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d@/] N 04 X ’Y‘ h2
=(5 - 27 (2.20)
h=1
Y725, (2.20) 1 3EDEM
o dy? 0 dy
By il By di 220
il S2), KTy yi
M yj j M jh
/ _ Oé__ L j/ j/
U'(y.m. ) Z/ G- (2.22)

—1
BERDLIENTEDL., I Ly =y yM]TH B, By ORRZELIERT >~
YU (y,m %) b,

dy _ oU'(y,m,%)

i s oy (2.23)

TEL ZeMPTE, BFRKN (219256 KT YT YL U (y,m, ) &

~Nih NI
Uly,m,%) = }:g——E: ww ——ﬂw} (2.24)

h#j
z%%ﬁ?:tﬁ?%é.:mﬁﬁ,
1

B(w,m, %) = 4U(w,m, %) + - > () (2.25)

TH2IZEIREINDDT, BE2FHEABME(w, m, X)) DF/MUIRT > 2L U(w, m, Y)
DEMLEEMTH 2 Z b b

%, (2200 1HED o IERT Vv L U(w,m,Y) ORABE N ARICEH IS, ZOf
B, O UM/NMRCINRS 22, 22006kh2 e TERLIKRD. 22T, MUME
DO E27DOFHEL LT, v OFEHHIZ

Yt + At) = yi(t) — aU(Vg ;m E) st + \/QBIn, (1) (2.26)

D %510/ 4 XEHRUBHOEN L CRABET SR 52 LA EZ NG, ZEL, ()
BT R HERZERCCH D, 0, S DRSO, 1) 1265, QIHEEOEDER
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ThHb. TOrE, FEKRTHEICCRBFN O F FAFESRE L FER T bL, (ElEEZE
D3 72 3 FIRERER ZE T ps(w, m, X2) 1

pp(w,m,¥) = Zﬂ’lexp{—ﬂU(w m, )} (2.27)
THZ2ILNTES. ZIZTR=2/QThH3. Z; 1 3HEEBTH Y

%_//mmgv o) Ydwdo (2.28)

TEFEND. F7, R(21) EET VS v Vw) & B2 FEZEE E(w) OBIER
(19) £ b

po(w) = Z3 eap{—0'E(w)} (2.29)

PEEXETIENTES. ZIT, f=02Q)7'Thd. ¥, Zy IVEBEKTH 3.
> F 72N AR LT Delta L— L2 FHWTWAHERD RBEN ICBI LT3, [AREIC
LTI X=X MERF LB ELTZ 2 Z L 2R TRT.

MEDESITLT, "I X =25 MERFEEBEMNEHTEZ2ITLD, 5260
7D & TERME2 FREY F(w) ZR/NETE2 T XA—ZDEIBETEZZ L%
R, 2T, EEMES n(x) &

n(z) = 3N(~1.5,1) + 2N(1,0.5) (2.30)

THEZ2ZLed%. Nm,X) & Fm, 7Y OIEREEREzRT. ZOHMES
FERREKEEE —D (Y F T REEREBw =1, XTX—KX X =02) FIFHTGEMT
BIrEEZL. ZOWGE, L LD 2 LTWAIEEREE n(x) DEMES I L, HE
L EINZEFEREEBREDS T DICFEL TRV D, BiE2 FHAEBKE(W) 201235
ZEHBRDOTRRETH S, L L, ZOEMEFEEERBD (T X —& mHIE D ST Z R
% RAEL

pp (W)
[, per(w)dm
WEEHT 22N TE, ZREK2 DXk 5.
CORERNS, PFTRAEEMBEww =1, T X—X X =0.2% b OEREKEENE
ZBNTEMEDD ¥ TR 2 BHAEMB E(w) BE/NE T 2720101, (T XA —&m ks
TR TR pyr (m|w, D) KL T AHECEDIE IV e 3br 3. £/, & LRAUFE
(RTRX=Rw=1, L =02) b OBFREERKET—2BMT 2 TEIRS, &K
i EHER po(m|w, X)) ZHRKE T2 X=X mABLEBET 2 2 LhRd B2 FiEEH
Ew)Z/pha{TE3Zdbhb. X (25) 2HIZ, PFFAMEMBw LT A=K T
THE % L AUSHER pa (m) BEHITE 2. 22T, ZEMEEZ1ETTT % 72DITHER s (m)
PR E §T287 X =2 m ICHIRREBABEEET 2 X587 V3V A L%2EZHT
LHTED. L2LEDYRS, ZRICDOGEIIZIS F T AFEERBw 287 X —X X OB
DRHETH 2 Zen 6, RSETIIHER pp(m) TRV, SN SHERLZ AW TEXRY
WRTX—=EZmBRDTW FIEREZS.

pg(mlw, ¥) = (2.31)
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4, BIFEREEABOEKR 7 VI X6 4. 1 HHZALVF —DEH—KIZ, 3 (6) ITiEV 8
I X =& mk ZEH LKL 2 LNMBIZE b, B2 REGERE E(w) OfEZ 0123 5
CEMTERVWI DL, F20E, EML L5 & LT 2IEREEIE n(x) OEHEX 10
L, DEr XNZEREEEBD T0IFELTORVE 2121, 2 FRABEH E(w) OfE
20T 52 BIEDARRETH 5.

L ZAT, MRNRERCORINOBEMEEREPFELBVDDETERE, TRTD
ANIRZ b v x; T8 ICEIREERBEMEER L, >F T REERED w; = n(x;) D87
X—&RY, 50 THDEEIL, NTX—FZm;Dx, £722 e TELNC0 L TE 35580
Hb. ZTIZT, 0IFFTHERT. dbAA, ZLOMETIEIXRTDOANNRSZ FLIZDOWN
THREAEBEBZHELRLTYH, ZOLS5RZEDAETHIDOLEDLNSE. £2ZT
AW T, BE2 TREBBE(w) DfEDRH 2 8 e > 0 & h RERECPCRL, 280
PERL 7z HlrE s & 212, #HilzicpBERERREEREEMT 2 FELIRETS. 2
CTCIRETA2FETIE, BETEN L MREEREKEZAHL TWE 20, FEEBIRL
ERETHELN TV ABEEEEBO—HOE (¥ F FAMEMRE w;, T RX—XY))
DT BIN & N 2 BRI S D5 X — R IZH | ZHBNT NS, ZD=d, R
FNC i D B8 2 AR /N L T389 XA — & m ICEIRERBEEZBIML TWL T e
T&E 3. BhD, REDEHICEITRTOANIRY b g, BT XA —&Zm,; £ 281%
BEEBABEZERTA2ZENTES. 22T, ZOFER CRBEN KHAANT =2 —F L
v VU — 7 G  HEEREKEE Ay b IR 2T 5.

L ZAT, B2 FHEMB E(w) OR/IMBIZEATINRY bL ; T I 2 AR
E(x;,w) ZigMb$ 2 Z e IZFMTHZ. 22T, FANIXRT ML ITHKFE L RS
Mrmyy 2EZ5. Z2LT, ZEINKROKHRTHE LN TV S j & HOBIERKREBICE
HI 2, ANRT ML, DS = R ERIENX

CEHINTES. 2T, RIRX=RIFEHLRE j HHOBBEREBEBD > F 7 i
BREw; e HITBATHI S, DRATHD, RI7A =R ¢JIIEH LH j & H OB EEIKE
BN D > F T AFEEHE, BTN EEIRY MLVOEETH 5. DIRIFFED
HEDRD, R5RA—X ¢ L AT A—R G IZEWT 5. E7=, HEBEL

N
Zy(my) = exp{—F E(x;,myp;)} (2.33)
=1
TERINS.

Gl SRR py (o my ) 13, FEROTERME & 2 FaEBM B (x,, myy ) D&M
o 2 T

(E(m;))p = ZP,B’ (xi[m)) E(x;, myp)) (2.34)

D—EE%beWV) _O0flfob T, =¥ trE—
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%rku?é%%WF%&tLT%MT%é ZZT, iis
() FEpp (xilmyp) ZENITx; KT 2 Mz L 2HEEZR T OL T2, O E H
HzrlL¥—%

Fy(my) = —%50926'(1%) (2.36)
TEFRTII,
Sp(my) = —Fg(my) + 5'(E(m;)) s (2.37)

YRTZEHNTES. ZORIFTY brE— Sp(my) ZERAMT %540 = HEREEZR
%&pﬁ/(xi‘mﬂﬂ) &, BHZALVF — Fp(m;) ZH/MET2dDTHEZ 2R TWVWS. T
DEIIBEHHZANLF X, T—RDITIFAR) T DIDDFETHZXNVT 4 7
BOTHRABICERZINT NS, XVT 4 Y7 8lE, myy=x(i=1,2,..N) 2D H oo
THHUMAIRED S, RAIZ L ZONEDTTVERDEDL, NI X—K my; ZHHT X
w%—mﬂmﬂ®%%%?ﬁﬁmﬁﬁbfm<%@T@é.%@F%,A7x 2 myp &
RAWCFETCEZ E DIZLY, BEFIT—DDME m;y = m; (Vi) IR 5.

4. 2 T ZMEOREEZ 2T, RC-RBFN T8 X —& mb o BHHIZ =X (6) D
Am;? Db DH I

N
Fy
Ay = —e sziﬂﬁl (2.38)
i=1 mJ[Z]
OFy (m;) 075 (m,)
— 2.
ez 0Zy(m;) omk, (2.39)
= Zpgz xz|mj[z])AmJM (2.40)
=1
ThHEz2%5Zk¥235%. ZIT,
aE(Xi, m [z])
Amf, = —e anﬁ.J (2.42)
Jld]
Th 5.
Rz =0Tdh, WIHDIRED mj; =m;(Vi) TH 5B
Agmh = Am (2.43)
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TH2ILHIREND. ZOHAEE, RC-RBFN 087 X — & mh OEFHHIAHERD RBFN
DARTRX=Zmf DEHHNEZDDD LR >TWVWE I ehbhrd .p®Z% f'=0THEEL
7’:ii/§’5)(b—5?%2j — 01295 t, A()TTLé€ =023 BH T X=X M) =8

Zf(xia myp ) (x; — myp ) {n(z:) — s(xi, myp))} =0 (2.44)

iz L, myy = x;(Vi) THE I epsbhb. DFh, BEIATEEH T X —& m;
DICRR e L TR Eh2 e k3. BoNEREMHRT 272012, K (24) OHANHE
B OB FUBALZDDR 1 THS. ZWEBMATNES v:(i=1,2,..,5) £ $5. K
(B2) IZBWT [ &0, NIRX—R L ZRANSLLELERL, Al =0k 2H%2 S
By bLEDDBR3THS. RITA—XT = 0BV Tmy = ;i = 1,2,...,5) NURL
TWbZedbhrd. 12720, ZOFITEj=k=1Ths=D ,ﬁ%@gtku%%L
oo HBVIE, WA FIA—R S ZEELEEE - 00llT 2L, Agml =023 258
7 X “—& M) ¢

N

Z exp{—B'E(x;, myp) F (x5, myp) (% — myp){n(x;) — s(x;, myp)} =0 (2.45)
=1
iz L, x(Vi) ZBCEREDEL 25 Ze5bh 5. ZNODORER» S, 18ET % RC-
RBFN D 85 X — & mb QFHH] Agmh TIE, Agmt THRD RBFN D85 X =& mk @
BEFHAIZEHRL, HIZ, 8, - 0 2 FTHUITRNTOANNY bl x; D k%ﬁxWQ%A
TRA=Zml DREBRNRFE LTRIETE S e 0b25. H250E, Aamh 3252
T, IRNTDANNRY bbx; DF kBR8N (Vi) ZEOERDOEELRERICRRE T3 2
EDTES. 22T, REFHELzW S ERHTE OBRICOVTRT. £3, RO KLS5%H
BT fL¥F—

FB/ = lOgZB/ (246)

/8/
BEZBL. 2L, oECREEIE

Zy =Y > eap{—f'E(x;,myp)} (2.47)

i=1 j=1

THZALNIZEHTHS. o x, K (30) &

Fy(m;) = Fy =~ log 2 20)
= ;Jogjijpa (xi, M) (2.48)
WA T2ZeMNTES. 22T, MREERE py (xi|jmy;) 1&
P (xilmyp)) = Z5 eap{—F'E(x;, myp;)) } (2.49)
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TH2. 2%, HHIALFX— Fy(m;) D87 X —X mh B3 2 R/MU, w8 5
BB S 2 I ARIICEMTH 2 Z e ZmT e TES. ZD XD W S B
HHIZ A LF—r OBf%RIE, EM 713 XAE L TEBICELWERS STV S,
Doz enrs, BFEEEEBOERZZRE L 7= RC-RBFN OFHAIZ XD & 5 ITRE
95,

[RC-RBFN O2£%HI]

STEP 1. ¥ FAFEEHE w; XK (8) D> F T AR AR X D EH, (T X—%
mk 23K (32) D Agmi 1T X D EHr, RT A= 5@3RN(T) ITEDEHT 2.
STEP 2. BHE 2 FABBD E(w,0) #0708 T. HEEKe>0&k D KE
TAEICIR L7272 &5 STEP 3. AW <,
STEP 3. 22HIRRFICE SN TV 3 IR TOFHREEBEEICOWT, 2 025RAITK
ELLTVELRDS, K (32) KW ARSI A—=Z m! ZHEHT 2.
STEP 4. IS & D Agmh =0 8722 AOMEZ - &, 5 j BHEEIRBRZ 5 p BiEALIR
e LTERT . 2o, Y FTRAMEME wy, NT7X =X 5, MR TA—X&
mi(n # k) \ZEEE LT L D% j HERIKRBEBD D DZFIEHE, 8T X=X mF 13Hi7:
WX 235, STEP 1. NR 5.

FRFIEH e 1%, T - SRR - BIE - B0 HEESER LIS E > TAEAB IR A E]T
H5. ZOEWRE, WARFEOEEN L, BIFEMOIEH, BAZGS ORI 21257
D, FAFERE, HERHRBORED S, FIIXMADHRFEICE 2 FTOML KX
HEEFICBVWTUEHINATW S,

K5 D—15)

AL THH T 2FRETO—F 2K P21 T. 2D XD ITHRFFEIZA ML ERNTDH
Abstract, EFERIEFF7FE (International Patent Classification) ¥ W5 RiFF0H% 7”3 Clas-
sification, A" %7/~R3 Desciption, #HKIHZ/RT Claims, Z U THEFEAD ID & HiEH 7%
COEREZATRTI»ORD.

HARZERBE, UFOeBhTHS. (1.

1B DERH

o TMBNAIFA
Rkttt e GE 2 720128 7 — < DEERB R R SN OEERED =012,
Rrat B2 A U CTEINENARRE TN 5. RE OEMN 7 B 2 RFFF OB
FR RO ZREST 2 2 2IC& D, BRICED XS BREMNBFEEL D, X
7o, GERAFEITREEMIEOLEDSEITLS.

o HIFERT DL TR A

RBSER e U CRAD RSNt %, HERALT 2 0500 EE L 72 5. FaF
HEEZ 3 2 BRICBE S 2 0B O THEMICOWTHET 222 ic kb, HHr LTER
D 5N D FIABD IR NIRE L R RIRICHIEST 2 Z e TE 5.
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o MEAIFHE

FFEMMMA DRERMEMEZRE ST 2 &, BT - oo b HER0KE,
2 WVIIEMBEANOBEFHEC I THEETIRND D L. ThoZRARZH LT 270
12, ®Kath o SOERTERFE ST T, A DWHERNHEPHOREZ1T S .

o INHIBIFHE

DMERIE 22 5B L 2RI 15 E 7R EONMPITFERE LT, BHOFREY - ZREHE
L5 2 BRIChESE & 2 2 AN DRI - ERRMEZ NS 2720, Z DR -
WG D HERT D LB 2 /AT 5.

o NHIPIFRE

HEZPED ETZL OBAEHRAMELEFEEL TV, ZOHEEMENRED XS
RIS CTEERITo TV A 0HET 2 LT, FFFERIEERIERFEE 2 5. Haft
HOB\E» STHEICES FTOHBEEAZERET 2 2212k b, WERFERENSEZ
HHLD ZEDARETH 2. T2, HEthtto HEESm 2 /GERNICER L, Bftick -
TEFr RI2HEFORHHERICED LI DEETH 5.

RS

FRFRE 21X, FiFe L TR ONLRHIHE SN2 THIORSTH 5. FFHEsE
MFFRXXXXXXX B DX o IcE LI W3, FFESE, Bl LT, HEE A5,
BIOBEERMEZOZNTHNE S, FEHEERE, &, @LESTHERIITVS. 20k
FHEBIIHEHOFENE E R REOBE» SIEFICEERDDTH D, FEFHED BBECRET
YRR OB DO REERE 7o TWb . FFrBEEHE O RLRTFRES O DRI
HZDBESEIRRTIDEND L. HHEESIE, ZORHAEHZTH L TARLFEEL T
WBEWIIETH Y, FFICB T 218 LTHIEL TW3. FirgsSE, FifERoE
e oWncEERIE Y ko TWwd. BERINICIE, MFEBsErXF—ICRiF 77y b 74—
L ETHMEAEZER, MRLAEDTHZ 8N TES.

¥ 7ov b T4 —L4

FF7 79 b 74— 23, FiFElR7T — 2= 2 k324> 74 - 2Dk
THd. FORFFTI7y F7xr—28 LTE, BEOREFTOEE T 27 —&ZX—2, Google
Patents, BT — X X —h =Mt 5239 - 213D 3. FER TSIy 7+ — AT
%, HEES D OREAREROMBCWMEX DS RETH 5. T2, FBHE, HFEHE
H, ERlDEHa— FREDPOMBEI A NZ—2HTZZdTES. Fifr77vy b7 x—4
B 2MRMERITEE, Frr—EEXATRRT2 7 —2A02 0. FiF7 7y b7 x—
LT % Google Patents IZH1) 2 DMRERZM 3 ITRT. FERBICHZDHD 720db D
ZHRTT2DIEZNOHF 2O HNTRDGHTHENDH . BIEOREF 7 v M 7 4 —
ATIEEHFR2RZE Yy VF—& 2 LTIV WIEESIZEE L TV 3 20V naizzu,

FFETIRRALER
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O 7= A5 I
WO - W02019150515A1 - B8 /)L - B> U— Rt

DY, BIRCEEREE ST L AT P51~ *j@m MICERETT 3 B0

Y (259721
ISoig. MR e - s RS RIE T JJII?F%J TR0 V3D — RETEREEC -
DB, FAETE el =
SR OB Znicen. = bbmiﬁ%i AR, 1 -

JP - JP2015213742A - BF i - AR ES = [FRIERTE

HEGEFEINTORNORL
VO EFEEDRECHRETS TeAP0NT N R
HTRCOBDHIC S Ty fepgiem |

[

EFRo R
ot
FH 5992
HISS W o
US CN JP KR - JP3233220U - Bt 2| - E%E (L) REASREREATIUKk iwi (Shanghai) [RiE 1]
HealthProducts Co Ltd [, [YI0- )%
DT-ROESIC, s
—Ry3LatE-
ML OBEREGBIRDRE
1 BON20-RIFEORO.
& UTUEERHT PIELE
n Is3nAy h1®@§ i%ﬁ%ﬁ@%ﬁﬂ%ﬁ%ﬁﬁox B2 3. FEH3 LBATNA T Hiv
Are B EIDRE
BT SYBLUETSSOBESE ' . %ﬁ r S — 3
5 JP - JP2012030037A * Kiyoto Shimizu - R EHEE XF « HIL 24 = Z\ \/ ]\ ‘7 7 I -j

X 2.3: BRBRFERDHI

KRt » 1%, FIRTESRRTT T — A RXR—ADFEHRZE 2 > ¥ 2 — X T HEIN T -
WIZT5 MDD Z e TH 5. ZOHMIZE, HRZEDOREFERD A 728 A2 %R
WCRH U, FIRR RS O S RSoR MBI D oM 2 SiEH T 5. BRINICIE, BRSEE
WS T XA b~ =7, | ﬁﬁm,%—&74ﬂ/7tmok$$%ﬁmf,%ﬁia
ODERNAEZHE LS A CHEHERF—Y—FEME LzD, CER O REEMEZ Hk L 7=
DE5. 57, il L7 —&Z2a b LKEF~y 72 L 5 2 e —RITH 5. FF
FRERAHEOFHAER E LTI, FEFAIGHM O, STiTHdidigosh=={t, HifibHEzE
D LY FEath, ettt ORFFEREORELR E2 DI o, R EGOAEEER LH
DR EIHILDT 7 /ad = Wi b, DNCEROERERZHENT 2 [13].

IPL AD;ERAZEH
<IRE - M LOENTEEHEI OFE T 2B R S >

ATv71
Ve B S 2RO AR L X 5 &3 23808)] 1[SiifES N XEEr T F
ArYA =V 7L, RORIBRODL2ZFEOHELZZ VX7, ZHuc kiU, H
FE 3 < AEHH /HHEMBIMRIC D 2 SHEDRT7IZ, TRIFR-Buw ) P, THn-RRE) &85
DOVEEED, T9eH ) B3 22 OHBENMRRMER e T2HETH L e hbhr b
ZDZeho, TE T 2FEATIE, ZelrEl, FVEEICHIRES 51t
HHOEWIEEA - TSR EPIERIN TS Z bbb

ATvT2
iz, N2, TR, T s WS U —FRIBEL, ¥y N —I 0%
Fi. ZAuc kD, SEFELOBEME, ELUERTE. EEOFELXY VY- 2K
DAIRT. ZoZehs TP E£RATE I OFHIN WAL 471
NTNVAERRRE | 25
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ATv73
FrarthiED (EHHBMRL & 5 v 3 28] idficahzv—F R&EN ) 1TEH
L, &%, v, TiEE) Fov— N2E80HHEEMHE Lz 25, 25428k v b,

ATv T4

BtF /A= nsmHTNERKIAE, YV 5774270 (UFB) &
MEEN 5. UFBIX, BHTHETERWZ LA, ZO5IE D CRIAM (3~
A)BRHICHEEL S 2 2, KUaMEMEZHO S 2, STaNEREEFEIRRRIC R
32 EORBRLREND 5. FEXERTIX, ZOREEFIH Lz UFB OILHMIRIA
WO TR N TV, e 2iE, BRnBzidtor LT, ik, X, BEE,
YRR E NS, WANWAH TORHAREIPAREZLNTED, YLV T 7>
A Y ONT TR Z T2 BAfE.

Eie X 51g, FaFERIE, 220 CIEHEINTED, ZOEBEMIIE L
LTW3. s DORFFIERD? SAEAH XN S S DDEEED 372D, 7 — X fEHT
FielEH T2 e NERTH 5. FiFERUEEH W oh o8 o0 HAE 1P 7~
RR7—FICHY ANS ZepHiFanTtsh, 5% 33, EENEZHEITEZS
ns.
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HFEFREIRDAIMRL

§ 3.1 4FEFIBEIERONRY MILL

Fratladid, HABHEIH, STREERRELR->TED, 205 DMK EEZ M
%. ZZT, FHFEREZMRNCONT 527201201, FFFTF2NT7 ML TEEZ B Z
2V, BRI T X 2 X5 Wb T 208N H 2 EZ L. KK TIE, FREFAXD
XEEZIRIINT ML ZEITS. FFARICX, B oNENFMIciif s Twnw 3

<, ZNODERENRT b LT 5 Z 8T, FEFrOFEMZECHEM L > iz &2 iR
TEHIENTEDHEEZS.

BARINCIE, FFEFARSC % Sentence-Bidirectional Encoder Representation from Transform
(Sentence-BERT) ZHW5 Z & TXERARZHAIINT FUEZITS [18]. Sentence-BERT
%, Bidirectional Encoder Representations from Transformers (BERT) % ~N— ZIZBIFE X
NTEY, XEOHFEDIEFZERL T, XEOEKRERHTIT MLE2ERT 5.

sentence-BERT 1%, XEDEWZHERET 28EITEN TV 7280, HASHEUH DR 4
BRRARZITIEHEA TV S.

BERT

BERT X, Google MR L/=BRHFTDEHEETNLD—DOTHD, BERT DF—KA ~
&, Encoder D AD Transformer 7 — % 7 27 F ¥ ZHRH L, Attention X # =X L%
W CHGEMOBRMEZET ML TWa. BERT I LA OMRNZ K B IZRT.
BERT ® HHIZ, 27 F & 56 HEEREA O BEKREI 2 XE2KR D SURITKE L
72V FRhrRZ MRETRHT 22 THE. ZHUI RO T F R M ECERMIG
B IWCERBIAN G SERHZESTX 5 Z 2 2EK T 5. BERT I& Masked LM
ERXRXLTRD2DODER Y THAFEZITO) 28 THEMIREEBET A ZMEL TV
%. Masked LM Tl 7 Y X LIV R 7 LIHEER THIT 2 Z & TYEEFRE I 2 & ®,
R TR CRILEBOBBREZFEE LTV, ZOFEFFEEAETILBERT 71
X, FRERAZ DHEBIINIWT =Xty M CTHHAET 2 2 & TR ENARETH
5. #ERE LT, ZLDNLP X X7 THERFEL LH A REEZZERLTED, BERT
BRI I EEICBWTRERERE -6 L.

Transformer

I, FERRE D ANNEZHNOLETH T2 WS ET VI, Attention Z W=
va—&—, 7a—XEADRNN R CNNBERTH 7. LI L, Transformer (%, RNN
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X CNN Z W3 Attention DA Z HW/ET /)L TH S. Transformer 1%, FHIFdEAAA
b —UHTOR VD THINLREZD TH D, DX 7 IZHNHAELRE N WS RN D 5.
Transformer (2B W TIX Attention % ZEOEHNZECE L 72 Multi-Head Attention 23FHW 541,
—EANCI TR @) O L5 wER b3 [17).

Multi-Head Attention

Multi-HeadAttention(Q, K, V) = Concat(heady, heads, - - -, head,)W, (3.1)
where head; = Scaled Dot Product Attention(QWE, KWK, viv)) (3.2)

Z ZT, Scaled Dot-Product Attentioin Tl&, WHEZFIH L7z~ bV OEBIEIZH
DL AT, — ML ToRX B3) oLricERbLEh 3.

<Scaled Dot-Product Attention>

Attention(Q, K, V) = softmam(QKT> Vv (3.3)
s vy,

B0 TlE, FE T X —&%ZH > TV Scaled Dot-Product Attention DRI % [T
%7291, ANDERNIFEE T X — X ZH§D Linear EDBMZIToTWVWD. THUTED,
AN ENBERT FIVOFHEZERIHE LR WERERAZFET5 Z e TE 5. Linear J§
D3EN%1T o 7z Scaled Dot-Product Attention % —f%!Z Single-Head Attention % FES.

< Attention "D AT HE >

Scale Dot-Product Attention (&, & % HBGEIIN LT, ZDHFENEIIE EN 5 HiE
EENZFELMLTW2D0ZEEL, ZNOZHERINIRIA LD DTHS. Trans-
former I28B1F % Attention D AINIEFIZLLTD 2D AN HEDBHSENT WS,
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2. SourceTarget-Attention (Key, Value Z[f CfEIZL, Query % %72 2fHIZT 5)

Single-Head Attention TIZZMZ R BRSSP EL S DOHGEITHN L TH H—DEERN
PER XS, % Z T, Single-Head Attention % ZEFIZHLE L T Multi-Head 123 % Z
EC, BRI EMICE T 2 EREBOER 22 N TE 2.

Doz enrs, XEETHITREZ Z o7, LILL, XELWVWI DX, XF
EMOHANERTHD, 75 LTRIN, 2o, —HFTUHET 258, XFOIEFDOH
R TRoTLES. ZOZeWEEERD, XERIELSRRARLRLAREMELDH 5.
Z D7, Embedding B> & OITHNHMEBIERE AT Z R LEDE S LT, X¥
DIEFEDOEZNZ 5 L HITT2HEND 5. ZHNZAHEICT % DA Positional Encoding
TH5.
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\/d_k ) - ) 50 < " ~ 5 -
£ A, 4 mEh ﬁg%a; ﬁ’é"‘ . iL
Q K Vv B ° o
Q K V (Query) (Key)  (Value)
(Query) (Key)  (Value)
X 3.1: BERT IZ X 3 LB DA X 3.2: UMAP IZ & % RoCEAE
Positional Encoding
. pos
PE. s 20 = sin | ——— 3.4
(pos, 2i) (10000d 2; ) ( )
model
pos
PFE ; =cos | ——— 3.5
(pos, 2i:+1) (10000d221> (8:5)

AT CEDBGER DS 50 % T X2 T, Embedding & DHEDIAARXITCEAD 128 KL D
&, Positional Encoding 284S 2175 128 RITDAITRZ ML 23ENZ 50 il A 72175
275, ZOTHNE, BITORY FADHICEL S DR D WD, DT 6 HaE
DHEFERERT N TE 5. BRI, T2 PLOBRITIE, HEBEONMEBERIC
JGTT, BR2ENED Y ToNTVS. HIZIE, ®"IIOITRT FMLORIIDORITIE, H
FEONEN0THS L ERL, BREDITORY MU, HFEONEN 49 TH S Z L TR
3. ZDXSIZ, Positional Encoding 1, HFEDMEFREZITNZ MUIZH DAL Z & T,
Transformer €7 VO HGEDIAFIHHRZMH TN S XS LTW5.

Sentence-BERT

BERT TlE2200XEZANL, ZAH0FLEZH L e TE5. Lrl, EHD
XEx AT 2581 BERT TIEEZ TIERWV. Z 2 TR T Sentence-BERT % H
W5,

Sentence-BERT T 7 7 4 ¥ F 2 —=V 7 %{ToTW5. BEARICIE TSiamese Network |
VI HDEMN, 20D =2 —F 0ty FV=TERHWT, ZRZNOHEDAARI LG
"L, ZOHDAALRIUTOVWTOHEEZITo TS, BERT TRD 5N DIAAKT
ZRERINFTANC pooling L, £ 5% Softmax BAEZ HWT, DEHZIToTW\W5 [14].

<Siamese Network>

O = softmaz(Wy(u,v,|u —v|)) W, € R»*F (3.6)

HAEE € 7 U1E Hugging Face ®° GitHub 72 ¥ D% 4 P RBEIHTWS. FHEK¥
PHERFREDHEADET NV E RN L TWS. AL TIE Hugging Face IZEFR X 41T W

% ” sonoisa/sentence-bert-base-ja-mean-tokens ~ %\ 5.

22
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ERIT DI ENTE L0, FHAEMEHET, WHICKRDZ 25 5. FEIT S RITEMTIE,
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FIEXTTHEREZ WA BN H 5. % 2 TARMIE T DORITEHTFEIC I UniformManifold
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UMAP

UMAP & 2018 4212, Leland Mclnnes, John Hecht, James Melville IZ & o TIRR X
7FETH % 0], (EROIFIEXRITTEFTIETH % t-SNE & D & TR N EETH D,
JEFER DIEREIF D BN WD D 5. T2, 40t BICHERES 2 2 L HA[EET
H5. UMAP IIERITZAEMTO VT — XA L2 BT ZER T, B s RFL%E
KB VWS EITS 8, TEHRILTDT — XA LOEXPEI ZERICTHRET
Z23L591ICLTWVW3S. MBEAIZ UMAP IZ X3 TOCEMED A X —F ZoRT.

Mo LT, kBHICHBO NS WHETEEDEETH S LAFOREEE K, 2 H
DT, ZOR, MODH5H a; HEEG K ITEBTHEDE, 0,1 D 2ETRHAGETH .
UMAP TlE, ZD2ME%, O L1 TFOEBICHNR L, 77 —EH LTS, &X
TCZERNCBI 27— R AL ORI TDO LS ICER SN, B K> TfMbx s [21].

EHTE kiaE (FKRT)

Vi = exp(@) (3.7)
pi = minjer{ri;} (3.8)

ABDICBWT, 0;1F, ANBELTVWE L ZATIINEL, By ZATRIELRET
DERTHY, ZOERIZT > vjli = logak B DI 2EEKRTHIRD LN S.
< XFME >

vij = (Vjli + vitj) = vj1ivi); (3.9)
BXRTTZERNC BT 2 T —XFELOHEZIELTDO XS IER SN, BEIIIC K > THFME X
n3.

EHTE kiAE (EXRT)

w;; = exp(—max{0,d;; — p'}) = Wy, (3.10)
< L >
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FRBE Y HNAERHOFEEIZ X > TERITZEB TOR X BRI LEBTORINTE S
PIFRECICR S K5 CHEEbETS.

RO HILRBOREL

1—1)”‘

L= Z {vijlog;)}iij’ +(1— vij)logl
ij

(3.12)

— Wij
UMAP I X o TRITEMEZ AT o7 T —RXITH LTI F AKX ¥ 72TV, IBTERNR N —
=175,
IS5 RA) VIFE
<BER 2% 7 >
7 =&ty FHNOBIHME AME (RS b s2 72820 v 7FETDH

2. ZOFETE, BOET—XEEHE—Dr 7R AR L, BEUESEWT —&
EEBALTVE, BRINCERP—D2D 7 SR RICKBETHRITIONS,

<TER S SZ2EZ) T >
PEPL S 522V L, TRy VeBEBODI IRARIIDEITEIIRR) v
TFETHD. ZOFETE, 7—EXBPBRRZI7ITARIIET S L5083 Nh, &
75 AR —=XEDLDT T A B L AR EL .
<HERETNRI S 2K 7 >

T—Rty DY IRAXEEERHERETNEHCTET VYT 7 AX) VT
FETHE. T—XDPEREINE T ARHERIMHE LT HZ, FRUIFEIWT
AR VT EETS.

KR TIE, 7IRRXR—DELERDIZVENRD 27227 7 AKX Y ¥ 7121 k-medoids
ZHW3 [?]. k-medoids (¥ k-means & D HNDITHNT F XX Y IFETH 5.

K-means

nElDMEAER%E 75 = (v, ...,zp),i=1,...,n TRL, ZOMEKOEEEX T 5. T—
2% KHDERY DN SR X, k=1,..., KIZOET 27D, ROBHBEEEHWS.

7= e 7 — Gl 3.13
{c%, Izzlz,n, K}Z Z HfE CkH ( )

i=1 ZeX}
ZZT, |lo -l = ZdD:l(xid —aq)Pl, 77RAEZ—=FNI ¢ = (¢, ..., cop TDH
5. ROV THRMEZITS 728, K-Menas 73V XL EMHIN L TFORIET L)
ALZEHT 5.
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Lag' 5zl %, zheho 7 KU TRAEZHET 3.

a= argmkz'ani — a2 (3.14)
2. X pEzehizr &, XREFHET 3.

. 1 .
%”%7ﬁ-z:%$:anK (3.15)

Eomex®
22T, o XV gy sfEkokcHy, g ErXxP o k+1)EEHDY F2Z—
HLTHD 7 7 AR —DREAITHY T 3.
HENSWVEBE e L, TRTDEIZOVWTKRTEBETH 3 |GGl < e 2T ET,
(1) & (2) DFNEZ#EDIKRT.

K-medoids

k-medoids 1%, k-means 73V XA LDHEBMTH D, k-meansa TlX, 7—Xtv b%Zk
s o 22278, %277 ARIRERZEHD H TS, k-means TIIFNIUEDFIET
5, RERDMENIREZIENL, 7I7RAX) V7 OMBITHEZ321T 5. k-medoids T
FATUENTFELTD, ZOWERPRET AN TES. Lo, kmedoids 1X k-means
WL TEITEEDEMN S 5.
k-medoids & k-means D3iEL)
o k-means : %7 7 AXDNREKLIX, ZOIIFTAXNDOT—XDOFHEEL Y, 7T A
RNDT—=RDFELRHAEL, ZOFH2RETRL T 5.

o k-medoids : &7 7 AXDREHIZ, ZDIITARDRHDEEL D, 77 RARNDT —
ZDOHFMNS, DT —XEHr ORISR 2 T — R e RERL T 5.

K-medoids Z{T 9 I DIC T T AR —BEHZ 20BN H 579, LTy btz
FAWTHRER 2 79 AX—HEBRET 5.
ILTYy bR

SILITy O A ZNIXBICHREINTVWRIZLYREWL. B30 52X 3IEST
WRIFYRW., O ORPLICHRHEK I JAZBERD L. &7 —&2F 27N 20 124
LT, UFD &S rzy MEEERD 3 [7].

< VGEHERE >

, 1 : .
ad = — — Z |z® — )| (3.16)
‘C'm N 1| W eg;
< AEHEE >
. 1 . .
b<z>:@____| > |2 =20 (3.17)

(D EChear
<ITy MRE >

b — @
max(a® b))
AR TIEIRN2DDI FRAR—=010, MARIODI FAX—FTOIINLTy MREZEET
AL, ZOH5DHT—RBBDOEWT FTAXR—EeHHT 5.

s —

(3.18)
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§ 3.3 HERODOEND EHEERY FT—2

BEEM: D EWHEEX, —FICHERT 2 Z e B2 WnWizd, 256 OFHFEDO R Z N
5Zr T, HEEMOBERMEZEFEST 2 2 e TE 5. o CIEHEER L O Simpson &
B WIEEZ W THEER T oHEESWE LR L, HERRICH 2 BiGE L HEEE T
ATHPN A HEE XY VY= FHENS. ZD X5 REiEo 2@ L T, HiE
Rl LOEKRN AR ST 2 e BTE S, AT, &7 7 XAX—HNOHGEIZED
EOREBRDBDH 200 THET S 2HNE T 5. HEREFRE DT 2I1213FEIT Jaccard
2%, Dice fR%, Simpson REDHWSHN S [7].

Jaccard 1%

HIZEEALDHIEEBITOWVWT Jaccard 78 J (4, B) 1%, U TORXRTERINS.

_|AnB
- |AuB

Jaccard fREUT 2 DD T =&ty MNEOHMEZH2FETH 5. 200EF/IIETENS
BEOHS BLHEERNEHDIEGEZRLTED, BRI 5L =121, H@ET 2ERED
B EFIZoekD, REBIZ 025 1OMDEE %S, TFAIMIA = ZIIBWTIE, X
BENEOHELEZRIIEEE LS. BRI 2005EA R EELLNEENS
NEEPBAT, 200BHANREENIXEDEGZEETS. HEanKREITE, 220D
RIS DT =22y hOHIZBWT Hawv) CHMrs2 2N TES. 2D Jaccard RE
DREZVZE 2D00EEDHMUEITENE VR S.

J(A, B)

(3.19)

<Jaccard RELD R 5L >

Jaccard (RELTIEI D EHT 2 DDOREOMNESZ IR T2 Z L THEHZEELL, ok
BRI OFLEE IR T 2R E T2 AT EEIC LT Wb, L2 L, Jaccard fREUE 2 DD
BOEEGOEZBIICKELI KT T 2720, ZEGOERMNZWITY Jaccard 125X
a5, 2k, NOH>SHIK LR THEEZENZ WIE LD SV
EWVWHREE BRI TS,

ZIT, ZRAOEFRHOPEZMA, HEERDOERBOFEIIEAZ B < Dice FREL
DRRE SN,

Dice &3
HEIEEALDHHIELSBIZOWVT Dice R DSC (A, B) 1%, L TFTORTERINS.

2|AN B
DSC(A, B) Al 18] (3.20)
Dice EEDEFENZL, Jaccard REDERRDIEE |A|U |B| % (|A| + |B|)/2 £ #1933
ZeTiEoNnd. Ko TDice REUI 2 DORE D EFF L HBMEZHOEEGERL T
B, Jaccard (R FIRRIC 005 1 DFEDEE 22 Z e bhb. £z, 5563 Jaccard
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REL Y [FIRRIC Dice (REDIKZ WY 2 D0 EOHELEITEVWEWR 5. 7% THES
DHEER o NRESOVEHEZR 3222 T, —HOEEEIEZRIBEAKTH
LGB CIWHELUENE L IO2MERZE, HBERR2EH L -ZHEUERFTEL T
w3,

<Dice R D R >

FEECHFHALZED, Dice fREDEFRAZ, Jaccard REDER KD R%Z TFI%E
BORFH o NREASOVEIERER T2 T, ZEEOBEZEIIERICK-
TG B EANDEEEEN L TWS., LaL, BHILTWE2I1IdW-oTd, 28£E
DBEZEBUTKEREND D ZEBDERBDERITIZ - 7256 BIZX, —HOEEH
MOEEZNTELTWBEDEE)IZ, Dice REUFMETLTLXS.

Z T, ZREDEFEBOFZEZ MR £ T Z 72 Simpson (BRI,
Simpson RE

HHEEA D BLESR BITOWT Simpson R¥ overlap (A, B) 1%, U TFORTERX
nb.

|AN B
min{|Al, |Bl}
FEEDEFR LD, Simpson REUZ 2 DDEED S BLHERHM DIV OEFEL » HEE
FZHOEERZRLTEBD, Jaccard fREP Dice RE LRI 025 1 OB 722 Z &
DBbhb. F7z, Simpson FREBKEVIL 2 OOESGOHMUEITE W (LT VWE) &
WZ 5. Dice REDEMNIZ, Jaccard R DERKDITEE AU |B| Z (|A| + |B|)/2 £ %
ez e TiESR. ZTHISH LT Simpson RO EFRERNIL, Dice (RE D EFRAD 77 EE
 NRESGOPHEZRLY o REGDSIBEDRVWITOREFL £ 352 8T, Dice R
I DD ERESOEREIIC X 28 NS, HINCHBEERE L B L EHMUERT R H
FHLTW3.

overlap(A, B) = (3.21)

<Simpson fRED R AL >

FEETHIHBALZED, Simpson REDERNIE, Dice REDERADRZE 24
EDOVEEER o REEDIBDVRWHOESZER 3528 T, Dice R X
Db EEBOELBRIC X 2282 N, MENINCHAER KT =N L EHMEHES
EHLTWS., LaL, Simpson R TIXERBD DV WFOEZERE R LTW
3728, —HOREGOEZHNDPRVEEIC, EREOEBHEN NI IIZL THH
PUESIZIEL ER-oTLES. ZOMELZMRT 527201213, 2 O00ERGDOEFRHITSEK
T (BEEZRET 2, 2EAMOBEZHMOEIEHHEANTH %) 2T 25 & L.

HEFELAY P —2%3D 7T 782D 7T 7 ko TR EITS. 3D 572 2D
FZ72WFFNEFNX Y T XV y bDIFET .

3D Z7DXY v b, TAXUw
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