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1 PR
20094 R-2014%34
ARARZERTEE FHRAER
2014548201738
RIRKRZERER ERTFHAR
2017%4R-2019%34
RARFRZER BREARR

201984 8-2020%F9A
BT EFHEREMARE Y —0RK

> 20205 9R: B S (1BHhE, FE#HKAE)
> 20205108

HeEt EUER AT ST R

BEHEII T o & FTEREFRETLE.
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EXNICKKATEY YT

Computation (Machine Learning) Application (Scientific Collaborations

=P 0, (T = o)

Theory (Mathemati



https://statplasma.github.io/jjsm2024

MRER

S
SAMPLE DATA PATA.
) S— iag)

O PyTorch TensorFlow
Keras

(DALL-E3Ic&B14A—YHE)

Za-SLavb CREZE) fRARR A S

> —a1—FJ)bxy NTRET /MY Y TIVEETOREF
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BEZ1—ZILRY NEDH?

> SMEAMASL, 2—UH%L, TI2v I3 —LDEEINTWS.
> REAFETZ 3.

y
00 02 04 06 08 10

-04 -02 0.0 0.2 0.4

X

> HESEIC LS HASENE, EAMLICE 3 EFLEROEEHEE.
> Za—Sky NOEBEEAED SWT, &3P THKT 3 HMCHEKAD .
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B REmX

1. Akifumi Okuno and Keisuke Yano. “A generalization gap estimation for
overparameterized models via the Langevin functional variance”, Journal of
Computational and Graphical Statistics, 32(4):1287-1295, 2023.

2. Akifumi Okuno and Kazuharu Harada. "An interpretable neural network-based
non-proportional odds model for ordinal regression”, Journal of Computational and
Graphical Statistics, 2024. To appear.

3. Akifumi Okuno and Masaaki Imaizumi. “Minimax Analysis for Inverse Risk in
Nonparametric Planer Invertible Regression”, Electronic Journal of Statistics,
18(1):355-394, 2024.
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> Akifumi Okuno and Keisuke Yano. “A generalization gap estimation for
overparameterized models via the Langevin functional variance”, Journal of
Computational and Graphical Statistics, 32(4):1287-1295, 2023.
https://doi.org/10.1080/10618600.2023.2197488

> HAEE TOfESR: Ixiv.537

> WAICE=Za2—Z )by NTHEZALVWHAR, STEEERELE.
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https://doi.org/10.1080/10618600.2023.2197488

FHRAIETILONE = FERRT—I9A DU TITEY

Pos(a)lF/XT X —4%aTY v JIEERHE L7, AT —4% (X, y) TOBEDHET DL

GIbbS/ﬂ:'ﬂS?ﬂ% g( ) y Y (EBNPOS [Z{y/ - fH(XI)} ]) :

=1
ELyET A NT—%.
METEONIINET—F 213D SR % TR L7,

» Cross-Validation : fAIEH &@EIL LA WE W T, 3-fold &L K Fbh 3.
> FHRERE . HB\LEDS—RBITED.
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B[S RERE] = FILE% + o(1).

—a—SEky MNEoTHBEED BB

> AIC = -WEELE + p
QD Za—S)RY NONRTA—FHEINKRETES.
Q ZH3ZEHEREBETIVICEZRLL.

> TIC = -WEAE + tr{lJ 1}

Q) JABIEL TEHETE AL,
Q ZEHEZFLHEEETIVICEZIARL.

WAIC = -8 EE + NEEDE
O RBEETIV (ELp<n) ILERS.

Q BE/NSA—=FETIV (p>n)ICEAZ DAL,
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IR DEER

> () BE/S X — S IMEIRT: [E[WAIC] — LI P 0 % SEHA.

> (518) R ETIT: GEIBROH» % HWWAICOMERMETE X% IRE

EAE FRREL Be(IcD W T,

1 n
gt+1) — g(t) _ 462889 {Z(M — fy (xi))? + na||9(t)||§} + 61/%e(®),
75

i=1
LWAIC = SRR + > V[{log p(y; | xi,89)}e].
i=1
O Za1—3lxy MIZRIBRODAEDHH 5 EHEATEE.

O px pITAI(=2R)EAET BTICEEAY, LROBERLAMEDA .
O RIBE, HEbERBFICETETE 3.
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—a—2I)bxy N TOEER

» fy: 1-hidden-layer-perceptron.

> tanh T/EMAL, REFRFEM € {50,100, 150}.

> d: AJURTT, n: YUY TUH AR, T: SV vanyORELE.
> A SRE¥ vy 7

> INTA—GH M(d+2) D nZBATWBERELZIRBTRLE.

Table: 50E]|DEER T DL HEERE.

M = 50 M = 100 M = 150

LFV A LFV A LFV A

d=5 643+096 426 6.49+052 441 7.30+£0.80 4.60
d=10 11.03+1.28 875 1291+154 09.18 1356+1.14 964

d=15 16.78+1.39 17.64 1893157 18.60 20.13+£2.07 19.46

55778 MR REREZEERER 12 /24



(2) Za2—Z)3xy NERAWEBENRIELHA Yy ZETIL

53737 NIFRREME R HE SR 13/24



o SR 3L

» Akifumi Okuno and Kazuharu Harada. “An interpretable neural network-based
non-proportional odds model for ordinal regression”, Journal of Computational and
Graphical Statistics, 2024. To appear.
https://doi.org/10.1080/10618600.2024.2321208

> HARFETOMRER: Ixiv.549
> —a1—FJ)bxy NERWTEASNTHRIRTEELRIELLHIA v XETILHIRSE
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https://doi.org/10.1080/10618600.2024.2321208

Lt Ay ZEFIL

WEDEZDEDDFRTARL, BHELLE/LLFTH B :
P(H<u|X=x) DFRH L.
> JFHTOERUEICENZ-DICEELRERIE? .

BEEG € {1,2,.. ., N0BE:j=1,2,..., JIZDOWT
> tBlF Y ZETIV Ppom(G <j | X =x) = o(a; + (x,08)).
> JICDWTEATH>TIELL
> o <o << a /R 50K.

Q BMBEICKS TREBDEIC—TE = BEMLHA (Long and Freese, 2006 7 &).
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FEBIA Y TEFTIV

» 3'51313{5”7_” P X:Ej_')l/ PNpom(G S_j | X = x) — O'(OLJ' + <Xvﬁj>)-
O REEEADEL.
QDar<ar < < THHEBICALRWGEDL D .

Q BREMORGENELON>THESY, 7 KK Y VICFused LassoL7=W 3.

REE
EEE H = [1, J]lcD W,

Pyepom(H < u | X =x) = o(a(u) + (x, b(u))).
7272 La(u) & B E M Th(u)ld =2 —ZI)bx v b

O HOME >0 2 < 2 ETHEAKDHAREIBRICEIT .
> (a(u)DIEE DER/IME) > n- (b(u) DEHEE)
) b(v) ERNIEHEZEDRBEANDEFENRIRTE .
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EHNALTHDIEVNWARVNESND

Real-estate dataset.

T — Y L IERIEEH.

FEFHHREWVW(=EWV) ERDMEEN LA ZMREENR DA > .
> T—9ERTHDE A TEERDEVWEBOREN IR SN TUL .

1. House_age 2. Dist_to_station 3. Num_of_conv_store

POM
= = |Initial state
—— N3POM (instance=1)
—— N3POM (instance=2)
N3POM (instance=3)
N3POM (instance=4)
—— N3POM (instance=5)
N3POM (instance=6)
— N3POM (instance=7)
— N3POM (instance=8)
— N3POM (instance=9)
— N3POM (instance=10)

= -b3(u)

s1(u) = -b1(u)
-08 -06 -04 -02 0.0
L
s2(u) = -b2(u)
-26 -22 -18 -14

s3(u)
07 08 09 10 1.1

house_price_oua house_price_oua house_price_oua
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» Akifumi Okuno and Masaaki Imaizumi. “Minimax Analysis for Inverse Risk in
Nonparametric Planer Invertible Regression”, Electronic Journal of Statistics,
18(1):355-394, 2024.
https://doi.org/10.1214/23-EJS2202

> HARFETOMER: Jxiv.616
> ERETIAREICEERT S, ATHEMMEDOH L < &
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https://doi.org/10.1214/23-EJS2202

BEEL DAl W4 (S B AR

> TS EESEBEEREAEE T 5.

A
|

> L ({F(ZAF) + (EAW)}) ~ AR
> BEHERETEHEHTL 3.
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—RITCERGR A R = SRR

0
0

n n
(= (=
>~ 3 > 2
n n
(= (=
T T
o o
— —

] [ T T T T

-10 -05 00 05 1.0

X X
(a) Tt (b) ATRTAL

> DRTULDIZE, AIHEMERFEMITEDONEL V.
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i HEY < FAEER

1
X" xr
1/2
o
X
0 " "
X X
-1/2

4 12 o0 12 1
> AHEH < 2DDEED I ) v K& v REFIST T 5 2

> STV IRL—FMEEH LT
> AWM Ty VERELYBWENLE b o .
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IRTLULEDIZEIFE D LD DH?

> A T Ty yERE] LHIBIAI>T=DONEEWNE -T2,
> FHIRFINHETL 5. 5F5Ild = HRTTRERBDH B (5 L W).
> LI TCHR] %59 A TE D ITHTZ % (ongoing).

HB (cube)

1 31
2 w &n

]

21
square ‘ 2]
(square) S |:y,> & ()
2 A R
.2
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1. Akifumi Okuno and Keisuke Yano. “A generalization gap estimation for
overparameterized models via the Langevin functional variance”, Journal of
Computational and Graphical Statistics, 32(4):1287-1295, 2023.

2. Akifumi Okuno and Kazuharu Harada. “An interpretable neural network-based
non-proportional odds model for ordinal regression”, Journal of Computational and
Graphical Statistics, 2024. To appear.

3. Akifumi Okuno and Masaaki Imaizumi. “Minimax Analysis for Inverse Risk in
Nonparametric Planer Invertible Regression”, Electronic Journal of Statistics,
18(1):355-394, 2024.

BEPY 3 XY M okuno@ism.ac.jp ¥ T.
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