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Wu, Stephen

T 7ERRE

Data-driven machine learning technologies for polymer science and earthquake engineering

Data-driven modeling methods have opened up many new opportunities for difference science and engineering problems. I
focused on the application of accelerated discovery of novel functional polymers and earthquake early warning system.

FRETOOFRE

Wu, S. *, An introduction to Materials Informatics (MI), Special workshop at University of Science and Technology,
Beijing, Beijing, China, 2022.05.23

Wu, S. *, Bayesian uncertainty quantification of physical models and its engineering applications, PiAl Seminar Series, 7
¥ 74, HA, 2022.06.13

Wu, S. *, Introduction to transfer learning: a fundamental machine learning technology, Special workshop at Harbin
Institute of Technology, Harbin, China, 2022.06.23

Wu, S. *, Challenges and opportunities in polymer informatics from a statistical perspective, CONFERENCE ON A FAIR
DATA INFRASTRUCTURE FOR MATERIALS GENOMICS, Shanghai, China, 2022.07.12

Wu, S. *, Soil property prediction using hierarchical Bayesian model, Tokyo City University Online Workshop, ¥ %%, H
A, 2022.08.09

Wu, S. *, B ¥R, ALFE FiAE W BHFE HEET WA B S, B R bk BEiE R 2B K
-, Design of high thermal conductivity liquid-crystalline polyimides based on interplay of expert knowledge and machine
learning, The 13th Asian Thermophysical Properties Conference, Hit, H A, 2022.08.23

Wu, S.* BIH 3, AL FIAE, HH ARESE, HEML #OK BN B8 BPOOE, R B, HH s R E
-, Data-driven design and synthesis of new liquid crystal polyimides, ACS Fall Meeting, Chicago, 7 A V) 71 &%,
2022.08.23

Wu, S.* BiH 3, A HIAE, HH EEZE, ML #R I RS B R MR B, 5H BN ET
MR & AR OB A IS E D OIETER Y 4 3 FORGE 2022 A S A KRS, B, HA,
2022.09.04

Wu, S.*, HIHD 3, AUE FIAE, HH RRE3E, SR #oK B R B MK B, S
7 — Z BBV OWE AR ) A 3 FEkEr, B71RE SRR S, AL HAR, 2022.09.05

Wu, S. *, [UH E38, ¥ Zh5, Minson, S., Cochran, E., Performance-based earthquake early warning for regional
seismic risk mitigation, Risk and Statistics, 3rd Tohoku-ISM-UUlm Joint Workshop, fli5, H 7%, 2022.10.12

Wu, S. *, BiHT 3, ALk FAE, HH AREZE, WEGT #OK B RS B0 K BRE, FH Se, &I ET
PRV TER ) 4 I o7 — & BETIEEET, SB43m H AR ED > ATy o kb, HA, 2022.10.25

Wu, S.*, BIH ¥R, U #0AE, FHH B, T #oR BN BOOER M B FH se R ET

Design of liquid-crystalline polyimides by integrating expert knowledge to a data-driven machine learning framework, The
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17th Pacific Polymer Conference, Brisbane, Australia, 2022.12.12

Wu, S.*, BIH 38, L #AE, S AEE3E, BT K B REE BOOR M OB, HH S8 R ET
Data-driven design of liquid-crystalline polyimides by interplay with expert knowledge, ISI-ISM-ISSAS Joint Conference
2023, Brisbane, Australia, 2023.02.15

Wu, S. *, Liu, C., 7 &, XenonPy: an open source platform for data-driven materials design with small data, TMS
2023 152nd Annual Meeting & Exhibition, San Diego, U.S.A., 2023.03.20

EATERE

Iwayama, M., Wu, S., Liu, C., 75 [l ¢, Functional output regression for machine learning in materials science, Journal of
Chemical Information and Modeling, 62, 4851, doi:10.1021/acs.jcim.2¢00626, 2022.10

Minson, S., Cochran, E., Saunders, J., McBride, S., Wu, S., Baltay, A. and Milner, K., What to expect when you are
expecting earthquake early warning, Geophysical Journal International, 231, 1403, doi:10.1093/gji/ggac246, 2022.11

Wu, S., Ching, J. and Phoon, K. -K., Quasi-site-specific soil property prediction using a cluster-based hierarchical Bayesian
model, Structural Safety, 99, 102253, doi:10.1016/j.strusafe.2022.102253, 2022.11

Zamengo, M., Wu, S., [ #&, ##JIl 7T, Multi-objective optimization for assisting the design of fixed-type packed bed
reactors for chemical heat storage, Applied Thermal Engineering, 218, 119327, doi:10.1016/j.applthermaleng.2022.119327,
2023.01
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7 2 (g e (i), SE7ZHAR, H5t, 2022.08
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Building foundation of polymer informatics: ensemble of generators and virtual libraries of diverse functional polymers (F}
R4 072 (B) ) 2021.04 ~ 2024.03

(1) develop ensembles of polymer generators targeting different material properties, and (2) establish virtual libraries of
diverse functional polymers for industrial applications.
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special session: Bayesian Inference and Uncertainty Quantification: New Methods and Applications (FHEFER] :
ICOSSAR 2021-2022), 2022.09.13 ~ 2022.09.17, Tongji Unversity, Shanghai

special session: Machine Learning for Structural Health Monitoring and Reliability (Ff#F%ES : ICOSSAR 2021-2022),
2022.09.13 ~ 2022.09.17, Tongji Unversity, Shanghai
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W K ¢ g4 RE], AR Maxwell 244345 E 7 )V, Japan Geoscience Union Meeting 2022, %+ >~ 1
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Morishita, Y., Murakami, S., Yokoyama, M. and Ueno, G., ASTI: Data assimilation system for particle and heat transport in
toroidal plasmas, Computer Physics Communications, 274, 108287, doi:10.1016/j.cpc.2022.108287, 2022.05

Morishita, Y., Murakami, S., Yokoyama, M., Seki, R., Nuga, H., Osakabe, M. and Ueno, G., Development of rapid
simulation code for NBI heating analysis in LHD, Journal of Fusion Energy, 41(1), doi:10.1007/s10894-021-00313-5,
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NA Ty N, HA, 2022.09.05
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EETHERE

Saigusa, Y., Eguchi, S. and Komori, O., Generalized quasi-linear mixed-effects model, Statistical Methods in Medical
Research, 31(7), doi:10.1177/09622802221085864, 2022.03

Eguchi, S., Minimum information divergence of Q-functions for dynamic treatment resumes, Information Geometry, 1-21,
doi:10.1007/s41884-022-00084-8, 2022.12

Kato, S., Yoshiba, T. and Eguchi, S., Copula-based measures of asymmetry between the lower and upper tail probabilities,
Statistical Papers, 163, 1907-1929, doi:10.1007/s00362-022-01297-w, 2022.12

Honma, K., Ohkubo, M., Eguchi, S. and Nagata, Y., Mahalanobis-Taguchi method for anomaly detection and classification,
Total Quality Science, 8(1), 1-13, doi:10.17929/tqs.8.1, 2022.12

Yoneoka, D., Omae, K., Henmi, M. and Eguchi, S., AUC-optimized synthesis of prediction models from a meta-analytical
perspective, Research Synthesis Methods, doi:10.1002/jrsm.1612, 2022.12

Hino, H. and Eguchi, S., Active learning by query by committee with robust divergences, Information Geometry,
doi:10.1007/s41884-022-00081-x, 2022.12
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Eguchi, S. and Komori, O., Minimum divergence methods in statistical machine learning, Springer Tokyo, 1-221,
doi:10.1007/978-4-431-56922-0, 2022.03
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Morii, Y., Ohkubo, Y., Kanaya, G. and Prozorova, L., The habitat use and trophic niche comparisons among closely related
land snails in Northeast Asia, Population Ecology, 64(4),282-299, doi:10.1002/1438-390X.12127, 2022.07

Katahira, H., Eguchi, Y., Hirose, S., Ohtani, Y., Banzai, A., Ohkubo, Y. and Shimamoto, T., Spillover and spillback risks of
ectoparasites by an invasive squirrel Callosciurus erythraeus in Kanto region of Japan, International Journal for Parasitology:
Parasites and Wildlife, 19, 1-8, doi:10.1016/j.ijppaw.2022.07.006, 2022.12
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Ohkubo, Y., Kutsukake, N. and Koizumi, I., A novel phylogenetic comparative method for evaluating the strength of
branch-specific directional selection, Evolution, 77 (1), 63-82, doi:10.1093/evolut/qpac015, 2023.01
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Nomura, S. * and Ogata, Y., Cluster-based foreshock discrimination models for flexible prediction schemes, AOGS2022,
VIRTUAL, 2022.08.02
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Magnitude dependence

Assessing the magnitude dependence in earthquake clusters in real seismic catalogue in order to understand the direction
for the next generation ETAS model: magnitude dependence or short term aftershock incompleteness?
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The research and application of the spherical space-time ETAS model

This study reformulates the spatiotemporal ETAS model from a planar to a spherical version and implements it in the
SETAS package. Based on the SETAS model, we fit the global seismic events to study the interrelationship between seismic
events from the perspective of the occurrence of earthquake sequences.
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Hayashi, Y. *, Noguchi, Y., Takahashi, A., Wu, S. and Yoshida, R., Development of an automated polymer property
calculation system RadonPy and data platform co-creation through industry-academia collaboration, The 17th Pacific
Polymer Conference (PPC17), Brisbane, Australia, 2022.12.12

PR (S - EEETIEES)

7 — & SRE I o TR e 2 A A 7 — & A RANH ([BiE] BCRAIEIE 70 72 &), migeies « &
M 52 (2022.04 ~ 2023.03) (RIftE)

=0 BF iame - Bes)

BT o Ll

BFUIaL—Y g B 3ESFEARIROERIME

e DBEEC BT 2B T T VN VESBES EE S TENFAEERLET 20T Y I 2L = 3 VEEC
YOGHTL, BONDESTOTEEIAIER S0 3 2 PO 217> T\ b,

Fe= H3*E
S S
ARE~YT 7OKICEBRERBEEEE ) E— b2 2 IADICHAME
INEVEIERE (LA - EAA) FRE~ 1 7 aific X 2 BREEEHN T Noige &, BB~ O H 2 WF9E L 72,
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HH Rk *, il L7 v ) XL 0%, FEHBRFERFBEHAZER MACSEE 70/ 74 V—Aa—Fpb
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IR M, HH A SRk o+, /bR 48, Wl 055, JRRE 2 A FLETEE % V272 Frank--Wolfe %, H RIS B &5
19IBFZER RS agE#e %, Wi, HA, 2023.03.10
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Zhang, Qi (HEmARE)

F e 7E ke

A Bayesian Method for Concurrently Designing Molecules and Synthetic Reaction Networks

We present a powerful sequential Monte Carlo algorithm that recursively designs a synthetic reaction network by
sequentially building up single-step reactions. In a case study of designing drug-like molecules based on commercially
available compounds, compared with heuristic combinatorial search methods, the proposed method showed overwhelming
performance in terms of computational efficiency, coverage, and novelty with respect to existing compounds.
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Takei, H. *, Matsushima, S., Kawabata, K., Ito, T., Mizuguchi, R., Hikima, T., Tsubaki, H., Hara, M., Tashiro, Y., Oniki, T.
and Matsuo, M., New shape coated microneedle array for medical application, ICQRE2022, Nara, Japan, 2022.12.01
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Tran, V., #39 1T, COVID-19 case prediction using emotion trends via twitter emoji analysis: A case study in Japan,
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Journal of Statistical Computation and Simulation, doi:10.1080/00949655.2022.2155160, 2022.12

FH B, P R, ST A <) —NT Y ARTORH TR DV T, Research Memorandum, 1219, 2023.02
RS (RFEH)

FEI A O S RRBRE O W N RN $ 2 IE A7 AR S A )V R OWERYIE 7V DB 5E & EGE (WIFEIGEI 2 ¥ — b3
%) 2022.08 ~ 2024.03
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doi:10.1063/5.0117628, 2022.11

P, 7 o TV E B G — S AL L T — & D720 OFEER, FRRTEEE, 70, 235, 2022.12
BTN DG B

CSIRT /' ZH

ISMS & FHRHL L F 20 7 ¢ HEAEH L%

NOE i ERRES %R

Htx o) 71 FHE ZH

0| N )

BT Y URAENR TR

T v IRATIEL W

WMatetE Y A7 4 R

—= =BT

F 2 WrsE e

TEEERIFRIMEFEDSTR

R EAARIE — g 52 32 F 0 & TOIEANLTEH L LT, 5 2430 TOMEEEE R0 5 2 Th Wil
TOWVHEEHBEEST L OEREL, /2, ZICHNLIEANL ST 2 — % Z@YUNI RIS 572002, @i
MV 24 2 TH o Bl & i 72,

FRETOOERR

Ninomiya, Y. *, SURE theory in propensity score analysis, WNAR Conference, Washington, U.S., 2022.06.13

TUE AT ¢, A 3 T ENT 728 0> SURE BlE, 20224F FEAEETBE AR A KSR, W, HA, 2022.09.08
TE OFAT + EMA I TR OO0 OERERES X UES OEEANORR, B R A [T
A T2 A LD O RIT I BB~ OFkE ], R, HA, 2022.09.10

FREEFRER

Kim, D., Kawano, S. and Ninomiya, Y., Smoothly varying regularization, Computational Statistics and Data Analysis, 179,
107644, 1-15, doi:10.1016/j.csda.2022.107644, 2022.11

It A 3% Bl

7 PV RiiEZE B4/ Chief Editor

TR A EI S =R

70



FBER DI H)

FRE NI ZE

HOEAM - BRI O FEHHELE SRR
e e U =
b2 eI e U | =
B - R AR R
e i e T =
FERIRHARETE T R
WETRH AR EIIE T sk
HerEE iR s %R
ZAC KT 3%

FO I (sEmxs)

ELW7EiRE

NA AR & E— BB E £ A B S F DR

BV F - AR AR & 2 0 9 2 HHIRS T A O L 2 R B B O
BRI TH 2 - 0OWE% TEREICTIT 2 2 L3 L v, 22 CHE—EREE LML bEL 2 LT, WED
FHN VB2 RS2 2 L2 EE LTV,

715 =

T W FEE

Levy 872 & A\ - FERFHIE

HIEHT O MFE % —RIC Levy 2R Markov IIE#AR & B L 7255612817 %, Sadilc 24 8] < 75 & 1] 4[]
EOWE 21T 272,

FRETCOOERER

P75 & * On optimality of classical or periodic barrier strategies for Lévy processes, V.anfEfFL 7 7 4 >~ A+ 3
=, FE HA, 2022.07.26
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Generative models, causality, hypothesis testing, kernel methods

I define causal models based on feature means, including neural network features; generative models for simulation-based
inference, and adaptive nonparametric hypothesis tests.
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Stochastic Dynamic Climate-Economy models

This research aims to incorporate uncertainty into climate-economy models. This will allow to solve climate-economy
models as an optimal stochastic control problem accounting for uncertainty in climate-economy variables when finding the
policy for optimal carbon emission control.
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Validity of the Bonferroni approach to statistical hypothesis testing about random fields on a sphere

Joinlty with Prof. S. Kuriki, we investigate the validity of the tube formula/Euler-Poincare characterisitk approach
to approximate the upper tail of the suprema of random fields on a submanifold of a unit sphere. We show that this
approximation is not valid, i.e. has significant error terms if the radial part of the linear random field has a distribution in the
class L which includes subexponential distributions (and especially those with regular varying tails) .
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Telescope scheduling
We have adapted a formerly developed optimization model for telescope scheduling for new practical usages. The new

model allows parameterizing the number of desired repetitions for each observation. The aim is to be usable for maximizing

the number of n-times observations, where n is a user-defined parameter.
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In this project, we will carry out investigations of the suitability of the Deep Neural Graph method for the analysis and
modeling of urban heatwaves. Based on the temperature data availability on the target area corresponding to the Tokyo
metropolitan area, it is necessary first to perform spatial interpolation of the ground temperatures. This was the main goal of
our study during the first year of this project. Next, we plan to perform numerical simulations involving the interpolated data
modeling and prediction experiments. As a result, we expect to obtain a new technology for accurate prediction of various

temperature phenomenon in urban areas such as heatwaves and others.
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Stochastic extension of Nordhaus' RICE model

The Regional Integrated model of Climate and Economy (RICE) is a multi-agent model for climate policies. We have
extended our work on the stochastic DICE model to allow for stochastic variables in the RICE model.
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