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During the study, I combine seismo-magnetic data with the self-exciting and external exciting model to
analyze earthquake precursor information in the Kanto region of Japan. Utilizing electromagnetic
observation data from the Kakioka observatory, we explore the interact between seismicity and
electromagnetic phenomena. The electromagnetic data used in this study were observed at the KAK
station from 2001 to 2010. The earthquake data consist of earthquakes with a magnitude greater than 4
within a 100 km radius of the KAK station. The self-exciting and external exciting model is built upon
the Epidemic-Type Aftershock Sequence (ETAS) model, incorporating the seismo-magnetic signals as
potential precursory information. Preliminary results reveal correlations between specific
electromagnetic anomalies and the onset of notable earthquakes, suggesting a promising pathway for
understanding pre-seismic processes. The results based on the self-exciting and external exciting
model, as evaluated through the ROC curve, demonstrate significantly better predictive performance
compared to random predictions. This comprehensive model that combines the larger earthquake and

seismo-magnetic signals has better ability of forecasting.




In the right figure, the top panel of the figure shows
the temporal distribution of the intensity function
value of the ETAS model, the middle panel presents
the temporal distribution of the self-exciting and
external exciting model (LinLin Model), and the
bottom panel depicts the temporal distribution of
earthquake magnitudes from 2001 to 2010. This
figure demonstrates that, compared to the ETAS
model, the LinLin model incorporates not only self-
excitation (i.e., the probability of earthquake
triggering) but also external excitation

(electromagnetic anomalies around the KAK station).

As a result, the LinLin model provides richer
information and offers stronger interpretability.
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The right panel shows the ROC results, where the
leading time is 8 days and the alarm time is 1 day.
The results indicate that the prediction
performance of the red line is generally better than
the 95% confidence interval, with a maximum
difference of approximately 0.2.
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Multifractality and sample size influence on Bitcoin volatility patterns, Finance Research Letters

74,2025, 106683

WrsEazhillE L 256137 —< - BE - 57T - &K

T —=

H Iy

iRt

SIERK

Z Dt




2024 £ HLFEIFHER HERES

W seids| FE[RI I FH Sk
h 28w 7 — 7 /| | 5 L%4r% /Engineering
R SE T 53 B 50 ERWTE I ¥
Learning and Inference Group
ET—<
RS 2024-ISMCRP-0007

wrEdEs ()

HIFHERRA 12 350 2 005 70 %38 7 m 2 2 B 2 TF %

wrEdEs (5E4)

Efficient learning process in knowledge distillation

. " 7 V707 'Y I/
s "R 0 —<% Minoru MORI
FT I bR M TR
iR BEEEE  EmR TR
4 2%

TN AB B

WFFEE Ry & R (RERe) DB

HGZEFRICEWT, BEEHO/NMNEGZET AV EELZ 7 7 —FL LT, KBEG2OERERET
VMO NEIEfFET v e LCHO AR H 5. HEZAE <k, BRI T 27— 2ihk%
Awzztciiozvirovr—%El LT — 22T EET 2 LoFAEINIRINTH S,
TP HOEW ICEDbECT — 20 EERET LT, ETAOILEREEIM LS E2H Y *
27 LFEIREINTW L, AR TIRAGEH CB W, EFHOEW L 7 —2FEe L <o)
IV bev—RUOHSEOBREZRGEL 2. ARAEZEH T 2%, BHREKD T — 2 LRICE T 5

AR 2T 5

T, Wz v e —-RUHMHBEZGIHET L7 7o —F2RE L. HED

7 — 2 MO 7ZRHEEERIC BT, R ICRET e —F2#fi e 5 2 Lick b, MEEET L
DPCHEREDN A L35 2 L AL iR o 72,

LEMRICEET 2 R GRlHR, FRFER, 7L 7Y v b, F—Lax—Ufth)

- RO - FRfEY v AR Y v 402025 (MIRU2025) I8R5 - R T0E

R, IR

[HRSZRE IC B0 5 7 — 2Rk & 48 o EW o BAFRTE

WrsEazhilE L 256137 —< - B - 571 - &

T —<

H Iy

)

SIERK

Z DAt




2024 £ HLFEIFHER HERES

Wt gesE FE[RI I FH Sk
h 8RN — T | } 2 & WPt 53 BF / Information
AR TS B4 TEWE B
Learning and Inference Group Science
ET—<
RS 2024-ISMCRP-0008

wroeavEs (M%) | 7L A v —oEIEEERLZER L2 L —=" 7] Al DFfl%

Generating Al for training considering the characteristics of player's strategic

WrsesREs (9e)

thinking
7V IJHRE A A
REH KL /N — .
H—<5 Kubota Seimei
it JeE B e RIRF KA e TR
Fitl&E &R & BEWE > 2 T L T 2RI
%4 M1

PN A E

WFFEE Ry & R (RERe) DB

I—Y =z P OGIEENIC XV FREDHE LR T 2 AT LHRFHZED TS, Z2ZICB0
T, T—Y =z v METHERZEA L iE#iEEsiTbnTw a2 L, maliEEi 217 5 FRO AT M
NI 72 X ICRHIEBGER SN T3 2 3%\, AIIFETIE, FNERERT — Ltk nT, B
DbL—F—I—V 2V FOWHHREEICE Y L AD T VLAY —%i{bT 2> 2T LOBFEHINE
5. BRI, HEE PGB L 27 —2Th B [ F oy 7] 20Re 35, Mgk
REINBZAERERT — LB WTE, T—Y 2V FTLH>TwBERPER 2 5 27 — LT
BT EAMEEELIRE VW DT —Y = v MRS EEZRNICRES 21T 2 & 3REETH 5. 2D
ML RS 278 LT, ==Y =V P RHNICRDRWTEIZ{To 2RI oMz 5 2, 21
ZWET B KO 35 L CcHERNICHIEE) 21T O WMEGT 2 IRE L 2. 72, WAEE 21T ) BRoA
MEETEZ BT 2 720 OFHEESRZIRE L, 2o OMERERHEZ 1T - 7.

FRHEE X P L —F—2— Y = v P BGEREE 21T 9 BRIC, ST O F oS b O AHEE I %t
T 5720117 5. WEDTHHEE IC X Transformer Z HW728fiH » FHIC X 2 FiEBREI L Tw»
53, AL CIEFHHEE 2 i a2 o7 9 729, i kst T ICEXEr & L7z Transformer TH %
Decision Transformer ZF\>%. Decision Transformer % i\ 7z5@fb 78 ClX, &£A7 v Skl
%, BH»rofRonslER BEOT7 Vv M, B, &7 1L Av -0, &7 4v—D0)—F0
G, HROFH, &7 LA Y- 2RE , #HELZ&ENEEFOFRETHLE 5. &
A7y 7O [ SAREHRMA, KA, 1781 Z9ARBLIC L72d D% AJ1& 3 5. Decision Transformer
&Y SN B AT O FREOHEEE & FFED T O —ZCR D 2 |ITIG U7l b~ F T 4
Z51&, ZNICAT Yy THPECICONTRES L HEEZRIT b D2HMME T2, CDLE~<FAT
ANIHERE L 72 O BEA T — L30E Ld Y 27 BT T o T2 BRI HAET 5.




REL-FHMHECETVOERAMZ R T 720 0FEHZITo 7. HICECWIAFHME 7 — LR 75
5179V P07y —rz 2BENETS. RIS, &7 —LICOE_F A7 4 DOfE%Z 1.0 & 2.01C%
NEZNHE L7z 2 EOEFTcEEEES. 2 LT, FHLEETLICOWT, %K, EROFHOD
W —BEE 7 v A LATFHRE KR T 2. v A LFEE R, HET 2 EEAL LR TRV TR
LI VELHET IMERET 2FETH L. TRE RO BRI UHIA CHm i< Kk X 1
3. K7 —nico %, FEEEIZ 100,000 B, FEAHEEL 3000 [HTH B,

MRELT, TR, EREDICT VX LFERLY FHO-BEENE L, LYEIC X 2 FHHEE 2
BYUNATONTWEEWR D, FAT4ERELTEETRODT — L% Y0 —FEWFPTLL
Db, RFATAPKRETEL L EFLEHINRCI LB o7, FTHRE RO D EA % [F
CICLZZIcd 220003, TRIVD ERDIZI D EERPRKREZL RIERICH L &b, BEAD
BEEZDZEICKETHR, LRO-HMEOFELFTARIVELD B,

SHOBEL LT, AT v THBBREL M7 — L THFEEOER LTV, FEEOKEIESN S
PRGEEZFT S . WL, ERO 7 — LT 2R CHEE R, T B 2T 5.

LEMRICEET 2 R GROCHR, FRFER, 7L 7 ) v b, F—Lax—Ufh)

20244 11 H30 H 4f1 6 (5 32 ) BRFARFAERBNNERES FRAEZ -k v v
a vIicEhn

http://www?2.iee.or.jp/~iee-ibaraki/Conference_R6.html

20253 H 15 H 1S HLEYEAE 87 RIeERE FEvy v a VLS
https://www.ipsj.or.jp/event/taikai/87/index.html

WrsEazhille L 256137 —< - B - 57T - &

T —

H Iy

iRt

SIERK

Z DAt




2024 £ HLFEIFHER HERES

Wt gesE FE[FIHFH & ek
g Mt BB I —7 /| } 1 #t &t % 2 B/ Statistical
AR TS B4 TEWE B
Mathematical Statistics Group Mathematics
MET—~
RS 2024-ISMCRP-0009

WroeaREs (F04) | WER R OHEE I 35 1 2 ik D FHFE

s . Development of robust methods for estimating treatment effects with
wrgeERE s ()

confounding adjustment

7 V705 NG R T A
REHTA B A Z

0 —<F Kazuharu Harada
it bR HRERR
Fitl&E &R & T — 2% 4 v 258
&4 B
FTNZ AE &

WFFEE Ry & R (RERe) DB

WEHROHEEIC BT, FRICHBEMROGAICIIAGTARE L UNHETS 25, 7 — 2 ISR
EHEET B UL IR, BIAKBIHROLEAE > Tz LTh, T—2oMRIck > THEEESED
ONTLEIGELRD S, HlzIE, BWHEOHEHHERILFRU X 512, wbhbwdIhEFHE 364
BIcEENI 560D 5. HUEE T OLERNR OHERNIC BT, RGO FERR &2 w5
Z & TE %137, Harada and Fujisawa (2024, Statistica Sinica) 230 & DDRRIKTH 5. EFEHT
FTIET — ZREIFIICINEE I N2 C L AIEFICE (, ILICHRETIET — X OHRBPEZ ) 230
BT — ZFHBIER o T3 728, BT — 2+ 2R IIEEAFECH 5. -, SikFk
X KoM R 27 (EDEMEMHER) PARETHL LD, I ikmINdEE LT
—=Ths. AR 2T EZHCALERROHEE L LTIE, AR 2T OFEzEAL LTHNS
[WHEREADITE] PELTH LD, HERa 7R LIELIE0R LIGEWEZ E 5720, LITLIE
HADOFKBOBMEIC R 2. of#EI:, —MRICHANEOREL F—HT 203 L vwd oD, bk
BEZEAD 2 IEE LR 2 LW O BUET, RO e AR MEEFOM AL ZTGEH T % 2 AlREED &
3. IO ORERRR L, WENROHEEICHE W CRERN CH@ R HEE TIERIRE T 2 2 L 23RN
TROHMTH 5. 2024 FE &b O L FEFIHE G & AHFZ2ICH Y #l4, Fic [Overlap weight| %
W T T a—FIC X B ERRSTNCH 5. 2024 FERERK A CITERE L 7 B ERGE & PRERREE,
—HDy I a2l —va VEBRBETLTWELD0D, MR BEABICIZE > Tk, 2025 4
ENOFRFRZEEL LTWw2,

LEMRICEET 2 R GRCHR, FRFER, 7L 7V v b, F—Lax—Ufth)

L

WrsEazhillE L 256137 —< - BE - 57T - &K




T —=

I HF

it

ZIEE

Z DAt




2024 £ HLFEIFHER HERES

Al e [RH 8 8%
b EHEEET Y v o — 3 £ Bl 4 B/ Biological
HeaAl ORI AT 5 5% | 7/ Complex System Modeling | EZEAff 7550 BF404H Science
Group
ET—<
AR S 2024-ISMCRP-0010

WrseavEs (M) | ZREOPHE O BRI I HERIC X 2 REERIC Y S BT 200 ?

How does evolutionary outcome of sexual selection depend on genetic bases of

WrsesREs (9e)

traits?
REHEA FNl A 707 2T _2VERY
H—< Kotaro Kagawa
Pt @ % B [E] 37 B8R 2P 95T, National Institute of Genetics
Fr e 8 =) A REE IR 2 Ecological Genetics Laboratory
4 492 B Postdoctoral fellow

PN A E

WFFEE Ry & R (RERe) DB

% DEFECHR LN B A ZADIEIRECRE X Y 27 & THERIER] X, MBI X > TEL L 7=
LINTw3, LaL, MERASAL 2K L 7 2 iz f5o A4 RS 2 A 2 0@ IR w2 L
TiELd 2 D722 5 B, Fisher (1930) 13 X 2 i\ ELFPEIX, EIFE D B SRR it ic X - T4
C2EWHr 8 (7vF v o 48w Z2RBLE, COMmIE. A 2ORMEERRI A 2 DR & 2
2 OEIFEDORNCEIGH A 2 A AT HERICERT 5, A RO & A 2 DI o MICEIGN
B2 ® 2RI TIE, A R DEMIC K - 5 MBI IE A 2 D FEAFPE I 3~ 2 EEEIK (Fisherian
selection) HAEHRH T, T OEAHAIIC Ko T, BEIFED B OB ZREL (7 v F v o 4) R8s
Ba, 2770, 7V F 7 2 A IAGERICH S DT TR RV, X ZDEIFE & o+ 2 D R D Kl 72 A
DAL T 31 on T, EHY A XM/ NP ENN OB S REEOME S v, PATIRT Vv F T
= AT BRI N m kb eEILONDE, LrL, 7VvF vy oA MEIET MR
RN I N T b o7z, AL T, -2 - v I 2L —3v 3 vET V%MW T Fisherian
selection 2338 { BRI L BIRE A ITFE L 72, Z DfER, (1) ZvF vz ofFIRICiZWL 22D
B A BEEL, (2) AROEMOBRNEBE R EOHMATT VI T 2 A BMFILT 20 %
WEST B EBHL NI o7, HEEE CICANEOTE ATy IaL—va ViERIIBOH
TW=23, G e LTHRERTIZIKE Y Iab—ra v EBEML 2B SN X — 2 —F0 BB 2
LCWwWic, REEFIMITHEROGEEZED 2 7-0ICEMY T2 —v a3 YV E{To 7,

T 5T, HRIREHRERRIC X 2 8BNS REO A AL DX 5 2 & TEL 2iE(LEIED ~
Tal—Yavdfrol, ZOMRE., MK L EBROBEERHICX > T, b o0HfE b Eix
LTI MERIT 4 A7V A RO O 2l L AMEEI N D 3 2 D07, Thid, MRS




MICl3# 7% 3 ZfficHskd 2 B T2 HASDE O L TERBEEIF LN T 4 2 7L 4 OERHAI
LR L. 2 OREINCTEEREMN T 2 2 L THHERMENT 4 A 7L A & REEEF A EEL L
SEMATER I NS 2 EICk 3, TOMRICOVWTHIFEEE CICFEAKREIIE LN TV 225, &
XDOEZHEDPODIERMAZ T TEMD Y I 2L —3 a Y E{Tw, IEHEROEHEELZED 5 2 AT
X7z,

LEMRICEET 2 R GRCHRR, FRFER, 7L 7 ) v b, F—Lax—Ufh)

Kagawa, K. (2025). The interplay of sexual selection and hybridization can drive sexual radiation.
BioRxiv, 2025-01.

A)IEERER. MEREFZAIC & 2 TR O BliEm. 56 9 MIASis o4, 1 0. 2024491
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HEE S 2024-ISMCRP-0011

WFoesiiEs, (F4) | AFEEET7T 7 FALICNT 2 2 v XS AP ) v 74 XEFLDORE

F7eaidE4 (3544) | Development of nonparametric Bayesian models for survival outcome

. 7V HF YEv¥d Javuw
R&E K4 5l mE — ——
H—< Ryoma Jibiki
Pl %R BRI
Fr e 8 =) TAERIE T AR
T R
P32 AN B

WFFEE Ry & R (RERe) DB

EAFICEWT, FLECRADETZRHMEIT % 72D ICEFRE T — 22 LIFLIEAVWS G, &fF
K7 — X DT ClIAT B UV 2 FE T 2 4R H Y, A GRNBRINTER, FTd, 7 v
FAM) Y IRARXETVEGEHALET 70 —F2E4E5E L T\ %23, Bayesian additive
regression trees 72 ¥ DFHAMDKEWT 70 —F S FEET 5. AfFZECl, AFERN T — & fi@iric
BIFBE R A ) v I _AXETAORMAREED —D 8 LT, T v & 2 LGSR DI
AT — 2 AR & & THERDEIERL % X 5 5% E IC B\ T, Bayesian additive regression trees %
7= TR 2R L, BUEERZ1T - 72, 2025 £ 0 HAGEEYYFSES TR IC O W
THRRTETD 5.

LR ICBIT B I GRXCRE, P2%H, T 7Y v b, F—A~—Yf)

Mo e, KA, FOKFER]. FEEBD EFRRZA B D6 © Bayesian additive regression trees
7B 7 — 2 ORI, 2025 A ARGHRAEYF 2L, 2025 5 H 15-16 H (R TIE -
https://biometrics.ywstat.jp/2025/)
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ET—<
EERES= 2024-ISMCRP-0012

WroeakEs (F4) | KEEE A€ 7 v 2 e BIREE oK - 210 - L8B3 2 it5E

B . Research on the formation, change, and variability of the polar environment with
wrgeERE s ()

an ice-ocean coupled model

7 V57 F Vav
REH A NEF A ~
" —<F Jun Ono
Pl %R ESRVA s RIS
i@ e FEIFHis - HUBRER B Tt 2 v &2 —
€2 FrEHE
FrNZAHE

WFFEE Ry & R (RERe) DB

W HEY © MERRBE A IC X 2 728 3 (Fricdbiiuf) iIchs W CBEETH D | KD & w ST
BICHN TV 5, IKIIHIRO SRS AT L2 KT 29 7 AT LD0—D2TH Y, HEKOZ A LF
— B KN R U CRIETERICEE R E 2 R L Cwvw b, AFEE Tk, ko FHlicE T
LI 7 v 2 2 OIS T, KA G T T Ve & v CaEREHIBICE U 2K 5UED
ZAL - ZRENCBAS 2R R 1T 5. RS, RIS KA & ) v 7 T B iR G O B
ZEBFICEH L, BRA BT — 2 IO W CETVERT — 2 2 RGEET 5 2 21tk ), 7'm
A DMFEERD B,

2024 EFE O H~) OfHE i3 Lwic, T 2 KEER AT T LV OFIHEBREEHERE R — v —
IV Ea—2 Y AT A (FREHEMZERT) CBRL. Ty ZEE2 VIR L s b 5ERR % Fhi
TE LG EREZ /-, (1) BEHEERERE L <, KPRERE 1 Eo 2K GET L2V T,

W R - R T HIEER A S L 72 GEOEMZA L. BoWHE : 1958~2099 £ 142 /M), Hon
Te T — Z &R L. bl o oK e EvE - ITROK R o 2 HIFHE OB - AEBRES X U2 o
kZAL & T 72, A EE BT 2 BB IR D S FHAMEm 2R LT w B 25, 2050 E{REL
Moz L EZE - MECTHEE RS, WD HZR 2L 70 —v T v FilFe L v Y IcR 72
> 7o SR IR BB I WAL BN G~ LR L. RPEHEMI7Z 1T ¢ S R o duiigc b & L <
FRT B R ENT, —J7, B LEICE T 25K E (34.8 psu 2EifE) (ZHEMNZH T 2555 D
2060 FERLUBIC =2 &Y v4 5, WIS HiZ R 2 & F KiEEET - W F X457 ) — v
v FALERI R kb L. 2 e i3lBiic~ 7 v 7R fhrcEiEft+ 3 c e R ahiz, 4
i, T E L NEMFERREFEH L, BRI E2ED 2 FETH 5, (2) BENTEE VA0




DK HNC T C, RSB ICBE R T — 2 2 #lE - Bl a1k o7

LEMRICEET 2 R GROCHRR, FRFER, 7L 7Y v b, F—Lax—Ufh)

1. /NEPRE, RILDCE. RREA. K O BRI & AL ER [ 56w I ~DHE#R,

i EHERRITZCH A S W] v YRV WA, 2024412 A 5 H. 7)1l
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7eaid 4 (3544) | Development of shor-term sea ice forecast system for the whole Arctic Ocean

7 V77 -7 =JIvemnm
RFE KA FEF e - PR

0 —<F Yoshihiro Niwa
it bR [ 37 FR i A 52 i
FtlE kR [E| P, - HhBRBREETSeHEE & v % —
%4 FHE9E B
FTNZ AE &

WFFEE Ry & R (RERe) DB

BRI 1< B AU © B2 D KR 12 20F I LTl Y | AU o oK 546 O 1IEHE 7 T3l
BRI B L CHASNICETET2oEEEZH L T3, o, BHRE WK - AT
T H?2 5 10 Hie o dutiig 238 0 ik o1 % T3 2 FIEHEOK Pl ALz fifT 5 2 it
i R4 e BT IR 2 2§ 2 D ICBER AR TH 5, ENZHHBFZEAT - UBEKIERETIZ. oh
¥ CH DA AL O KM O — IR oS 2 3R &3 2 MK Pl R £ L <& 2, % 2T,
A C T I RE S 2 AU A, T I A AR I HER L 72 SR Tl s R 7 L O REEE & G A
7z

KRIRECH L 2 8dilE 7 i3, #BK - kA€ 7 v Iee-POM(De Silva et al. (2015))Cd 3,
FEI T D ACTAS T IR 1348 T IR 124 Skm, SHE IO L X dRic 33 L v ch 5 (s, Bl
TED TR O FHIFEITEEN b DTH Y, SHARTITETH ), FHlET VI, #FX
® RIOPS (Regional Ice Ocean Prediction System) D fifE#ft 7 — & 10 FD\ > CHOK A LK i & D
Tt %1772 o7, Z® T, ECMWF O R55 Tl 7 — X IcE-Dw T RAmEH % 5 2 72, 2024 4F
DE»H 10 HE o FRIEHE 2 5 H 92 L 7=,

PRSI O PR 2 WREES 2 701, pKkaRAE (W7 RIREZ/Kis & KD B oAz A3 & i
EHECICTHITECWE ) MR L, ZOfEHR., IK&EREIX 5 HAE T 10km~20km, 10
HAEF#ll: 20km~40km & BAED b7z, 72720, 10 HAeETHMOHA L, s & 72 2 KT
T — 2 DFEEITIG U T, IKBREN L EB WV RECILKRT E e PERTEL, coZ it dt
TRt D LA T MU IE IR & 2t 3 2 72 I i3, MoK O FHIERICH 2 TP HERZEOFRD HE L 7
52 LHERLTWS,

LIS BOFHEE LT, FTHRBE S bAhZM EozwIc, SHEKTREEDM L, #HKkET L
DR, REHEHTHEOUE, EORH T 7Yy FRATF—AD AT X2 )X — a3 v ORIk




%ﬂéo

LEMRICEET 2 R GROCHRR, FRFER, 7L 7Y v b, F—Lax—Ufh)

(FRFER)

< FERORE, RiL JeEE, AT ML LD —, R #HAE, 2024 4E 6 H 5 H, @REREK - EE T
% G 72 USRI 35 1 B A HAHEOKBUIE T8I ArCS 11§ H AR B3 2 iffge & (dbiRE A 2E), FLIR.
- FERRUE, RiL JeEE, AT ML L0 —, R A, 2024 4E 6 A 6 H, @REREK - EE T
N O 72U IC 350 5 FHITREUE T 3. 58 5[] ArCS 1T &k & (i R), AL

- PEP R, KL JTEE, A2 WLILE—, R A, 2024 4 11 H 27 H, K - R EE T A4 2 A
Vo 72 AUREE IC 35 10 B AT KBUAE T, ArCS TT JUHRIBKFEE 2024 42 7 + — 7 A (THBERY),
X

* Yoshihiro Niwa, Motomu Oyama, Takeshi Sugimura, Hironori Yabuki, 2025 December 3rd, Short-
term sea ice forecast for the whole Arctic Ocean using ice-ocean coupling model, The 15th Symposium
on Polar Science (NIPR), Tachikawa.

- FEPOIUE, K g, 2 W, KRR A, 2024 4 12 A 5 H, dbligeiskic 15 2 5K
DFEfE L SR OHE - BEk, FH-BHUBIEITE [ OWIL] & v RSy LRI, 21,

* Yoshihiro Niwa, Motomu Oyama, Takeshi Sugimura, Hironori Yabuki, 2025 February 18th, Short-
term sea ice forecast for the whole Arctic Ocean using ice-ocean coupling model, The 39th

International Symposium on the Okhotsk Sea and the Polar Ocean (Mombetsu Arts & Culture Center),

Mombetsu.
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MET—~
RS 2024-ISMCRP-0014

wrgeavEs (F4) | IR 7 o —< vy F v 7 oEElt

WFotaidE Y (3£44) | Acceleration of Advanced Flow Matching

. 7V VAR ¥
RFE KA e —
U= Noboru ISOBE
FT I bR HRTA
FtlE kR BOERLE R
%4 LR
FTNZ AE &

WFFEE Ry & R (RERe) DB

AW, S & £ 7 v (Conditional Generative Modeling: CGM) D #i7- 7 FikTH %
Extended Flow Matching (EFM) OB L U7 v ) XL 0WEXHI & L7z, Fric, BIFEW
JEHICBWT—RINTH 2 [P E XS I LABIICE 2] RIUSHIG L. RO ZEAFICH L T
b Rz B AIRBIC S 2 s A & HiG L 72,

EFM (X, fEk oD Flow Matching (FM) FEEIERL . St MR om0 &b % 117518 (matrix
field) | i€ X > CRLh ¥ 2 UICHBID H 2. Z OfTHIEIE. BUMIZSEME 2 & KRR DS~ DIMFIC B
T, MR OWO 2L 2 RAET 2 b DTH b FHZAICH 3 2 £ O EFH 2 & (high
sensitivity) Z I3 23HENA TR & L THRET %,

AIRHZETIZ, BRI IR D E/KIERK S & D FEffFED D &, 2D EFM O TH 2~ L F~
— ¥ OV iEEE  (Multi-Marginal Optimal Transport: MMOT) [#E% Zh3RMICHEL T =) X 4
DGt Z T2 72, Fric, MMOT MO BI#E & L <, TFFEH T 5 Sinkhorn % X — &
IZ, — 7'fi & Belief Propagation (Loopy Belief Propagation) #3&EA L. FIHE&E%Z KIEICHIEL 2
D ENEE 7n bl % 923 3 5 Multi-marginal Sinkhorn 7V 2 Y X L ZBFE L 72,
ZOT7NATY XL, EFM OFEEERRICIH T, SefF 22 L OGO B R 2 1 b 22 1T HE 5B
(RR) KT 270N, ERETNMICET B SR EE IR A R R % E 2 572 L
T3, BARIICIZ, Wasserstein Z2[i] @ Dirichlet T4V F —Z /ML 35 2 & T, &b & L5
i DEAR 2 e i 2> ORBERICEE T 5 2 L ZAREICL T B,

PAEDFE. 5 TARCHEREEM & B L v o ZICHBIC s TBIfFEFEZ RR 2 a2 R L C
BY. SN EEROH 72 0B & FEGE 2R T IR L ko 72, SRIT. BRI ORGSR R




&L B~ DERAIFE NS,

LEMRICEET 2 R GROCHRR, FRFER, 7L 7Y v b, F—Lax—Ufh)

Noboru Isobe, Masanori Koyama, Kohei Hayashi, and Kenji Fukumizu. Extended flow matching: a

method of conditional generation with generalized continuity equation. arXiv preprint

arXiv:2402.18839, 2024.
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Mathematical Statistics Group Mathematics
ET—<
RS 2024-ISMCRP-1001

WroeavEs (M) | B FaHRICBb 2 HEHECE DA RIS

g4 (3844) | Comprehensive research of statistical mathematics around quantum computation

7V HhF ~/) Tayg~Aqg
RFE KA gy & - ;
H—<5 Shuhei Mano
Pt @ % B e BOHRZE T
FtlE kR BOH - eI R
&4 Kz
FTNZ AE &

WFFEE Ry & R (RERe) DB

L BEOBRTHEOTA T X LBV TV v 7% 222 T3 008% L, BTHBEBOEIED Zh
TH 5. REH L (Electron J. Stat. 11, 2017) icBWT, F0/ I v 7 A TFTADIL T F—H
JE% v CIESLER DMt X% EH 4 2 2 & T, [LEDBEEUEEIN D MM & e o nT
B v 7Y v IR ARETH B L R L, amX (arXiv: 2110.14922, mILEFRK & HE) B
TREREM L., SHEARBRETTHECSTOAEHTH S, cnboiffickko%, BTEHED
BV THANBESDICHZRR T 5. 2024 FFOMR LT, BE Y v 7Y v B WL THER
R VR D BRI RIEE R TH 2208, ThrRAMERCEE 2 - 2oWEA2H
Rz RAHEERICIIRY 235 0 I b v dd (FREUE O IARHERHL O HEE TH b WL — XA
i), SERIRES 7 7 4 ANETATIRMEN B UBEICRD &, —RKIC7L T F—HEDOFHE
DRERRCEVIFIERD Z) DML ETERLO2OH LD THRM L. ARELSED L7 A Y =2
57 EDT v B LY — 21D THER Gelfand pair ICED  HBREEIC X 3 2 <27 F VIBBAAE 2
LNT W72, THIFA=Z MERZE2 & W B, S IZHRNTH 5. HatFofEilcwn )
L, HOTCOMBHEROAREN 2T L eT L LarRER V., BT HEROT AT Y X4 L%
DEVEF T VALY +— 2120, $TT7 VT - a v RAF—LZHVTHELTW 325, i
AL TE BB IC I A, 20 EHATREM AT I N B L RIIMGELICEITT 2 008 HATH 5. BTt
HTolREicTae—L vy 2 (HHEKKOERLADLEDRE) 282y, ELL AnEhad 384
BFonzcerzBIbnh Vo, HEHBRGEEAEECH 2. B O FEEISEE R 7 ik i i
SWTEBY, TV RLEBEFREEOIELWHI I BT Porter-Thomas 704 & FEIEIL S T
YV E LRSS & L, IELWIHRATH 2EIEDOEHIXREDL 0 226 sd 2 & 2ffo THIRE
7=, Z OFEEmIT Rinott et al. (Stat. Sci. 37, 2022) iIcB W T—f{bI N T W32, ZoEEIE, T v
X LR AR TREOIEL W1 oFEFiISHE L, <4 XWICERLT 2 52EEHNIC AR TH




blEzZLbNS. 2023, T v X LixmE RGOS 2 SR Re AR A B & LCRILL,
vk EcoSta2023 I8 B W THE L 7. 2024 FREIFFFICHEIZ 72 w23, 10 H i< Bocconi KT IH W
THREFRRLZL ZOMERLH LGEL T3 21fifE D & 5 5 2> & F 2 7= DT, 2025 FL L5
AL L7z, 30 1970 FARWI 0 ICFEFR & 4172 Beckenstein--Hawking =¥ tav'— (77 v 7k —
NORROMPHIOKRAME LY e —DfRICIR255) IETFEHOWESERRZ 20 L%
ZHLNTED, 1990 FREFICITA N7 0ENIEG L EROGOMEROXNIE (kw774 v 7
JRED) & L CHfREI NS X1k b, 2006 FFOE--EWIANR (J. High Energy Phys.) 120, f/©
MAZE STy Ry ZAX Y Py b rE = EZONS X ) Kol TFE, HAORTIREL N
N DESENIGE & 2 REORHREM P FRmINTHY, Z0HEEEIOFEHT LI LI TER
WEEZTHEDT, Sl L bEEmoBIEIIfiiie s 2 X 50 5. 2023-4 £FEI3 C OFTHICHES
NERRE IR, AL D 72 Kuwangho Kim K (Korea University) 2> 5 7 A&RIC 8 HICHKH L 72\
E WO KEEZZ T 7. Kim [COBEBRIZKRMEGRCH 2 BAFEICEET 2 2 &b H 2 H & v, R}
BT 7T ARICZIML Tnw7z72%, 8 A LA, HERE I NI ARICHMI N8 AlxZng ok ik
ICRERRICSMNTE W2, BT 2 2 L idhan 072729, 12 HRTSMEKT L 7.

LEMRICEET 2 R GROCHR, FRFER, 7L 7 ) v b, F—Lax—Ufh)

Mano, S. Direct sampling from conditional distributions by sequential maximum likelihood estimations.
Algebraic Statistics 2025, Technisch Universtat Munchen, March 25, 2025; [EEHEF [~ 2 75884
CHIN B RIL LRI R ¢ I NTT EfE# &~ % 2024 48 12 ] 18 H; Mano, S. Rational
MLE and direct sampling from conditional distributions. Trees for Categorical Data Workshop,
October 22, 2024; Mano, S. Direct sampling from conditional distributions by sequential maximum
likelihood estimations, arXiv:2502.00812
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T ——~
A A 2024-ISMCRP-1002

WMeaEs (i) | Fvevvay - AF 4 v vicmd=#idessr) v o

F7eaid 4, (954,) | Statistical modeling for precision medicine

REH A Wik 707 JEE YU
0 —<5 Masao Ueki

R e Fel A

P W7 — 2 P

e B

PN AKE

WFFEE Ry & R (RERe) DB

TLiVay AT vy (EEER) 0FEHOEOIC, MAOERPEEZ & DIFADRE 2T X
AHEiT 2 2 EERTH B, HlaE, BEEREREERO T — 22 OHADEERY R 7 ZHEHN
CET ) VI L, MErET A2 B N5 i ZFIAT 2 5ikCh b, LArLAaBL, FEEY X7 D
THNSE S Chnr —AbE I N5, FHICERITD T — X LIEB R0 a7k 03
RIEEZE L TH L7720, T—Xp0EYNICY) 27 % QD 2 FEARICKEDO RS S 5, APET

2. RV R Z70FHlicBWT, T—20REEEFEL T ) v 7 OMEEBLCY) AT
HitRE oM 2 HiE L 72, AREE IR, KB Y 227 O FHEICH W 3 [IRE T A ORESEDRR I, fi#iTE
TR T — XGRS ZBEFIEZRFFE L. i ) R 7 RT 2B TR 2 7EmOMAE T
Teo FRICT 7 LT — 2 DGR Z Z R L CEBGEIR %17 5 fused lasso #)JGH L 72 7 — X #IGHIME
ZEAFE L7, PR L ZRETHEEZEBROL V7 ) LT —2TH 3B 1000 N7/ L7027 b F—%&
FRHWZv I ab—va VIFREIC K D | BFEL 2 FiEotkRe % #Hl L. FrcaffoEr 2845 L <
WAEGEICEOEREER R T L AR I N, BONABREIEG & e LT E 7z (Ueki
2024), ¥7-. T—ROFRENEERRZ D -DICHFICZ FRAZ ) v 72 TF52en LI LIED 3, EF
B E O KIFEER L CHCON S 2, KVPEED 7 7 2 ZBOEFUCITIRGER 7 /7 IR EHE L 7p
W, BRI, 79221 L2 ERXAIT A EDTE ZFEEIBOTRONT WS, EHER 7 BIC
I 2 7RV VI RFRE LD, 77 AZNSEEENHEL TE Y, #YTldRvy, £ TK
HEICEBWT, 77 R v 7T X 2N E % % L 72 deflation-adjusted BIC (daBIC) # B% L 7z,
fA%E L 72 daBIC % 1000 A7/ &7 vy =7 b7 —XICHEH L, 7 /7 LERIC X 3 RIEER D 7 7 =
2V ZWIGH L7, 3oz IT BT i e LT E 7z (Ueki 2025),

LEMRICEET 2 R GRCHR, FRFER, 7L 7V v b, F—Lax—Ufth)

Data-adaptive multivariate test for genomic studies using fused lasso. Mathematics, Vol.12, No.10,




1422. (2024.5) M. Ueki
A deflation-adjusted Bayesian information criterion for selecting the number of clusters in K-means
clustering. Computational Statistics & Data Analysis, Vol.209, 108170. (2025.3) M. Ueki
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Al —fRMTSE 1
b HMMEEET Y v o — 3 £ YR 55 B Biological
FRHHERFIZITN 4% | 7/ Complex System Modeling | EEMFFE 0 BF438H | Science
Group
e s —~
AT 2024-ISMCRP-1003

WHERES (%) | V7 ) A ER T80 4% TR S 5 R MR R RV E O T b

. . Formation mechanism of causative agents of neurodegenerative diseases revealed
wHEdEs (5E4)

by the replica-permutation molecular dynamics method

7 V705 * o LT evHv
RFE KA L0 N /N - .

0 —<F Hisashi OKUMURA
Pt @ % B HAARL AT o FRMSAFgE T
FtlE kR
s MBI
FTNZ AE &

WFFEE Ry & R (RERe) DB

ALY

RY TN RIVFHIZ, FFED XV ANIEND I VZ I v ) v— b ORERILREFHE L, 2OF)Y
TNREIVRYNTEDBEEST DL CRIET S MRRATEKETH 5, ThE TOERIINIEDL L.
TAFZVEWHIT I BRR) INZIvZ YN EOEBERRRENICHET 2 2R INTE
oo LLAERS, TAFZVEFRRY A2 I v 2y o7 GORERIHT 2B FHS LT
WD o T, AFETIE. COREZRRT 27201 7Y BB TEII¥S SaL—2a v E{To
Teo TOTEFDTFOMEICOWTIEF RO R WG v 7Y v 72 kBt 5, ZolEzH
WTC, TAX= VBB ZERY AR I v 2y 7 BORERIIIH S L, TAF= v & flz 1t
DRIEET I VBHITFEL T TH 72 I v 2 v 7O X a WEE 2L s
%o

DS

Oy Ial—yavolR, TAXF=VvE2ELRY) IV EZIvontHN B-7 1 v URERS < H

DG, o7 IV EEETRVWEACY YV EEDEAI VDN LKETH L b o7z, %
oo TAF= VR Y VYD 1621 R) A X I v e EMLTWE I ERnbholz, EHIT, T

FoviFITVVINL RV IR IVOEHEL S DKER/EZERT LI EbHLIC L, T
Fov b Na I vORIIBRENIZIKBR-EEDR L VIEE, T2 I v R THTREY B-v— ME

EEEKT 20%HET 2, 0THN B-v— MEEIX, 2 v 7EMOS M B-v— MEExiEed
LZEDRHONT NS, TNUHLDREDR, i I voEsIfHT 28 HThs EEZLOLNE, K




HRIE. TAF= VI 2702 I v 2y X0 BOBENROREE R 2 MAZIRET 2D TH

%

LEMRICEET 2 R GROCHRR, FRFER, 7L 7Y v b, F—Lax—Ufh)

M. Otawa, S. G. Itoh, and H. Okumura: “Nonequilibrium molecular dynamics method to generate

Poiseuille-like flow between lipid bilayers”, J. Chem. Theory Comput. 20 (2024) 10199-10208.

S. Tanimoto and H. Okumura: “Why Is Arginine the Only Amino Acid That Inhibits Polyglutamine
Monomers from Taking on Toxic Conformations?”, ACS Chem. Neurosci. 15 (2024) 2925-2935.
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7V VIR wYak
REE KA W HEz = R
0 — < Masayuki Uchida
Pt A NP
RG] HLbfE TA 0T 5TRE
€2 #Ix
PN A E

WFFEE Ry & R (RERe) DB

AHFFEARE T3, WA IO T 2 MEHENI O BEERIF R 2 1T\, SHE T — X ICEOHEHET Y v
PN ORETFEORE R BIF L7zo AMEEOBAN AR EIILL T oM@ Y Th 2,
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- Shogo Kusano, Masayuki Uchida "Quasi-Akaike information criterion of SEM with latent variables




for diffusion processes ", Japanese Journal of Statistics and Data Science, Version of Record, (October
2024)

Hiroki Masuda, Lorenzo Mercuri, and Yuma Uehara “Quasi-likelihood analysis for Student-Lévy
regression”, Statistical Inference for Stochastic Processes, 27, 761-794 (October 2024).
[https://doi.org/10.1007/s11203-024-09317-2]

Takumi Imamura, Hiroki Masuda, and Hayato Tajima "On local likelihood asymptotics for Gaussian
mixed-effects model with system noise”, Statistics and Probability Letters, 208, 110074 (May 2024).
[https://doi.org/10.1016/;.spl.2024.110074]

Teppei Ogihara, Mitja Stadje "Efficient drift parameter estimation for ergodic solutions of backward
SDEs", Scandinavian Journal of Statistics, 51(3), 1181-1205. (Sep 2024).

Masaaki Fukasawa, Teppei Ogihara "Malliavin Calculus Techniques for Local Asymptotic Mixed
Normality and Their Application to Hypoelliptic Diffusions", Bernoulli, 30(2), 983 - 1006. (May 2024).

Xiao Fang, Yuta Koike "Large-dimensional central limit theorem with fourth-moment error bounds
on convex sets and balls”, Annals of Applied Probability, Volume 34, 2065-2106 (April 2024).

Xiao Fang, Yuta Koike, “Sharp high-dimensional central limit theorems for log-concave
distributions”, Annales de I'Institut Henri Poincaré, Probabilités et Statistiques, Volume 60, 2129-2156
(August 2024).

Daisuke Kurisu, Riku Fukami, Yuta Koike, “Adaptive deep learning for nonparametric time series
regression”, Bernoulli, Volume 31, 240-270 (February 2025).

Masayuki Uchida: Parameter estimation for linear parabolic SPDEs in two space dimensions based
on high frequency spatio-temporal data. CFE-CMStatistics 2024, King's College London, 2024.12.14

Hiroki Masuda: Asymptotics for linear Student-t Levy regression. Probability and Analysis 2024,
Conference Center in Bedlewo, 2024.4.24

Hiroki Masuda: Profile quasi-likelihood inference for SDE with mixed effects, CMStatistics, King's
College London, 2024.12.14

Kengo Kamatani, Xiaolin Song: Non-reversible Guided Metropolis algorithm, Stochastic Numerics
and Statistical Learning: Theory and Applications, Workshop 2024, KAUST, Thuwal, Saudi Arabia,
2024.5.19

Teppei Ogihara, Mitja Stadje: Efficient drift parameter estimation for ergodic solutions of backward
SDEs, Time Series Random Fields and beyond Fall School, Ulm University, 2024.9.26

Teppei Ogihara, Yuma Uehara: Local asymptotic normality for jump-diffusion processes with
discrete observations, The Eighth Asian Quantitative Finance Conference(AQFC), National Taipei
University of Technology, 2024.8.8

Teppei Ogihara: Analyzing high-frequency stock price data and learning volatility using neural
networks, Asia-Pacific Association of Finance 2024, Busan International Finance Center, 2024.7.10

Teppei Ogihara, Masaaki Fukasawa: Malliavin calculus techniques for local asymptotic mixed

normality and their application to hypoelliptic diffusions, DYNSTOCH 2024, Kiel University,




2024.5.22
+ Yuta Koike: High-dimensional bootstrap and asymptotic expansion, Asia-Pacific Seminar in
Probability and Statistics (APSPS), online, 2024.6.19
+ Yuta Koike: High-dimensional bootstrap and asymptotic expansion, The 2nd Joint Conference on
Statistics and Data Science in China (JCSDS 2024), Yunnan Haigeng Auditorium, Kunming, China,
2024.7.13
+ Yuta Koike: Estimation of the number of relevant factors from high-frequency data, EcoSta 2024,
Beijing Normal University, Beijing, China, 2024.7.17.
IR BRIC7 — kR b 7y Tk MR, WEk~—% 172024, GiR=a—A—2 =,
2024.7.30
+ Yuta Koike: High-dimensional bootstrap and asymptotic expansion, JSM 2024, Oregon Convention
Center, Portland, USA, 2024.8.7
- Yuta Koike: High-dimensional bootstrap and asymptotic expansion, Bernoulli-ims 11th World
Congress in Probability and Statistics, Ruhr University Bochum, Bochum, Germany, 2024.8.12
INEHR: MRICT7 — b R b 7 v FEIC BT 2 AR OWLLEM, HARFS 2024 FEKFR
BORE, RIRKER T F v v 32, 2024.9.5
INBHEAR: ERTCT — 2132 7 — A+ 7 v T ELEER, UWNRY: BEHRYE e 1 —, A
JHARFEGHER F v v oY%, 2024.11.15.

A A
Takumi Imamura and Hiroki Masuda "Gaussian quasi-likelihood analysis for non-Gaussian linear

mixed-effects model with system noise”, arXiv:2412.00796. Submitted.
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FVELAY FT =21, FVELTHIITEDONE =2 —m v ) LOMHAERZFRM L 728
HET L TH 5. Sompolinsky DT (PRL61, 1988) % Jaeger—Haas @ Echo-State Network
(Science304, 2004) AFNCZER 2 XS ICh¥ DT — 2@ 7 ) v /7 chisaFikcd s, T
REFEZ TV XLty FT7 =210 X BEBEE OBFIIR ICED o TE 228, ReRHI NSO 72
Gy P —EERRERT 50T v XLy MY — 7 OfEIF R e iE e i B 3 A RS &
57= (PRE107, 2023).

TVELAY PT =2 BHOERERITFHITH WS ZoE 7 VITREERET AL LTRAZ 2 2R
TE 5729, 7—2RMLTHEC X 2 PEKERECO TRV HAZ. Z ORI O » THEFHERDT
FAET Vv 7R O R EHEMEIZ & 2024 4 8 HICHIAT b Abe 21T\, % 2 CUEERZ R
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772 %, MREHEEST 228 TE
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- KAREE, fdse R, hEPEA, FIREHERERINCH 3 2 s mlG 2 b 72 f 8 A4 g 7 v =
U X Lo, 5%, IBISML2024-54, 2024. (#&i7 L)

- FESER, KARET, hEFEA, SHAP {H% v 72 FHEEEIIC 351 2 TR & € 7V DR fRATBE
PEDWRGE, 15570, IBISML2024-47, 2024. (f&c7 L)

+ Naoto Nakano, Designing Random Networks Towards System Control Based on Perspectives of

Phase Transitions in Dynamics of Reservoir Computers, The 6th International Symposium on




Neuromorphic Al Hardware, March 2025.

+ Ryota Hashiura, Akihiro Omori, Naoto Nakano, Somei-Yoshino Flowering Date Prediction and

Interpretation Considering Uncertainty through SHAP Value Distribution, The 56th ISCIE

International Symposium on Stochastic Systems Theory and Its Applications, December 2024.

+ Akihiro Omori, Ryota Hashiura, Naoto Nakano, Uncertainty Quantification and Its Improvement in
Machine Learning Using GARCH and DBPS for Time Series Forecasting, The 56th ISCIE

International Symposium on Stochastic Systems Theory and Its Applications, December 2024.
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Coastal inundation risk evaluation by tsunami and storm surge ensemble
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simulations
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Multidimensional Analyses of Texts; Focusing on Gender, Age and Class
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The cascade model generates random food webs.

The continuum cascade model is a Poisson approximation of the cascade model.

We have a simple nonlinear recursion for proba...bility distribution of the longest chain length (the
height) generated by the continuum cascade model.

Assuming the traveling wave solution, the velocity selection principle for the Fisher-KPP equation
works for our recursion. The Aidekon theorem fore branching random walk works to understand the
velocity of the traveling wave.

Here we study the asymptotic probability distribution of the height of binary search tree by an
application of the Aidekon theorem for the left most particle of binary branching random walk.

We try to to understand the constant on the height binary search tree.

LEMTRICRET 2 R GRoCHR, FRFER, 7L 7 ) v b, F—Lax—Ufth)

Itoh, Y. (2015) Continuum cascade model: branching random walk for traveling wave.
http://srxiv.org/abs/1507.04379

Hwang, H. K., Chern, H. H., ¥& Duh, G. H. (2020). An asymptotic distribution theory for Eulerian
recurrences with applications. Advances in Applied Mathematics, 112, 101960.
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B LTHELLIHDTHS. THICH L TEHEREITEZHNE LT, BITEX7 P2 T
LAREED B D. TFHIAF—ThH bV a Vs oo XFREPTICN LTS ERIT %24 L X2l
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C2HOEBRBHONE Z Lick b, 3FEITOBEIME ML X, MW7y FE
DEED X 5 JIRIC e 2 L PRI NS 25, [FRFEHTIEOFEIEKIC B T 2 RRITEFHRE KIS 2 £ i
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CPU o A & Y —fEigIC X #R& BT 0 FH R R 20 L C, mAIWHIKET CPU IcB W Ta vk
Ja—vaVvitizfToTwa., —FoBITEESMNESRS 007 v 7 LTk X % EETES
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kW8 B L CHEFEFFAMEE L LCEHED (XD OFEREMERIFER—"—ava—&xicBWn
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FRRICF 2 — DB AZIT, ETIND L2 MERL, s, FHEBRBIERTO A — N —a vy
2 — X CRTELMER MRS 2N L 2R L TWw L.
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TWwW3 201 7FEOMHEZ 1 XIC FFT O ViR L T 2 XJT FFT 2B L T 2 i RKIHIEE 72
TRWIEREEMVIEED T v 77 L Ths. TR I L a vy AT bizona
VARANY v IRBawy FEREL R T NIE R bR, RO A —sX—2a v 2 —% HPE T, [
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KIFFE I 7 7 — 2 LA IC X 2 KEET A OR Bl L OABET v v 77— 2 2w
T, 7u— U RSREEE N IBRE S X WA O KRB~ RIS TR Z R 5. HEREUEL O K2 Bl
1, RN EORREB L W HTETHE - WiBA 7 —ickn, KEONIWELHETIZZ S L
T2 RRI 1R KDYV TGRS 1T 72 . TRER K E v, LA LBE, IR - 8 oRsikeE >
Ial—vavitBnT, BEGHB X OHIK~DKE DIGE DR IC IZBEFREZ I LD & L

HaOBEIERINTEY, WENL - EBHLT 2 KEETABPHEFEEICHEL 20 5. AWf5ET
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B AR~ 0B 2 R T 2. PHICHAT 2KEE T LICE, T 2Rk 32T
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Takanori Nagano and Masayasu Irie : Effects of modifying stratification reality and biogeochemical
model parameters on hypoxia using DN-4DVar, Proceedings of the 24th IAHR-APD Congress (14-
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WA 7RG & LT, FRRERE 20T o 72, MEEm T 2 ch v, 2 HIcEmP O D 2 1,
MOYGETH O 1 CH 5, ab, 1 20EFmE X e 1 2OSGETHGEXIE, arXiv T7L 7Y
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BAMET 2720 Dffiat FiEZRE L 2. Yakam XL TlE, ~F — FEHZEN T 5 72 0 OBERH) 72 &
AT L. FEathREIc i3 2 oIEREME 2 S vz,

WEEZP O, XU 2024 Joint Statistical Meetings (JSM) 7z & DEREHE TRE L 2HENE T
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Massive Parallelization of Domain-Independent Dynamic Programming (DIDP)
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Validation of transcriptional factors underlying the control of CD8+ T cell differentiation along the
paths of exhaustion and senescence in acute myeloid leukemia using an artificial neural network model
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s (Befd) @ Takaya, Y., H. Hideitsu, C. Coelho (2024) Information-based probabilistic
verification scores and predictability measures: Seasonal prediction examples, Quarterly Journal of the

Royal Meteorological Society, under review.
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Kawabata,. T. et al. 2024 : A thunderstorm simulation with an urban canopy model -7th May 2022 case
-. General Assembly of the Paris Olympics 2024 RDP
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F3m (202449 H 24 H) .
(2) FARFmTWIZEE HP (WFSEHE/) https://araki-ks-lab.com/
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(1) Y. Oke, I. Fukushi, F. Miwakeichi, S. Esumi, K. Sakimura and T. Saito. Global activation of GAD67
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- Kakikawa, Y. and Kawano, S. (2025) Bayesian fused lasso modeling for binary data. Behaviormetrika,
52, 139-161 (doi: 10.1007/s41237-024-00231-8).

- Okazaki, A. and Kawano, S. (2025) Multi-task learning via robust regularized clustering with non-

convex group penalties. Statistics and Computing, 35, 23 (doi: 10.1007/s11222-024-10550-1).
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- Okazaki, A. and Kawano, S. “Multi-task learning regression via robust convex clustering” 2024 Joint
Statistical Meetings. Oregon Convention Center. 2024 4F 8 H.

- [IFE2 K, RuiLuo, JIEFF— [Multi-task learning regression via adaptive smooth signal graph
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Pathophysiological Significance of Impaired KAT7-Dependent Histone H3K14 Acetylation During

Zinc Deficiency
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among children and adolescents in Fukushima, Japan: a population-based cohort study of the
Fukushima Health Management Survey. eClinicalMedicine, 75, 102722.

- Tsubasa Ito, Takahiro Otani, Tatsuhiko Anzai, Takashi Okumura, Kunihiko Takahashi (2023).
Potential Biases of the Transmission Risks of COVID-19 estimated by Contact Tracing Surveys in
Japan. Epidemiology, Biostatistics, and Public Health, 18(1), 55-61.

- Shohei Yamashita, Tsukasa Okamoto, Tatsuo Kawahara, Tomoya Tateishi, Tatsuhiko Anzai,
Kunihiko Takahashi, Kiyohide Fushimi, Yasunari Miyazaki. Database analysis of hypersensitivity
pneumonitis in Japan (2023). Respiratory Investigation, 61(2), 172-180.

- Y. Shirato, N. Oka, A. Terui, M. Mikawa (2024). An optimized path planning of manipulator with
spline curves using real quantifier elimination based on comprehensive Grébner systems. Proceedings
of the 10th International Symposium on Symbolic Computation in Software Science — Work in
Progress Workshop, CEUR Workshop Proceedings 3754, RWTH Aachen University, 105-112.

+ M. Yoshizawa, A. Terui, M. Mikawa (2023). Inverse kinematics and path planning of manipulator
using real quantifier elimination based on Comprehensive Grobner Systems. Proceedings of the 24th
International Workshop on Computer Algebra in Scientific Computing: CASC 2023, Lecture Notes in
Computer Science 14139, Springer, 393-419.
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- Daisuke Yoneoka, Katsuhiro Omae, Masayuki Henmi, Shinto Eguchi (2023). Area under the
curveoptimized synthesis of prediction models from a meta-analytical perspective. Research Synthesis
Methods, 14(2), 234-246.

- Masayuki Henmi, Satoshi Hattori, Tim Friede (2021). A confidence interval robust to publication

bias for random-effects meta-analysis of few studies. Research Synthesis Methods 12, 674-679.
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- Y. Shirato, N. Oka, A. Terui, M. Mikawa. Inverse Kinematics and Optimized Path Planning of
Manipulator Using Real Quantifier Elimination Based on Comprehensive Grobner Systems. The 26th
International Workshop on Computer Algebra in Scientific Computing (CASC 2024). Rennes, France,
September 5, 2024.

+ M. Yoshizawa, A. Terui, M. Mikawa. Inverse kinematics and path planning of manipulator using real
quantifier elimination based on Comprehensive Grobner Systems. The 25th International Workshop on
Computer Algebra in Scientific Computing (CASC 2023), Havana, Cuba, September 1, 2023.

- B. Chi, A. Terui. The GPGCD Algorithm with the Bézout Matrix for Multiple Univariate
Polynomials. The 24th International Workshop on Computer Algebra in Scientific Computing (CASC
2022), Gebze, Turkey (Online), August 25, 2022.
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International Conference of the ERCIM WG on Computational and Methodological Statistics
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- Masayuki Henmi. Information Geometry associated with estimating functions. The Royal Statistical

Society 2022 International Conference (RSS2022), Aberdeen, United Kingdom, September 13, 2022.
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[1] Yoh-ichi Mototake, Masaichiro Mizumaki, Kazue Kudo, Kenji Fukumizu, "Procedure to Reveal the

Mechanism of Pattern Formation Process by Topological Data Analysis," Physica-D, Volume 470, Part
A, 2024.

[2] Yoh-ichi Mototake, Makoto Sasaki, "Data-driven estimation of Hamiltonian in wave kinetic theory,"

(in submit).
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Building upon our novel result in previous ISM-Joint-Research (2023-ISMCRP-2010), we investigate
the counterfactual distribution estimation for multivariate causal model under noisy setting in this
project. More concretely, in our CLeaR'24 work, we develope a scalable approach based on robust
sliced-Wasserstein for the classical difference-on-difference with multiple quantities of interests (i.e.,
outcome). By leveraging recent advance findings of optimal transport, we exploit the thresholding-
ground-cost for optimal transport for counterfactual distribution estimation. Additionally, our
preliminary results illustrate that the proposed approach is robust to noisy support on the control
group.

We believe that this research direction of leveraging optimal transport theory for causal inference
problem is promising, and worth further investigation in the future. Due to a conflict research schedule

from Thong Pham (Shiga University), we return all the fund of the project.

LEMTRICBET 2 R GRCHRR, FRFER, 7L 7D v b, F—Lax—Ufth)

Due to a conflict reseach schedule from Thong Pham (Shiga University), we return all the fund of the
project. Despite that our preliminary results illustrate that thresholding ground cost for optimal
transport approach for counterfactual estimation approach enhances its robustness, especially useful
when observations of support on the control group are noisy. We believe that this research direction is

worth for further investigation.

Thong Pham (Shiga University), Shohei Shimizu (Shiga University), Hideitsu Hino (ISM), Tam Le

(ISM). Scalable Counterfactual Distribution Estimation in Multivariate Causal Models. Conference on




Causal Learning and Reasoning (CLeaR), 2024.
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W5 —= 2 Ra - ROz kT 5 72 © DRI
S 2024-ISMCRP-4205
Wi s (M) | BRAVEEREL 2 v 72 R 22 HEEC Y R 7 24 5 odB) Re i
) . Sequential discrete optimal control modeling for spatio-temporal  spread
wrERES (Ef) K - b & b P b
dynamics
. » 7 V757 IvEL TUY
R&EF KA HA — : :
0 —<F Atsushi Yoshimoto
et e ot R SE Pl
Fr e 8 =) 7 — ZRFEADTSER
T B
P32 AN B I AE
WHEHR & R () DR
WrgE HE

AT, KERRE D & 9 I KESKRFZERBNCIEET 2 )V 271 L, 2hz2flfElnlfe s 323X
At OB L 1IC D < Rol B REdIfHE 7 A OREEZ BN & 372, MEERIE, Sl Eomwa2—7 ) %
DECEFERIC X 5 KEFERDOBIEZRICEH Ly I KIEICEN 5 a0 7 187 & O fE ksl 2 v 7

B KAE" DIHIC & o TRKE DI Z MR T 2 =T LV ORIFRICEF L, THaEife LT, KREE
3. HEICE L TEIMLL 20 d it (=Y MRREH) OIEEIEicAE 7L 2L, Z0H
SEEmEt T2 L HE L,

i S D B

RAEFEIE, V7V KY¥D Hee Han [RIC X o TR S AR OIREL T — 2 2B, 7w b 247

T N E I NEIEI~E 3 2 ¥ 2 D 72, T2, AR AR L, ERRLRTI IR
GEALEIETIE) (RS . 7 — 2 IR o 2 K 5 7z, 11 A HAR T — 2 5368 E % i

L, W CoOERERES L OHELEMT 5L &bIc, Hee Han it F— 2 D7 —2HF %11

77

I T — 2 (ZEEDHELHE L v & v S 2 S U | Peter Surovy iff5E 5 — 4 & #iE L, LiDAR 7
— X &G U 72 GG TR OIS F L 72, IR ERRIEE IC /T T, KRS X EH KA
T T VIC X 2 BIREMNTICHL D fHA CTH D . REKIE GIS Z W22/~ v v v 7 2D Tw

5, &
AT S,
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LEMRICEET 2 R GRCHR, FRFER, 7L 7V v b, F—Lax—Ufth)

FRTH

Benchmark of two Al systems for object detection in remote sensed images, Yolo vs Detectron, Peter
Surovy, FORMATH MIYAZAKI 2025 International Symposium, March 14-15, 2025

Spatially Constrained Optimal Harvest Scheduling with Green Pathway for Time-Constrained
Production, Atsushi Yoshimoto, FORMATH MIYAZAKI 2025 International Symposium, March 14-15,
2025

Automatic Identification and Accuracy Evaluation of Wild Boars in Camera Trap Images on the Sandy
Beaches of Tokashiki Island Using YOLO Models, Masashi Konoshima, FORMATH MIYAZAKI 2025
International Symposium, March 14-15, 2025

Distance Constraints to Create Green-Pathway as Environmental Concers for Spatially Constrained

Harvest Scheduling, Atsushi Yoshimoto, International Symposium of SFEM 2024, August 26-27, 2024
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Science Group Environmental Science
Wise 7 —~ 2 %A - RUIEEFHET b 720 OHEEY
AR 2024-ISMCRP-4206

wryeakEs (f4) | Ble 7 v L fEsiEm, MREiic X3 5KEE Y X 7 it oAk

B . natural hazard risk analysis based on physical models, extreme value theory and
wrgeERE s ()

stochastic processes

7 V57 =y BRI
R i i ~

H—< Takuya KAWANISHI
Pl %R BIRKRF
i@ e BITHIE - 7 v v 7 4 7T 1%5%
T HEBR
P32 AN B wr EE

WFFEE Ry & R (RERe) DB

T — RN DL DR Y R 7 2 KB SRS (R 6 18) TIHIFEAESERE & L TR L 72, Hb
BET VD% TFEM A LA IC TS B 2 25, AW CIIBIAMAIC B T 2 EED HiC
FHI LT, oo rxd il o C\nd, BEMERRIIANHKS 77 ETlalg
ERR e Bie 2 2 h o, BABAZ L ICEE 6 MORBEME L2 FHIT 2 2 LI L 72, BERIFH
A ERK BRI A 2024 RS THE L 721320, Journal of Earth and Planetary Science IC5i 2348
WX N7,

LR ICBIT B I GRXCRE, P2%H, T 7Y v b, F—A~—Yf)

(i >C) Kawanishi, T. Estimating the risks of big earthquakes based solely on the empirical relationship
between intensities and rates of occurrences after incorporating temporal clustering correction. Prog
Earth Planet Sci 12, 25 (2025). https://doi.org/10.1186/s40645-025-00694-7

(CERFR) NTEERE, BET — 2 TE Y 7 F v = 7 0%, HAHERXERIEES 2024 K&
HDS09-P06

NIV, BEEEBHEO ) R 7 ZED LT THTELZDOD, HDVIITE LD >0, HAM
PRERERLAEE 2024 K> U15-P113

JIPEE, [RTREE T — &2 2> b O RMBEFEAESE FHIF L OIS « RE - #EFEHE OFE & M
MWK DIERL, HAMBKEEREE SSS06-P03
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Mathematical Statistics Group Mathematics
W5 —= 2 KR RO %2R T 5 720 OifEEHRLE
RS 2024-ISMCRP-4207

WroeavEs (F4) | REiIc X 2 LW EETFH O 72 0 Ot

g4 (354) | The research for predicting landslides caused by rainfall

7V HF A€+ +FETF
REH KL HA — -

0 —<F Imoto Tomoaki
it bR e U 7K
it & 5B ey IR A5
%4 Gl
TN A& I &

WFFEE Ry & R (RERe) DB

PTAE . HUBRIRIEAV IS FE 5 AKIEER DGR 2> O RIS BN L . ZCfE ST XV 23t o L
Lz SREDORENML T E, &5 Lz ERRE R ANEECRAFNIELEZ D 26T/
O, TN T 2 EWRPEHEOM L EERPEL o T 5, 2 2 TAME TR, RHIZMDE
=20 v ZEHRS O TR RERL O TR AT oD T AR L., fERREE o B RS EH % A
BT LmHME LI ZITo 72,

Z DRFFE TR FZEHOERI AR 2 A L 7R 7 A 2 IR ANEN 7T — X IC 4TI 5 2 L T,
HEINERF AT A =2 0MT XY RAEKEEZMACTE 2[REMELR D 2 2 L ZHEE L 72, Sk,
ZDETFMCH TR CHNEZDOTHRD &0 3 2 L TRATHIGR S b T~ FAFHE2IT2
X5l T,

LEMRICEET 2 R GRlHR, FRFER, 7L 7Y v b, F—Lax—Ufth)

HAH TR U 275l D 72 ® O e RS 7 v 2 FIFH L 72 HERHEE O 547, U R 7 f#T
RSS2 v 2 — 2 VR Y T L 2024 KA - RO S E T 5 720 o RleE. B 2024.7.22.
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Science Group
s ——~ 2 Kh - ROtttz Fii T % 7 © Oftat Bl
A 7 5 2024-ISMCRP-4208

et (Ff) | BEHARICH T 2%4e - RLDNT Ny 7 ADMEH

g4 (3£44) | The Resolution of the Safety-Assurance Paradox in Postwar Japan

— 7V HF XAy =P e b
REFKA miE A — ; :
o — g Msahito Takahashi
FT I bR IR
iR N &
4 2%
TN AB B I S

WFFEE Ry & R (RERe) DB

Afgecid, 62 KR KEEO AR IcE T 3 (%4 ok GUIEREKT, Fdaof
R, AARSTHRET) &, 2hic KT 220X 574 [R0] DT (FRLEROARL, KA
TR TR E) 2w T, HEREIC X 2 2 P L RARE Y 2T 4 (8 OZLe v s bt
B % a7, BARIICIZ, 1941~45 F oA e 1947~49 F4: F o SR, 1952~
61 fFAETND L o TR oM, FEMEHERESKE CE(LL Loic, EHtEo & EA ST
Lo bR &, RIBBHE CREIERE. RS ORREAME T L. BERAICHENE 7 B A 2388 2 7= &
T 5 [T 12w TR %2 1T - 72,
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BRECKTLTCWEZE, OMFEED S b, BACEHEE, sk o [EHiHE] omuERICO»
Td. 1960 FR%EF~T70 FERFTHEICTH T THEHL TW»W2 2 L PR TE 2, X 56 IIXQE KRR
OBRMWEFIEAER T 5 &, o —F— Mo ko THBARICHESHD TBo L] BSEdL, 2
PHT [FED 2T EHOZFICELL TWD T L PERTE -,

INLOREPLT 5 e, BMEHAMASICE T 2140 [Re] OMARLLHYN [ZL] KT Ew
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DIGEZ L VWS DO b FHR[RETH 5 2 LB Ak o7z,
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Prediction and Control Group Environmental Science
W s ——= 2 Bh - LI th R 2R 5 72 0 OREIRIAE
RS 2024-ISMCRP-4209

Wroeaves (M) | #ate 7 Vi wFtkic s 2 BARKEF Y R 7 5Hl

WFotaiE Y (3£44) | Risk assessment of natural disaster in the forest based on statistical approach

7 V77 e TUVATF
REH KA ik E— ~ 7
H—<5 Ken-ichi Kamo
Pt @ % B FLIRERIR Y
FtlE kR ERATR L v X —
&4 MBI
FTNZ AE & It #E

WFFEE Ry & R (RERe) DB

AICB T IR ICENT, BAKFIINEZHAET 2 REL2EZRTH Y., 20 Y R 7 NG EH
T2 L IR HTIMRE ZHET 21ICho THEICEHERT —~Th o, BIEV ALY R IH
AR A BIEET A CRIT 228 ko T, VAV ERORESR Z DMELHE LM S Z L A F[EEL
Y. VAZBHMDO 7D OfEFEICE T 2 HEBEERL 2 V152 C LBWIREI NS, RIFTE TR, FRIKIC
B 2ET— 2 ~OFHEHIFIC AN FEFE T L OREE - Bl s X OBIEERIC X 2 22 131l %
HKarz, KEOREOEMICBEL ClE, MEHo o Y27 4 v 7 [IE, EEICHENEET 25413
%IHm Yy FEGEETVICK L, EHRESEICHE DL BECEIRIC X 5 V) R 7 ERORE % 1T - 72,
T/, WEICERT 2 5E (AELER) LT, #EE2X—2X74 v T3 IT7AL )y
JERTAEBEEL, FRICERERMEICE O ) R 7 EBROFFEZIT- 72, ERICHARICEWTHRAE
L7 BECMEMEERICEE T 2 7 — 2 2 A2 E@ 270, VAZERORFEBS L TZ NS OiE
JE &Sl L 72, FEioZ U Mic o nTid, LT AL LHEE L2 Y X 7 RAEMRICHE W
SN EIT 570, KEMRETILACEVT, ZNbE2 0V ICLiza Y 2T 4 v 7 [EIESHT T,
R - FREEILIC 80% T TH o b DY, FHHBE Y v FoH Tk, FEERZNIEEED O R h o
720 DD, BEZMEICE L TIZH 10%DREIBE I N, HEINEY X7 ERLHEICONTD,
W BT 2BEDEITHRICE T 2HA L L L O T—HT 2R TH Y, FHETLITE I
720 R 7 Tl AT T — ZEHTIC BT H T ICHRES 3 2 L AR A L,

LEMTRICBET 2 R GRCHRR, FRFER, 7L 7D v b, F—Lax—Ufh)

K.Kamo, Statistical Approach to Growth Analysis, AgFReM 4 v % — v v v 7, 2025 4 3 H 11-12 H.
E.Sayaraj, M.Konoshima, T.Tonda, K.Kamo, P.Wanneng, T.Vongvisouk, S.Boutthavong: Forestland

encroachment factors of the villagers located inside national protected area in the central part of Laos,
FORMATH (accepted).
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Environmental Science
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SHEA = 2024-ISMCRP-4301

wrEdEs ()

Shared Socioecnomic Pathways & DICE & 7 v O#ft & gt 1c B 3~ 2 1 5E

wrEdEs (5E4)

Research on synthesizing Shared Socioecnomic Pathways and the DICE model

. 7V HF LN XARYT
RFE KA (RSN T - ; ;
0 —<F Daisuke Murakami
Pt @ % B KRB ST T
FtlE kR 7 — ZBESE R
&4 MBI
FTNZ AE & AN

WFFEE Ry & R (RERe) DB

&4~ 7 U 4 Shared Socioecnomic Pathways (SSP; 5 2D >V 413 SSP1-5 L FEiF 5 ) &5
fige « #EF DK A FHI € 7 /L Dynamic Integrated Climate-Economy (DICE) model ##t&3 % Z & T,
Pk s+ U A (SSP1-5) D5 - BRI EZ I T 2 00T V%21V L 72, BARICIZ, SSPI -
5 CIRE XN - PEH oMK L BEAET 2L 5CDICEETAOHEF Y ) 7L —v 3 v ifio
72o 2D LT, 2050 B X V2100 EiCH v b E (PHHEBOFEEYn) %2iEKT 2 X 5 2BOL % i
fTL7GEI, KU bR, COMRE., BXUHAMNREa R (SCC) 5% ED X HIICELL Tw
K H% SSP & F ) AMICHERF L 72, 2T XD, fRIC 2050 FFiC Ay PR ZEKL 2L LTH,

2100 I T EERE FE AT oY 2.5~2.7°Co SR LA DEE T bk &, 2100 Ficr v b %
ERT 53 FVATIH30~37CIET L LR EPRING, T, haMRFE T R T 2025 4F
FiTksB8XZ60 FA/ MYy THDOIITL, 2100 2% 250~400 FA/ b VITET B2 Y

HEINTED,

CAIFER O RFEMZBHIC & > CTHELMATH D, ULOFERLI L, SfRALH)
AN AT 72 BORAZZITH LT, X0 B 2> D RO AR TH B 2 & ZREL TV 2,

LEMTRICBET 2 R GRCHRR, FRFER, 7L 7D v b, F—Lax—Ufth)

Murakami, D., Shevchenko, P. V., Matsui, T., & Myrvoll, T. A. (2025). Climate-economy projections

under shared socioeconomic pathways and net-zero scenarios.ArXiv, 2504.11721.
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rgeaiEs (M) | =4 7 v P47 — 22 i L 72X HEA 0 CO2 PE B R @ 72 o o gt

WFotaiE Y (3£44) | Estimation of block-level CO2 emission using micro geo-data

. 7V HF LN XARYT
RFE KA (RSN T - ; ;
0 —<F Daisuke Murakami
Pt @ % B KRB ST T
FtlE kR 7 — ZBESE R
&4 MBI
FTNZ AE & AN

WFFEE Ry & R (RERe) DB

&8> 7 U 4 SSP (Shared Socioeconomic Pathways) 5 « ¥4 ORI A FEAE % FERIERH 2 F
EERFAFE L7z, FFRICHZ D, FFIINRHIBTH 2T 2 N RICHT T B0 H3EMEL EEH
BTr—22, @WHOR) TV —2 kDI rsar—2&EHAIE - BfL7z, R, 2hbT
— 2 G U 2R 24T 5 2o o FiE R e L7z, 2 2Tl #iTR R Zidid 3 % Power law
ETAREANT S LT, EEEHOEMI R ES - Bl ZoFEFEERTAT L L bic, §
o DEOEEVZHEEST 5 2 LT, % SSP v U ADIRGEIC b BET 28 CEYIRIAEEME X HERHT
IR A L 72, RFEZERTICEHT 2 2 &<, Bl [SSPLEHERIREY 7 U 4) TIZER
JETa v MICRFEREST 2] % [SSPIGBIINi > F U ) Tld—RRICERERE ] & v o 2R L
LT WAV BRSO D & R L 72,

MAT, XY VAT —) Y IONRENRDIHINF —F — XD L 2 O 217072, THAF
—7 =2k, BRI AL R AR A TR T E AR L 2 THis = A v ¥ —FFia 7 —
ZR—R | W IN TV EILT — X 2B O 2 CATF - B L7z, Z o7 — & diiXHTH
Al EFEMNO T AN F —HEMGRICHYL T 2T —2TH2, ZOT7T—2IINL, KT — 2 fiEr &
WHHEFECTTEICH o N2 FiEZRBREIVICCH L, & IXHTR 0 2EZE ORI 2 Ik U 72907 %2 52
MiL7z CODWE. SBREMTETCHZ2EEOXY v 27 —Y v 7% K % Lo, £HGBKRCE
\F 2 EEERERULRY R E O R - HAULICE T 2 b D TH 5,

LEMTRICBET 2 R GRCHRR, FRFER, 7L 7D v b, F—Lax—Ufh)

1) Murakami, D., Yoshida, T., Climate Finance & Risk 2024 (2024) Estimating building-level SSPs
through statistical downscaling: A case study in Japan..
2) Murakami, D., Yoshida, T., American Geophysical Union Annual Meeting (2024) Estimating

building-level SSPs through statistical downscaling: A case study in Japan.




3) K B3R, BREREK. FHEME. CSISDAYS 2024 (2024) ¥iEE X WAFHicksda@Ws e o
CO2 HEH EDHERE.
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Group
T —~ 3 FrirTRE R BHFE HAEE (SDGs) D 728 D& 72 43 Wi B bl o i F
S 2024-ISMCRP-4303

WFotaiE % (F144) | Deep neural network 1C 5D < SURFRF LS ST € 7 L O Al 52 1 FFEA

. . Uncertainty quantification of climate-economic integrated assessment model
wHEdEs (5E4)

using deep neural networks

REH A, FE K Z2A7 nIA FART
0 —<F Daisuke Murakami

FT I bR et BT ST P

iR 7 — X RFETE R

e HEZI / Associate Professor

TN AB B NFHHIT-

WFFEE Ry & R (RERe) DB

R DOARHEFRYE GRS, RPFEA, EEMERRR, KRIRE, BRFEE 2 L) 2[RRI A
NG EIC, EROGUERFEHAGET v (Fic DICE 7 4) OEUEF#E{L SR & 72 2 EH 5
NTwad, ZOREICHLT27-01C, Bg=a—TF14% v 7 —2I1cHD< Least-Squares Monte
Carlo (Deep LSMC) FiE#FF L7z, ZOFRIX, 774 F v A C. SNz T hHraly
WMFELT 4 =77 —= v I hifET 5 LT EMLREIRRE LR IO 3 2 B A 2 BT 2
bDTHY, DICEET M ENRE L CAMHEEEEZEAL ZEBRICE T, BIERN RN CF %
BHCE 2 MEREZ MR L 72, FIFEIE RO RURBORIVE IC B W CTAEEM 2 H £ 2 72 F k0 DE
A ERRESHRY — e LTORMETH 2 L E 2 oL, SRICHZIET L 720,

LEMRICEET 2 R GRlRR, FRFER, 7L 7V v b, F—Lax—Ufth)

Arandjelovi¢, A., Shevchenko, P. V., Matsui, T., Murakami, D., & Myrvoll, T. A. (2024). Solving
stochastic climate-economy models: A deep least-squares Monte Carlo approach. ArXiv, 2408.09642.
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WrseavEs (F4) | BhE(RIEZER T 7 v ic X 2 5o T3l & it

WFotaiE Y (3£44) | Air Temperature Prediction and Analysis with Structured State Space Models

‘ N7 AVARYVT 4
~)Na7 avARYT | ZIVHF

REH K4 Ly 7
o —< Markov Konstantin
et e REHERH
RG] TH#R > 27 L5
€2 B
FTNZ AR RFHHIF

WFFEE Ry & R (RERe) DB

Multivariate temperature forecasting faces significant challenges due to complex spatial-temporal
interactions. Traditional approaches typically process temporal and spatial patterns sequentially, which
despite showing promising results, may not fully capture how temperature propagates across regions
over time.

This research proposes a novel approach to multivariate temperature forecasting by leveraging state
space models and joint spatial-temporal modeling. Instead of learning temporal patterns for each
location separately and then aggregating the spatial information, our model focuses on capturing how
the entire temperature domain evolves over time.

This study employs weather data from 69 stations across the Great Tokyo Area, Japan, comprising
hourly recordings throughout 2023 (604,440 total records). Each record contains temperature
(TEMP), wind speed (WS), wind direction (WD), and rainfall (RAIN) measurements, with missing
values (TEMP: 0.069%, WD: 0.122%, WS: 0.132%, RAIN: 0.055%). Missing values were imputed
using a 12-hour temporal neighboring window (6 for the past and 6 for the future), applying mean
imputation for TEMP, WS, and RAIN, and mode value imputation for WD. The dataset was
partitioned using a monthly sliding window approach (24-hour window, 6-hour step size) with a
70/15/15 split ratio for training, validation, and testing. We evaluate the forecasting models with 24
hours of historical weather data to predict temperature for the subsequent 24 hours, yielding datasets of
dimensions (992,24,69,4) for training and (108,24,69,4) for both validation and testing.

Our proposed method processes data through dual parallel paths: a temporal path applying Mamba to




each station's time series, and a spatial-temporal path that explicitly tracks how relationships between
stations evolve over time. Concretely, we generate attention maps between stations at each timestep,
compress these spatial relationships through a multi-stage hierarchy, and apply Mamba to model their
evolution over time. The outputs from both paths are then combined into a unified representation that
captures both individual station patterns and domain-wide temperature field dynamics. In addition, we
created a STMambaFormer model that uses several blocks where each contains a temporal Mamba and
a spatial Transformer sequentially.

We evaluated the proposed models against the state-of-the-art models (STAEformer and
iTransformer) in multivariate time series forecasting along with Mamba model. Each model is
experimented for two times, the first time only using TEMP as input feature (only TEMP), the second
time use TEMP,WS,WD and RAIN as input feature (ALL). The proposed model is ranked 2nd for only
using TEMP feature and 4th for using ALL features. The results is presented as below:

EXPERIMENTAL RESULTS

Model: Mamba

- only TEMP: RMSE = 2.184 MAE = 1.611 MAPE = 31.981
- ALL: RMSE = 2.121 MAE = 1.582 MAPE = 31.816
Model: iTransformer

- only TEMP: RMSE = 2.076 MAE = 1.542 MAPE = 32.203
- ALL: RMSE = 2.048 MAE = 1.517 MAPE = 30.937
Model: STAEformer

- only TEMP: RMSE = 1.894 MAE = 1.430 MAPE = 29.597
- ALL: RMSE = 2.001 MAE = 1.510 MAPE = 32.434
Model: STMambaFormer

- only TEMP: RMSE = 1.987 MAE = 1.504 MAPE = 31.359
- ALL: RMSE = 2.027 MAE = 1.538 MAPE = 32.240
Model: Proposed

- only TEMP: RMSE = 1.993 MAE = 1.477 MAPE = 30.611
- ALL: RMSE = 2.056 MAE = 1.553 MAPE = 31.430

LEMTRICRET 2 R GRCHRR, FRFER, 7L 7 ) v b, F—Lax—Ufth)

We are currently summarizing the results and findings of this study into a research publication for

presentation at the IEEE TENCON 2025 international conference.
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[1] Ono, H., Minami, K. & Hino, H. When should we use top coding in locally private estimation?. Int.
J. Inf. Secur. 24, 28 (2025). https://doi.org/10.1007/s10207-024-00942-9

[2] Ono, H. Theoretical lower bounds for one-dimensional locally private estimations with missing
data. Int. J. Inf. Secur. 24, 58 (2025). https://doi.org/10.1007/s10207-024-00973-2
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92 Hi1 @ This project will explore methods for privately analyzing distributed graphs with high utility
and robust privacy guarantees. Graph data are ubiquitous across various applications, such as social
networks, knowledge representation, and disease transmission networks. However, real-world graph
data are often collected by diverse institutions and organizations, making it challenging to analyze them
on a single trusted server. In this project, we are investigating novel approaches to accomplish

distributed graph analysis while ensuring the strong privacy protection afforded by Differential Privacy.

B GREAE) OMEEL @ In [1], we proposed an algorithm for triangle counting in graphs with
differential privacy by using additive secret sharing. We are considering to extend these papers to a top
Jounral. In [2], we examined a new paradigm of federated graph analysis, where graph data are
privately collected from multiple institusion/organizations under differential privacy. In [3], we
proposed a comprehensive benchmark designed to enable researchers to compare differentially private

graph generation algorithms fairly. We presented [3] in a workshop in December 2024.

LEMTRICBET 2 R GRCHRR, FRFER, 7L 7D v b, F—Lax—Ufth)

[1] Shang Liu, Yang Cao, Takao Murakami, Jinfei Liu, Masatoshi Yoshikawa, "CARGO: Crypto-
Assisted Differentially Private Triangle Counting without Trusted Servers," Proceedings of the 40th
International Conference on Data Engineering (ICDE 2024), pp-1671-1684, 2024.

[2] Shang Liu, Yang Cao, Takao Murakami, Weiran Liu, Seng Pei Liew, Tsubasa Takahashi, Jinfei Liu,
Masatoshi Yoshikawa, "Federated Graph Analytics with Differential Privacy," IEEE Transactions on
Dependable and Secure Computing (in submission).

[3] Shang Liu, Hao Du, Yang Cao, Bo Yan, Jinfei Liu, Masatoshi Yoshikawa, PGB: Benchmarking




Differentially Private Synthetic Graph Generation Algorithms, Proceedings of the 41th International

Conference on Data Engineering (ICDE 2025), 2025 (to appear).
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independences. Electron. Commun. Probab. 29 (2024), Paper No. 58, 14 pp.
2 Handa, Masahiro; Sakuma, Noriyoshi; Suzuki, Ryoichi A Girsanov transformed Clark-Ocone-
Haussmann type formula for L1-pure jump additive processes and its application to portfolio
optimization. Ann. Finance 20 (2024), no. 3, 329-352.
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injection: a general Lévy model with extensions to regime-switching models. Insurance Math. Econom.
119 (2024), 210-225.
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Jird Akahori (Ritsumeikan University):
Quantum Walks, Stochastic Areas and Zeta Functions
Sung-Soo Byun (Seoul National University):
Spectral moments and Harer-Zagier type recursion formulas in random matrix theory
Benoit Collins (Kyoto University):

Around the norm of generators the sum of epsilon-free elements and their matrix models




Nicolas Delporte (OIST):

Matrices, Tensors and Freeness

Syota Esaki (Oita University):

Scaling limits of some measure-valued processes associated with non-Hermitian matrix-
valued Brownian motion

Katsunori Fujie (Kyoto University):

Asymptotic Infinitesimal Free Probability for Perturbed Random Matrices

Takahiro Hasebe (Hokkaido University):

S-transform and subordination functions for free multiplicative convolution on the real
line

Masafumi Hayashi (Ryukyu University):

Space-time boundedness of the transition densities of CM E-subordinators

Hao-Wei Huang (National Tsing Hua University):

Hadamard products of random matrices and their limiting spectral distributions
Makoto Katori (Chuo University):

Generalized Eigenspaces and Pseudospectra of Nonnormal and Defective Matrix-Valued
Dynamical Systems

Takuya Murayama (Kyusyu University):

Additive processes on the real line and Loewner chains

Kohei Noda (Kyusyu University):

How Many Eigenvalues of the Asymmetric Wishart Ensemble are Real?

José Luis Pérez (CIMAT):

Fluctuation theory for spectrally negative Lévy processes killed by an additive functional
Victor Rivero (CIMAT):

Ryosuke Sato (Chuo University):

Operator-algebraic approach to stochastic processes on determinantal point processes
Toru Sera (Osaka University):

Higher order approximations in arcsine laws for subordinators

Ju-YiYen (University of Cincinnati):

Limit Theorems for Occupation Times of Symmetric Markov Processes

Satoshi Yabuoku (Fukuoka University):

Jacobi matrix-valued process associated with G5 E

Kosuke Yamato (Osaka University):

Entrance boundary for standard processes with no negative jumps and its application
to exponential convergence to the Yaglom limit

Hiroaki Yoshida (Ochanomizu University):

On combinatorial moment formula of deformed Poisson random variables

Sang-Gyun Youn (Seoul National University):

Free independence arising from the partial transposition of Wishart matrices




Kohki Iba (Osaka University):

Conditioning to avoid bounded sets for a one-dimensional Lévy processes

Manasa Nagatsu (Kyoto University):

Weingarten calculus for centered random permutation matrices

Rikuki Okamoto (Ritsumeikan University):

A quantization of interacting particle systems

Yanyi Jiang (Ritsumeikan University):

Some asymptotic analyses of the laws of quadratic Wiener functionals and their appli-

cations to finance

Yoonje Jeong (Seoul National University):

An analytic characterization of freeness for finitely generated discrete quantum groups

Xinmiao Zhang (Ritsumeikan University):

The Exponential Expression for Konno-Sato Theorem
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ISM Symposium on Environmental Statistics 2025

[Date] 24 March, 2025

[Venue] Auditorium @ The Institute of Statistical Mathematics

[Program] (* means the presenter)
9:40—9:50 Opening Address: Hiroe Tsubaki (Director-General, The Institute of Statistical
Mathematics)
(Session 1) Chairperson: Shonosuke Shugasawa (Keio University)
10:00—10:40 The spacetime SPDE models and applications
Elias Teixeira Krainski* (King Abdullah University of Science and Technology), Finn Lindgren (The
University of Edinburgh), Haakon Bakka (King Abdullah University of Science and Technology),
David Bolin (David Bolin), and Havard Rue (King Abdullah University of Science and Technology)
10:40—11:20 Spatial curriculum learning for modeling non-stationary processes in regression
coefficients
Daisuke Murakami (The Institute of Statistical Mathematics)

11:20—12:00 Double descent and noise in fitting linear regression models




Insha Ullah (Australian National University) and Alan H. Welsh* (Australian National University)
12:00—13:00 Lunch Break

(Session 2) Chairperson: Keiichi Fukaya (National Institute for Environmental Studies)
13:00—13:40 Bayesian Hierarchical Modelling Applied to Wildlife Monitoring

Rafael de Andrade Moral* (Maynooth University) , Luciano M. Verdade (University of Sao Paulo),
and Niamh Mimnagh (Maynooth University)

13:40—14:20 Myriad measures, myriad diversity—how biodiversity metrics shape our framing of
contemporary changes in nature

Hideyasu Shimadzu (Kitasato University)

14:20—15:00 Presence-only data. Learning about marine life by merging different data sources
Giovanna Jona Lasinio (Sapienza University of Rome)

15:00—15:45 Coffee Break

(Session 3) Chairperson: Daisuke Kurisu (University of Tokyo)

15:45—16:25 Robust functional principal components analysis for non-Euclidean random objects
Andrew T.A. Wood* (Australian National University), Jiazhen Xu (Australian National University),
and Tao Zou (Australian National University)

16:25—17:05 Regression for spherical data using a scaled link function

Shogo Kato* (The Institute of Statistical Mathematics), Kassel L. Hingee (Australian National
University), Janice L. Scealy (Australian National University), and Andrew T.A. Wood (Australian
National University)

17:10—17:15 Closing Address: Yoshinori Kawasaki (Vice-Director General, The Institute of Statistical

Mathematics)
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