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» FICMulti-layer perceptron:

fQ(X) = (g(L) [eNolNe) g(l—*l) Ogo---00 g(l))(X),
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IR LIER : EROEHRERLLICDOWVWT,

s aalt

infg || £ — folloc =~ 0.

B 1: PyTorch T MR,
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> (Q0I2FEE=2L3FE) EYay TARKDE®FETIE (Z2a—ZF/)bxy b) &1L,
> YURKOFWERy s =TI o7z (DTC++T7IVR I T v F)

4 3 f(r) = sinz,(a,b,N,M,p,\) = ¥ 4 f(z) = sinz,(a,b,N,M,p,\) =
(0,5,10,10,0,0) (0,5,10,10,2,0.5)

2: YEFDWMIHT CEVWTHAEOA—RICE DY TIED.

> BHCEIN W E R o EERA - (0THHME L TRET AR E)
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> TEEEDEIHTEREEP DI LI,
> BIRERME, RN—WE, HEDN, FAP 2L ENERIICTEY,
> ZLTZa—J)bxRy kA
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RIFFEFC—HKHTITWOT=

> [E#MEEDH+4F 7 = Shimodaira (2016)
> E#BEADH+I 5 7+=2—F /L%y b = Okuno et al. (ICML2018)
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T2 I7BOAADEERETIL

> T—48x, VU Uw;€{0,1}, Za—FILxv My
T35 71BDAHDHEEET I :

wij ~ Bernoulli(u),  wjj = o({fa(xi). fo(x;)))-

N—————
IPS

> OV T4 v 7OEDHIRICR > TW3.
» SiameseBINNIZ H—RIVERBRICEEEMEDHIR =T 3.
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(a) &MHFTZEEE (b) BEEEETIL(IPS) (c) REETIL(SIPS)
4: EEEA—FIVLUAEELTE 21BHRAHETILA

> RBDEH%ZAND I &T, KRFENIML? (Okuno et al. AISTATS2019)
> ZDHT-Y OFETIER.
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5: 45 7 % A2 E D Graph Neural NetworkZs &

BHLRFRETILOERL

11/36
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> EXETNVICERT—9EBALTEE (Hik3). < bR,

> BABICHATY BRARS RO TER,

6: IEL K FoTWVWBKELGDOH

53737 BHAFAETIIOERL

12/36



BEXLEDICIENIYBIVENETTH -

> EAMICIERKY Y TILTORED A T=2BAREICH 5.
> BEtE S IFWNNY Y TILDEEICENNIZERTIE?
h—RIVEEEZDZ, BEERBREETIL :

x)=00+ ) 6;¢;(x)

2K

> HEFEDTEDDZON? = NNIZEEZXTEHRR2EICKL 5.
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> v Vv ERARKICHZANEEE WV ZE2DEDRT A V7
» Higher-Order Variation Regularization (HOVR)

C(fe>:/]

> HOVRAZTOERMEEZ X IEE B LY, -

> EEBEHETIVLCIE - C(f) =< 16]3.
> —a1—FI)bxy MTIE : C(fp) D BARMICKRE S 740N,

o fy(x) ||?
dx
oxk |,
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akfg

Iy = 613+ AC(R) = 7 Y- {0 = () + A+ plim Z
i=1 oo

=1

> DAfiE 7Y LMETNITEREDIES &i#E{L TE % (Robbins and Monro, 1951)
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(a) EAMEZA L (b) Vv JIERIME |63 (c) HOVR C(f)

> IFER-1—TIxy NCFEZLD. RTSA VL YEENRS
> NNTIZEML, BEMD & I =/Ny FHRELLIMEDAL,
> H—RILEP—BILIEET IV, etc.. fAIICTHEFZ B.
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ZEEAMLIIANE~NDREZINA S

TTL+HOVR(k=2)

Linear+Huber NN+Huber

Lo
Bo RN W sy

(a) #&F+Huber (b) NN-+Huber (c) NN+Trim+HOVR

> RBENHNBVD, BEICASAVWTFAETILOEE.
» Okuno and Yagishita (arXiv:2308.02293, submitted)
19/ 36
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INA IN—IRT X —4 DER

» Cross-validationZEH (X & Ly, A%
> Lo XY IFREMENFEL AV (HEEFHFEE).
» Widely-Applicable Information Criterion (WAIC) D" RIITHEMICETETE % |

» Okuno and Yano (JCGS2023)
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MREzI—HLELIEEHY FEATLED

> RFEDHRBEERE TRESMEICRY F L.
> EF (2020%F) = JEEE (AFBRFOBERRK="LF),
> E#B (2024%F) = FEREE, TE%NE, HEFLE.

(2) &l Bl
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EROMVEHLT, ERRTILA) SREREE B, SELHEREEEALCERSS
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INE, BT R E RN BRI BV TR SO LS B LT D EEL,
(B35 A —RBuh k¥ ma—F hdy bfﬂﬁiﬂ‘lﬁﬂﬁ‘]#\‘)!#w&ﬁﬁﬂt!lﬂmzm
5 EBRES TG FOBRPT Sy rOKII LI 12 ‘W:ﬂ‘,ﬁﬂ.
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> KK BE (REHHEEEE),

> 21 RF GHERR), 52 (EREE+RED).
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(A) EMCERNHEE  (C) SHEMERO—BRARH
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PBHIEFToLKY
> EWHATHETIL (Za—35), BRI, ) OFRIBOERIE.

> SHERBTHEER> TEETE (EWHIFEEZEATWVD).

flx ,a ,b ¢ ,d ]=a+bxRelU[cxx+d];
Solve[Sum[ (y[i] - f[x[1i], a, b, c, d]) "2, {i, 1, n}] == Min, {a, b, c, d}]

> RMESADNIRTZEHEL T NS,
> IV LESEHEZT S
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WAWARLROAZIa=5T14 DRI HoT=

> RES A (UK), MEAS A (REX),
> BILSGE (IHA), MESA (SEBH), JLTF—BEAFEbotZA,
> LS (BIIK), SEDH -

16: VL7 —HEZ2RICGHET 25 RTACEREREI F—
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REBET IR TEEKEFE->TWS

d r___(lv > math > arXiv:2402.08181

Mathematics > Statistics Theory

[Submitted on 13 Feb 2024]
Algebraic approach to maximum likelihood factor analysis

Ryoya Fukasaku, Kei Hirose, Yutaro Kabata, Keisuke Teramoto

In exploratory factor analysis, model are usually esti by maxi likelihood method. The
itis typically with methods, such as Newton-Raphson methods. With this
concave. Particularly, the estimates of unique variances can result in zero or negative, referred to as improj
estimate, we compute exact solutions fo the multivariate algebraic equation by using algebraic computation
specific, Groebner basis and cylindrical decomposition are employed, powerful tools for solving the multival
initial value and estimation algorithm. We conduct Monte Carlo simulations to investigate the characteristice

17: arXiv:2402.08181
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https://arxiv.org/abs/2402.08181

REGRET IC TR A H D, DBENFL -

> TIREE, BHUEE, BARELE, RELE, FAKE, -
> —NMOMEFFEDNSAT HDIE/N— RILHFELW.

> EREENZHKRBRTERSIN TV : Drton, Kuriki, and Hoff (AcS2021),
Existence and uniqueness of the Kronecker covariance MLE.

> L<KEHWTHZ2EEAWI ENEWTH-ZY.

> SFEARBOI =T ADOALELEHRCP > TN 77
> SRRl LT, HENTERBDGRN
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https://projecteuclid.org/journals/annals-of-statistics/volume-49/issue-5/Existence-and-uniqueness-of-the-Kronecker-covariance-MLE/10.1214/21-AOS2052.full
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> WENTEDAE, HFETES> TUIRSRW
= B2 GRRNEREHZEICRBEITNELVOTE

> BEMICHELR HRE] »OANLEERAEPZ IOV T MILLW.
> HEEICEWAIEWDOTE YT IALTY.
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