living standard survey

3) Rui Takahashi, The effects of natural disasters on household income and poverty in rural
Vietnam : an analysis using Vietnam household living standards survey

4) Shinsuke Ito and Takahisa Dejima, The influence of household assets on choice to work

5) Daisuke Sakata and Motoi Okamoto, The economic structure of rural areas in the Mekong
region countries: a comparative analysis of micro official statistics in Cambodia, Thailand, and

Vietnam
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3. The 9th International Workshop on Analysis of Micro Data of Official Statistics -A new
approach of micro-data analysis through international cooperation-
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(BLF, FEREFIE A > N— D35 D Hfg#)
1) Mikio SUGA(Faculty of Economics, Hosei University), Keynote speech on statistical analysis
using micro data
2) Daisuke Sakata(Office of Director-General for Policy Planning (Statistical Standards)), The
Structure of Income and Expenditure in Rural Areas of the Mekong Region Countries
3) Takafumi Kubota(Tama University), Visualization and exploratory data analysis for
Vietnam Household Living Standard Survey
4) Rui Takahashi(Tokai University), The Effects of Micro-Entrepreneurship on Household

Income in Vietnam
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"On estimating finite mixtures of skew-rotationally-symmetric distributions",
"SRR IC BT DR RN O G, 7 —7 T 4 bR 4F L v VAR —/ a, 2017 4F
11 A 17 B(&)-11 A 19 B(H), Yoichi Miyata*, Takayuki Shiohama & Toshihiro Abe.

"On estimating finite mixtures of sine-skewed von Mises distributions",

"10th International Conference of the ERCIM Working Group on Computational and
Methodological Statistics", Invited talk, Senate House, University of London, UK, 16th-18th
December 2017, Toshihiro Abe, Yoichi Miyata* & Takayuki Shiohama.
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Kawano, S., Fujisawa, H., Takada, T. and Shroishi, T. (2018+). Sparse principal component

regression for generalized linear models. Computational Statistics and Data Analysis (in press)
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Centered kNN Graph for Semi-Supervised Learning.
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10:25-11:10 77N &l ORBRTTNER)

Remark on convergence rate of generalized extreme value distributions via integration by
parts formulas

11:20-12:05  794% =2 (ILIALK)

B KA B 23 iR rTRE 29 A O Rt

12:15-12:45 AJF =L (FEIIK)

Necessary and sufficient condition that certain time-changed Levy processes have independent
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2. T. Nakata, A note on the asymptotics of the maxima for the St. Petersburg game
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11. S. Eguchi and H. Masuda, Schwarz type model comparison for LAQ models. Bernoulli,
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for publication in Proceedings to the AMS (January 6, 2017))

13. I.Doku, An estimate of survival probability for superprocesses. J. Saitama Univ. Fac. Educ.
(Math. Nat. Sci.) 66 (2017), no.1, 259--263.

14. I.Doku, A support problem for superprocesses in terms of random measure. RIMS
Kokyuroku (Kyoto Univ.) Vol.2030 (2017), 108--115.

15. I.Doku, A remark on approximate formula and asymptotic expansion for pseudo-differential
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no.2, 589--598.

16. I. Doku, A statistical method based on multivariate analysis in the comprehensive

evaluation of achievement test: from the standpoint of principal components analysis. dJ.




Saitama Univ. Fac. Educ. (Math. Nat. Sci.) 66 (2017), no.2, 599-611.

17. H. Hashimoto and T. Tsuchiya, Stability problems for Cantor stochastic differential
equations, Stochastic Processes and their Applications, Volume 128, Issue 1, 2018, Pages 211-
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18. T. Arai, A closed-form representation of mean-variance hedging for additive processes via
Malliavin calculus, submitted (with Y. Imai).

19. T. Arai, Optimal initial capital induced by the optimized certainty equivalent, submitted
(with T. Asano and K. Nishide).

20. T. Arai, Numerical analysis on quadratic hedging strategies for normal inverse Gaussian
models. to appear in Advances in Mathematical Economics (with Y. Imai and R. Nakashima).
21. T. Arai, On the difference between locally risk-minimizing and delta hedging strategies for
exponential Levy models, Japan Journal of Industrial and Applied Mathematics vol.34, pp.845-
858, 2017 (with Y. Imai).

22. S. Kaji, On distributions of first passage times of martingales arising in some gambling
problems (with A. Novikov), Japan Journal of Industrial and Applied Mathematics(2017), vol.
34, 1ssue 3, pp. 859-871.

23. S. Kaji, First passage problems over increasing boundaries for Levy processes with
exponentially decayed Levy measures, Theory of Probability and Its Applications(2017), vol.61,
no.1, pp. 140-151

24. Y. Ishikawa, H. Kunita and M. Tsuchiya, Smooth density and its short time estimate for
jump process determined by SDE, https://doi.org/10.1016/j.spa.2017.10.016

25. A. Lindner, L. Pan and K. Sato. On quasi-infinitely divisible distributions, to appear in
Transactions of Amer.Math.Soc.

26. Y. Ishikawa, T. Yamanobe, Asymptotic expansion of a nonlinear oscillator with a jump-
diffusion process, submitted.

27. K. Handa, Hierarchical coagulation-fragmentation equations and underlying stochastic
dynamics, in preparation.

28. T. Hasebe and Y. Ueda, Large time unimodality for classical and free Brownian motions
with initial distributions, ALEA Lat. Am. J. Probab. Math. Stat. 2018 4+ 3 H & #i

29. M. Matsui, T. Mikosch, and G. Samorodnitsky, Distance Covariance For Stochastic
Processes, (2017), Probability and Mathematical Statistics, 37, 355--372. Applications of
distance correlation to time series, (2018)

30. R.A. Davis, M. Matsui, T. Mikosch and P. Wan, Applications of distance correlation to time
series, (2018), Bernoulli 24, 3087--3116.

31. C. Profeta, K. Yano and Y. Yano. Local time penalizations with various clocks for one-
dimensional diffusions. J. Math. Soc. Japan, to appear.

32. K. Noba, J.-L. Perez, K. Yamazaki and K. Yano. On optimal periodic dividend strategies for
Levy risk processes. Insurance Math. Econom.,80,29--44, 2018.

33. REFFEWR. MEREE 2 FF ORI R OEHCR M-I OV T, 7 0 & AR BER O EHY
W9, BOREHTIFFEITRE RS, to appear.
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#%, 2028, 69--80, 2017
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36. #FH5&. On optimal periodic dividend strategies for Levy risk processes. F7EAFZEEE£2(9),
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