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kDT — 2 X=X CEH SN TV HHEBF R A
BTG5 Z LT, BEOT —Z SO ESCHR
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SRR RERFTOH W HFliz oW TiEimd 5.
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[ESTHFIEB LN PESESIRAMIITHT AT
FEBREE S HRIHGE
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\CEHO W ERRTE AT o8EN R E D, &
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HI-DEIET S,
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T—ER—ADEELBE x5 Lo 5>0DH
BIKIZOWT, ZoETHRY L—yatis—X
NR—=2EFHL T\, T—HRXR—=ZIZEEND
T =TI FR)ORFHIBRIKEZ LT > TEY
| &2 EH S D BEALGRE O AL, FHOHAL, T
EHLOHAL, FIROBNE) ZBEET L5601 H
HH00, BIBKRE T AT A Eoitsk ik
SYHIIRFER N R ST,

HERE 77— 4R_R—ZADT—7NVICEGENDF

BIREEIE I I, fTEEHE EMZE L R DTHE D
WTIEETOHBRTHBEL TWERNT=Z L, &
P EOHAALRLT 4 —/V ROXEHITRAR D), &
BlOTEAAY MTHETAHIERICOVTIE, 2D
FLE OIS TREREDNPBD LN E D,
Fio, TEAA L NEEERE B - GEET D X A
SUURER, TEA AL O BRI TR A
ECiekT 20 HIEMRCETEE Lo 7~ TH
FERE ] R0 [BRAEE | 7 E O T ~L) D I % FibE
THNRE, EHROTEE LB ITIEICHIEV R
WHT, 7B, T8 OFMEICEET % Ak EH
ZrE, (VAZ)T®RA AL MCBEE$THHEHE OK
Hik, 1 HIBERZ RO T, BA TEER S F15E ~ D
HDRD B AL D IEBEE RO S FHFRAER, — IR,
HEANRE)TH T,

£ 1. BRHZAREORINT — 5 ~—2 D IERER%
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TE~OWHIINDESNT 5 OO BEIBIEICOWT,
% BIRRO R EFGRAT AR LT 25 R e
HIERAEEET 5T — 2 _X—ZADHEEIZ DN T,
FERM IR RSB LT, O/, BIGRZ LI,
T A R—= R LG END T — T N ORNEHELE D
HBigoTBY, 7T AA L MERZTLETDHZA
IVTRAFIZONTH N DDA AT
BTz,

Bz, Yok ) BN CHEAIERA LT 50
IZOWTIE, EETHAHEREIEHT HERICKE L
WET L5, BRI, DYER ORI PR
DIEFFREENRET 200 L TED L 9 RERF
KH 72 HEDOBEIZE Y ST VD E Vo iR
ERGET HERC, T8 b —A— Al OHATREE
G2 PR 50, [FEIROBAT] TIRAEG 2 R4
L0 B ERLE R TOMAEIIZR DT
DThDH, T—AIEHERITRE T LA ITIE, ki
IRIE R ATREME 2 B L T BKIRAM D VR EE T
HRELZHETHIENLEE LWEE 2D,
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BHEICX S ENTWASZ R E LW, Bz,
[ EHDEETICIMEN S D] 72 EDTBA A
MEWRH -7 L LT, 2 NEERF A CHER
STV DEMD), 1B OEBETHELNT
EEE RN T 0RAS E 7o A N = AS¥ gW el I AN DYN
T, MO HR & OBEZBREFTT A BRICE®RS VN
2L B0 Ls, [EORSTHELNZEHR
IOV TIR, SRR OEE 7 0 —DIED %
DERERICHBhET 5, SN T — X EEE2E
2Bl TE, AR Z L 0¥ 7rn—0HE
RE L AZHER GHS43) DR R T BT D A 3 L 3
Wb EEZLND,

Fo, RHEICBNT, FHOFFEMLRT EA A
T =2 BRI UHTITIE R CTE D) TER L
TW=DIF—BIGIRIZE EE oz, VAT TR R
v MEROAETHIBESEO THIKEIIZL L, XV
PR T B A A MEWMD B DA OREEE D E
(EA5344, 2019). T—X OFIERICHRD T & A
A2 N T =X OEMIL, Lo TRAIRZEMDDOHT
gﬁ%é&%i&:r%ﬁ’@éhé TEMEFEFLWVWEEZ

E. i&im
HHEINFICET 2 EREE X, HEERZEH
L TWe—HBEZ BT, Wt S T o
FERHEDPRD ENDROIEHENFLER ST
Wi FBEOEWEFEY A7 O TRl Z KBS 5 E
TliL, VA2 T7® R AL FNHBBEROEBNLE
LD BT a—lr FHIBHRIRA OB E GO
D, URZ T AA L NED ARG T Y
BTHDHZENEE L. £7-. ZHRTEHZ2 48
FELT. VR TEAAL F—% O TABLE %
RETHZ L0, FIEHEZRB LD AR —h
FERE D FLIEDNEYER LB TH H L EZ BN D.

F. /EEARIEHR (R REZEICE D TEL
5LUVV?)
BrlcZp L
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H. HEMFEMED HFE « BEIRI
(TEETET, )
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L
2. FERHTRAR G
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3. F DAt
L

(51 H3CiHk]

JE A G514 (2019). K 30 AEE - - THETX
PEHEER AT 7T S 3 G L EER = 26) K211
7t EBLERFT — X R— RO YT — Z (K
DL YR TEARA L NOHRITET L AN
(CFEEMAR BESAFEBRIEN PEEBITR A
il ). URL:
https://staff.aist.go.jp/kota.takaoka/A1%20for%2
Obetter%20society files/pdf/report-project26.pdf
(Retrieved 2021.12.22)
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AL BFIEEE

TEARAS N =X G LR ) A7 T
W% R4 D 72D0E, MR FRNEH ATEE 7
FATEBRINL TV OILEND D, P 1 T,
HH ORI B L7 A7 THBE S E e S
LTWEHBKITHEERED S B 1 flics &%
0, ZOMO BAIRIETIZEEHEE O S E RO
DERB LTz, 22T, RN T, 7—4
DOFNEH % QR 2 12 EET — 2 ONFIZ OV TR
5.

EHET DT —F ORNEICONTIL, Bz 228
MO ORRFIAFHE & 72D, FHHIOFREZ FHMIZHEE
W L7272 MEWRSO, FRFEI~DFF - AN
KL, BRNZIS CTERMABKRD b2 BT R
725, AMFROARCS Lz T 27 1 (2T 5
A BIE, (DT TITHE STV D ERRRILIC
B 2IHE OZSIEH, Q)EFORAEHERF D
KICER D T & b ORER, FERESOEHR, (3)
PR 72 B8R DR ASCEIEIZE T 5 TRl #
72 EN, BIMEIRFEIRDE BNTEE) A BB 5 LT B
275 EBEZABND.

AW T, WEEMFICET LIV A7 TY,
T NI LAOEKRMENGEBIEAATHDFRAEY X7
GV A2NHER Y TT, ZOTHICEBRT
TEAAY NEHBIZOWTHRET 5. EAFEHAE
(2021) T, BEICEHE R EMF DA TR HERT
LIEWET B AA L PHADREINL TS, M
HEZHEE LT, #iE 2By 27 PHlE
T U T EIT, BREBRA 722 TS B O RRGE % S
T 5. ks, ERRT U M LAETRIT DB,
[F2F M (misprediction/prediction error)| (Z%f
L TiRARIROEEZFHE CALENH D, RAIFZET
X, B EENOFRTH, sV THIMEEZ FF
B HEICTIEH S5 Extreme Gradient
Boosting(XGBoost) £ 7 V&9 5. THIDOE
D 2 KBHEBRT 5 2 &2 B89, £72, TTHIE
ROH DR TYE TN EORERRY THDH A
REMEDS & 2 M 12D W TS, A RHERR O P AT
R SNEZET LV TCHD IS RAfEHES
(uncertainty) OFEHE Tl S 0D 2 & 235 5 (Lee



et al., 2018). = Z T, AW TIL, A XLE==
—INXxy NT—VEFAEZER LRI AT
B OFERTRE 24T 5 .

B. W5elrik

JEA 784 (2021) TRESNIEET £ 2 A
MEBBEAMEA L, EEOFHT —2 2 W TE
ERERFPRULOR AT 2 TRIRE 2 e 5.

ERT—# LERRE FA 5784 (2020) T S
iz, 2ERET — X 2HEHT 5. YL, )
BEARFRAT(215 & AT 35 X OV X BT A 2 15 5kf i BE
(1894 f&FT) & XF 522 Fiti < 7= 2[E Web i
(2019 4= 11 A5 12 AIZhF CTHEIB TH 5. %
FHAR TR 20 40 IR EERFEHIZ OV T, 30 D
TEARA Y NHBE SO YRALHRE STz, 12
IRENTZTEAA L FEHEIL, XL E2—Ck
S THH SN 420 HEN S, MHkEICEESIC
BoRENT. B, 7TEAA L FMHEBUSMNCY, F
BORBERE LT, REBIOELZ2EZEFTED
i EPER, T DIEMSFRER, £ D EFERER,
BEOERREE, DV - mais ) FEE, Freihm~
DRI EENT. £, EEREF~DH%
MR A EIE T AIEE & LT, EERHIRNER,
EE*@V&F;@%Eﬁ%ﬁﬁﬁﬁﬂ@%ﬂ%h

DELERLAESNTWVD. FHEDORE,
5@3#@ R EFF AR IE S -, 728,
JE A 845 (2020) Tl, 420 T EH D7 A A v R IE
B4 2 R 24 ¢, 129 THH ~DIE B &
NESNTWD. £ LT, BEAIHE (2021 TiE
129 THHE~ LA LB 2 W B 2 52
L, 1447 HOER T — 2 &2 L L2, BERER
OTRNCE®T 2 31 THE ZHhiH L, WE@EJX
kkbf% EIToTW5h., b EEE x, Bf
72T Tl JEAS14 (2020) TUNEE S v7- 5493 14
DEF T — 20, EAE@HE(2021) TRE S
7-31THEB OERIEE # Rk LT — Xy F&fE
L, ZafE L.

FRIX R JEAE I EE (202008 L VEA T BA
(2021)TlE, EEREFMRNA RTXIE LT, &
By R ER, BEEX7 L7 b, HEREROL
W), TOMOEERERFD 4 FERHESILTND.
Brio, EELERNE/REEER LY MBI L

i T EHLOAEMOfEH T EBAR D ERTA &
RAHZEMD, ZND 2 DOEERERZ TRl
BLLUTHRELE. BEELRTFRNESRBLOEE

F 77 MZETBEBINFICOWTIE, #£2.10
WP —oLlL FIZEY LS ’T*éjkﬂﬁ

SNOHATHS.

#* 21 EELFEERLEER VY FNOER
U 2 bOEATE(2021) L0 51H)

X5 No ERLEFOTHNER (AENS)

DifeiE
2 BREEH % (RO aﬁtl:;bkm%mﬂ? Yho)

RiCHE LT

mﬁﬁi?"b}“ﬂiﬁ ?'ﬁ%ﬁ TR T - ZSD%TEoT %
2. 3, el EEE A E T ORI

BREEELEHEEMH L a— NE» O OB HiTY
ICER L C, WA IEEIXED 2o T, £ T2, fRMTE
BT —% OMBEEICE LT, BRAMEHE TR E
Lol TR AA Y NEBSICKREND D5
AL, T— X ORI CHiEE T 572
Bobstg s Liedno iz, B ORI L T
%zz_fbtri%@ﬁ@mn X HHEHEH H
UARMIMAT, REBLOELL2B8BFEH OF K
&ﬁ%%%ﬁbt.ﬁ%,ﬁi%@é@m@?ﬂ%
ENTITICERT 57— X IZEENRWIEB I
DNTIHE, AT W RIS 13320 L 722 7>
7.

# 2.2 EEREFORAETRNCEENT HEYEEH
U A b (EAF@74(2021) X 0 51 )



B, E TR RIRE ~ OIS
. R RRERESHD

%
BT HHR S RVERF A DD

ERERE OB CE DD

o)
B L

T — & ORTAE fEHTT — Z Tk LT, KIBMLEE,
FE BREET — X OE|, T ARBEEOMRHED 3
DOORTLEEZ Fh L7-. REMHE K S BIES
WZHAETDHTEARA Y NAHOKRYSIERICET S
KR LTI, 0 Z2RAMHE L. [BRORET
5 IRE RSO ZEE L, UV HERSN
IRUNRIL) BT — 2 ECHRHEICREL LT-. £ Ofth,
RENEGENLHEBTEOERICEHL TL, ¥—#
EEROPRAEZ AN L THISE LTz, 528 - BRET —
HIIIAEZ DENZ X O IERR L, Mkt 80% (%34
FT—H)E 20%(RFET — X)) & LTz, 72k, EER
R ER L EEX T LY SO RIL, T
— X NTY 7 AREBFEL S BBERIZ 2\ 72 L)
LD AT —2ICHET 5 TRIORY 25k
M50, FEF—21x LT SMOTE # o7
U v 7 %3 A L7=(Chawla et al., 2002). SMOTE
B T O S, REHENTEREE R OX
v 7 — DMwR OFEHERLEME 28 LT,

BTN EEEFEMEXGBoost) HELRERFORES
THITSHET NV E LT, XGBoost ZfEH L 7=.
XGBoost &1, AECT — A b EFEEN D (b T
T Y XL RHWTEREE FEO—FBTH Y,
SIEPBIR S D R H — o T R DT THE
2. 5HET VT 5(Chen, C. & Guestrin, C.,2016).
XGBoost D FEH /2B (A /=37 XA —H)
& LT, HRBHI IR K (ogloss) & fE A L, 5
H H(eta) 13 0.03, FfF 53k O fie K D% S 1%
(max_depth)4 & L7z, 7—AT 47 DTV K
¥ (num_round) 1%, %8 7 W FE % (5-fold cross
validation)lZ £ ¥V 1 [m]2>5 8,000 [Fl D FH C it
IREAERE LTz, = OMOE &ML, WEHENT
BREE R @ xgboost /N v 7 — VNI 1T DAEUER (EfH
ZFfl L7=(Chen, T. & Guestrin, C., 2016).

ETNERBEHNRA ALEE=2—TFTNVRY FT
— 7 FF)V) BTV ORI Z Ehid 5720,

AR TIEIRA AL =2 —F VIR y U= (T
X BT E A b CER L.
L= —F 0%y NT—27 L1, b O
Iy NI =T B LRI ET VO TH 5.
AT EHT(FRDORNCHEEL /) — R TR S LD
JE(FP R 2SGRE S, AJNCRET B BT 24
JE TR IR LR, B I~ & F
REINDIEEZFFS. T LT, HOETOMEMN
FHRIR G T NV ET D LI, EAFITORE
BVNFEIND. AR THER LT V&L
TIZEHRT D,
FRIHEAT 2 HEH T —Z 1 v bXIX, EHO
N X DITHITH 5 (X &HkT 2 NEDOITXT hVIg,
ENEN, DEOHEBE NS5 —2>DHEHT —H
R T %), £, FBHNCHK T 2 EEREROD
HAEDOHIEZ T TRIRSR T ~LYiE, 0 F721% 1
ERGETANRKRDINIRT ML THD. YOFIRK
DY, DMEN, XOFI{TXT MVXOERT HHT —
ZNZBT D EEREROBAEDH(DIEO) 2T
ARETIVCHELL-HMET 3 25 5. KB
HEND ) — N EZNEND,, D, DT 5. F
72, DolIAJIEDIITED %K L, D3 TIE DT
12RTZEL 95 AENOHIEE TOER
R EcE, =hEhwe, wt, w2, w345, 4%
WkIX, 5Dy, X D JTHITH D, KgIlzBIT 5
WONRA T A%, FHbO, b, b2, 3T 5.

ET VOIEHALBIES (2)1%, kA TER LI

f(2) = Tt o
(2.1)
H—ENLE I E TOPMEOE ) — FTHF
FFENAEOM%E, VL, V2, v3ERT. £/, VO
ANTEIZHEZonNbT—2tEy NXERT L L
L, VHIIH I E CIREFES N DD A0 % KT 2
LT, KVRE, FEEODON X DATHITH D, 013,
N X 117581, T2 BNROFIRT FLVT, Fksy
0,\ZxF LT, 0<0; <1MEY LD, ZVED(, j)k
HDVEOIL, BHIT— 5%y RXOHIFTRT R
X; &, ERSTREWEOFFIN 7 S AW &
T, UTFTOXIICEHRIND:

VER = F(b* + VEWE), k=0,1,2,3, i
=1,2,..,N, j=1,2,..,Dgss
(2.2)

ETNNT A—ZOHEFEIZIFININV =T F
YT AhnEEER L. FEIERT A=
1,2,.,N , k=0123, [1=1,2..,D, m=
1,2,.., Dy & LT & &, FHIODMIL, ROK I
RE LTt

Y; ~ Bernoulli(6;)
b* ~ Normal(0,1)
W, ~ Normal(0,1)



(2.3)

7B, AETITSTHEED /) — Fz2T 36
\ZEE L72(Dy = D, = Dy =36). /8T A—ZHEE
WZinH Y Y v 7RI, iteration = 500,
warmup = 250, chains = 4 & L7=(total = 1,000
sample).

HRTOFR T Z TN 5 BRI, 0, DFZ MO
MR DA S(95%HEE XM D EIR & FRR) 24 H L7-.
AL TOBRTMOERL, THEEREFITZYT
5HE TR LIRS Y N o T235E, £72103,
EHEREFRICEEY L& PRILZRRCEY D H
STEHEDWTNNNTEY T 256 & L.

PEREFEM T IIMERE A A 2 FEEE & L C, PR #h
# T fE(Area Under the Precision-Recall Curve:
AUCPR) # £ i L 7=. AUCPR 1%, ## il (2 J
(Recall), #it#iz i A =R (Precision) & B V), #k 5
BERE T 5 THA a7 0¥ EMEZ 2L S
REIZ B % AR (PR AR ©XY) 5 7= i o
HAEE AW HRECTH D, A2 T, PR HIER T
HFEEZ DI L > TROTMEZRE T 5. KAF5E
DOIARIZIBNT, BREE & [REEICEBREMNFOH
STEHOH L, [EETHDH] & THITE7-F4
DOEE] THY, HEREE, TEETHL] LT
B SNT=FFO D6, EEEICEEREMFIEEN
7=ElA ) Z/rd9 . AUCPR, J&E, BWAROWTNY
0725 1 ETOMEEZEY, ENAREVIZE =TI
MHEEHFTHZ L& 3. AUCPR X, 7 7 AR
fif 727 — 2 & v b CTHMERERHGIZ A 7 ADRA
LIZ<WWZ b, i EMRICB T 2GR
L L CH A HESE X Ty D (Sofaer et al.,
2019). F7-, HFEIZ X D TRl EENEA L
TWzE A ZRTHE L LT, HE(Accuracy) b
RN T 5. Accuracy 120 7206 1 £ TOfHE
ZED, LIGEWIEEHRENRWZ LETRT. 77
ARBI B2 EITEmVMEZ B 0T & S PEE
EROLOO, TEEE] 2L TH0OTHLH T
D BIERMEICEIL TV D,

(f B~ DL FE)

WFE I ik, JEAE 578744 (2020) THEHE S v7z i
HEAHGRAT - TXITA 2558 &3 2 2EMET — ¥
DO_WRNIHZEEhE L. HEFEEKTHO 5 M
DF —ZRAE L ZRFIHIZHOWTIE, [FE Tt x
DT NROMBEEA CTAREZIT TV D.

[[ESZAFZEBRSEIE N PEEEINR A MFZEET AT
TIHEBREE S FRIRE

A . N 2019-982 (i)

FEERFREA - WEERIGC D Y A7 TR A

FoemE L a2
ZfERS CH 2

MR @ WEERICCD D VAT TR A R
> NEH OBRZE & EH

HERR . AROKEESSE 2 &)

ao

C. WMoEfER

AT —% F—Z i ORER., 5493 O HEF|T
— A DRNTICHA AN BTz, 8T — 4% & WGE
F—H TN EN 80%, 20% CHEAEEIZ/HEILT-
AR, mEEXZ L7 O fEoEE TS T
— X 4394 1, BEET—Z 2% 1099 & 72 o7, &
NENIZEENTZT U M 2OHEEEYE =T,
490 14:(11.2%) & 126 1:(11.5%) TH -1z, 7 7 AR
iR 572, F8 T —%12 SMOTE
TV T LTERER, L a— NEUE 6370 1,
T LD NRIL 28.1%E o7, HERY
IRIIERF D “AHSERRE T, 28T — ¥ 4395 1,
MRFET — #1098 1 L 7p o 72, R ZENICE N
72T T N LD LRSI, 633 14:(11.2%) &
171 H(11.5%) ThH->7=, 7 7 ARYB&A4RfT 5
7=, %¥F—%12 SMOTE ¥ 7V v 7 %A
L7 R, La— FEU 8229 11, 77 k1 LD
WKL 23.1% & oz, FEIRELCER Li27 —
Aty hOIEEFRE R 2.3 1”7,

£ 2.3 THRRBHTOFEMRGEET —4 & > b DXk
TR
key trainY trainN SmoteTrainY SmoteTrainN testY testN train_ratio train_smote_ratio test_ratio

Neglect 490 4394 1470 6370 126 1099 0.1115157 0.2307692 0.1146497
PhyshicalAbuse 633 4395 1899 8229 171 1098 0.1440273 0.2307692 0.1557377

PEBEREM MRFET — Z 10 X D PIVERE 0 2FAT A 92
fii L7=. XGBoost (2 & B 73 EMEREIX, EER T LY
F OFHIT AUC-PR =0.548, BfE% 0.5 & L=
BOREEN 0903 &7, EELREKRNERD
FHITlZ. AUC-PR = 0.551, BfEi% 0.5 & L7235
BOKEFEIL0.865 LipoTo. — T, N ALE= =
— I NFy b= X BRI, EER S
L7 F T AUC-PR=0.421, Bfi%Z 0.5 & L
To3A ORSEEDN 0.897 L7ipo7-. EERFIKNE
O THITIX, AUC-PR = 0.361, Ffi% 0.5 & L
758 OFEEY 0.850 & 72 o 7=. XGBoost & Lk
L C,AUC-PR MK <, THRIPEREADNS M) 238142
En7-, PR ##REM 2.1 10, Bk R4 24 12
R

7 2.4 XGBoost & XA AL JE =2 —F /LRy MU
— 27 (BDNN)IZ & 2 Tl

Model Outcome

AUCPR  Threshold Accuracy Precision Recall NegPredValue

01_XGBoost 01_Severe Neglect 0.5487001 0.5 0.9035487 0.7631579 0.2301587  0.9085768
01_XGBoost 02_Severe Physical Abuse 0.5511956 0.5 0.8652095 0.8709677 0.1578947 0.8650422
02_BDNN 01_Severe Neglect 0.4216009 0.5 0.8971793 0.6326531 0.2460317  0.9095238
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