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1 1FL®IC

FIRFEFRIE XD AT DT T BETCZ DX DR %
TO2XA7THD. FARHERZITS L THESIZEL-
THONEBEPRFEREZ Y TV RA LIHET 3
iy, A@ELRaIar—rarva{E#Edsa
EMTEDLDITRDE., TNETIZEHEWRIRY A5
DT BEMERFIELE LT, AW T L —AR—=2
FEMEBHERD 7 L — X5 — 70V % AW TERIER B % 5 <
TEFE[] REBREALNT NS,

PERDBEMIIR Y 27 ATIEXDOKIEIRKS £ TH
RETDRW. LrL, EHECHEHOI IR SE
TOXETIE 1 XHPELS RIHEALEH B2, TD
G ETRERVBBONDE ETIZLA D OBIELFEE
LTLED. 72, BELEETRH U LVIEXHET OB
RPMBIRIZ R D Z e b Y, XHEAOMMET S B
MENFEAET D, ZOMEE LT, BEPEES N
HEDPARERIEXDBFRBADATIE L TERZONS
BENH D, XOKNNKE EFTHREfTbRWwI 2
ZRE L TOVBRERDOBMIIR Y A T LA TIXFEERL
Bz o -BRBETHIRZIT > ehoTLES. Zh
5OREIZE LT, ZHE TOEMBIFRIC X 5 HKEH#E
RPETIE, XENSWF Y 27208 L THERYT %
eI X OB RMPE O NS EFTORM ZHIET %
MARRINTEZ, LHrL, TIBEEZ NS L<TH
T BIEEFRBEELI TR > TLE D720, FHEHER
VAT LEBETABITIIRER RO XA I VT R
VZEL, BILEHREELOBO MLV —FA T %
RETIZHEND D, T/, HELHARFED L S
EAS K E K BB E5EN TOFIIKFIZEBEA K E <
BABMEMIZH L7280, TS DS EENTORKRBERIK
MBEREVWEEZLONTWS., ZOEE, EIEHOA
NEEDLOPARERB VBRSO L LD RRHET H4H Y
DFFRIENEZEZ 5N D.

ZOMEEMIT D=2 —F VEEMEIER (Neural
Machine Translation ; NMT) €7V [2, 3] DAFFEE L
TV OPDFEMEERINT VS, Guet al. [4] I3,
BEFEOBIR Y AT Lz LT 1 B3EE2 AT 5 READ
b 1 BEERRY TS WRITE D2 2OD7 7Y aviEE
HZEL, BEAIVIIIBVWTYVATLINELSDT

T avEFIRERONERET oM EBAEY
Lo THEETEHIFEEZRELTWS. £7z, Alinejad
et al. [5] TIXZDFEZIIRL, PREDICT £\»5ik
WCANEINEHERZFHT LT 7 avz2BMULEZT
BERELTVS., INSOFEIE—EORRKEE %2
o FRIEZHIIKT ZZ L ITRIILTWE L,
REEV XD ER P SBIRT A2 Z LI/ LTl
BTN TORWI ERBEORE I ZFHETE W
WO RENPEEINTWS.,

Ma et al. [6] Tl “Wait-k” € F )V L IFIEN 5 FH
WYY TINVRFEIREINTVE., ZOETIVIEEK
SO SXDOANTH U THIZk =27 VENREE
TYTIVERA LIRS DERKZITS. ZDOHKIZE
DBIER 217 O KR e B 72 & 0 Pl &2 47 5 B O i
EHELUTKRS 22 TE, Th% End-to-End T%
B2 TEDL. ZOFHEIFFEEIZ Y TIVICE
M S THEN S N Y EEDPHEZED S HFE DR
RAZIZBVTEWVEEZERLTWS. £z, k 24
XD TRBIEORESIZFABTLILNTES
EWVWIHRRBDHB.

KR EH O BERR BN AR IZ 3 L€ NMT OBIERKEE 1M kL
72, FEENKREL BRE-0H L W2 INTWSIE
FEI S HARGEANOEKHER X A 7125 LT NMT % i
AT 2FREIZODVWTIRIFLAEREEATVARY., Z
AR TIZ, “Wait-k” EFIL 2 WZEH S HAEA
DRFHER X A7 U CTHEMA L, Z ORISR OHK
FEXR RSz DWW THRETT 5.

2 Attention #4814 Z Encoder-Decoder E5
WIZE B NMT

XU HIZ, R E LT Attention BEME AT &
Encoder-Decoder € 7V [2] IZDWTHIAT 5.

AN (ABRF) X BXOHA (AR Y
EUTDOLIIZEERT 5.

X = {Xl,Xg, ...,XI},
Y = {y17y27 "‘7yJ}'

ZIT, x; e RSXLL i BHHDASIHEEE KT one-hot
RZ MV, TRANXOEE, y, e RT*NE j HEOD
WA BEER T one-hot X2 bL, JIZHAXDOES



R

ZOW, FHEED» S HINEEADHH L WS ME,
BUF DIz 5T 3 G R % Kok T 5 B
iR Y 2023 T 32210k T ZEMNT
x3.

Y = arg max py(Y|X) (1)
Y

ZDOXIZHRT B EHERIE, HEFEX X LA 5
ETITAEKUARIAR y; 25 BRI S 2 Sefbf &
WROBEDOIE UL TU RO LS afgEns.

J
po(Y|X) = [ poly;ly ;> X). (2)
j=1
ZZTORETIVDNRIA—=RERT.
£ 7 )Vi% Encoder (§2.1) & Attention + Decoder
(§2.2) D 2 DDEEHEN» SHE S, TDEH5H RNN
(Recurrent Neural Network) ZHW TR S N5,
2.1 Encoder
Encoder ZANX X Z Al & b’C_f)%L)‘EX v, RNN
ZBEUCTIEAMORBNRENSZ L h;(1<i<I) %
SIS . N
h; = RNN(h;_1,x;). (3)
HRRIZ, ﬁﬂlﬁc:jﬁﬁ‘ff_)\ﬁﬁi%)\ﬁ?5 ZeTHA
FOFRNIRERZ ML h,(1 <i <) »BE505. Z
NS0 2 ODHADEEIVIRERY FILEfEaTH I &
TUTDESIZADNXDRENWVIRERY SV ERS. Z
NIZEDERTDORA LAT Y TIZEWTHIZD k%
ZRUZBNWIRERY MLERLZENTES.

h; = [h); by). (4)

2.2 Attention + Decoder

Attention + Decoder Tl& Encoder TFHE X 117z A
HXDBNIREERZ NV SBIR X DOHER 1 DT D
3 %. Decoder ® RNN I HABZAVIRIENR 2 b L
hy 250 F D, EIIREE L EEOH IR0 5 FHiRY
ICHGER KT 5. IHEE y, OFMA EHRITLIT
DESIZERIND.

pG(Yj|Y<j7X) = Softmaz(ws(ij)a (5)
d; = tanh(We[c;;d,]), (6)
d; :RNN(d.j7yj71)' (7)

ZIZT, W, W, 3FEINDINITA-KTHS. %
7z, ¢ BXIRRZ bV THD. ZDc; #RDB7DIC
Attention &N 2% AV 5. Attention 8% T
X, ANXDOBENIRERZ ML h; 2ZDHERT FLIZ
WIS 2RMEATY 7 jItB I 2EA ay 23MHEL,
FOEALENIRERY MVOEMMT EEHE2ES Z

ETce BWUTFDESITRDENS.

I
C; = Zaijhi» (8)
i=1
cap(d’hy)
Zf,zl exp(djrhi/)
3 “Wait-k" ETIVIC & ZEERER

Wiz, FRBEFUZHWV S “Wait-k” €T IVIZDWTET
HY 5.
PERDBEWIBIR Y AT AL BB AN I NG Z &
EIRELVEFE 27> TWADIIH LT, ERS@RS
AT LTI XDREDANB AN I NRENL SR %
TFORBRERDHL. TDD, HEOMEERE T ILT
T B &M EMELRE LT (2) DX ITER
INBDIZHLT, “Wait-k” EFLTIEUTFDO L S
EFZIND.

Q5 =

J
po(Y1X) = [[ po(y;ly<jrx<q)-  (10)

j=1
ZIZT, yo, R G ETIZERLUBERSS xcg)
ZHEZ] g(j) ETICANINHEFE X ERT. £z,
9(4) 1& Decoder BRLIAT v 7 j £Th—2 V&EAR
T BHFIZ Encoder IZX > T I NG b —27 VEER

U, A FD LS IZEET 5.

. k+j—-1 (Gj<I—-k

90) = {I ’ Eitherwisg) (11)
ZOWE, kIXFRXOERNHEEE XD AL LD BH
Wk b=2 VBIELTWAIZ RTINS IN=RTF A —
RTH5. EVErz s, ZORIE Decoder 73k —72
VEERTIBICBHTE S HSEMD -2 VB E
K. BUIDO =27 VEERTBIEICTIEE b= V5
DEFBRPT Y I—RINBHT R LW TE, 22T
THUBIZOWTRAEEZAILATY TIZBEWTCHWNE
BMOBNTESE F—2 OEMN 1 DD2HE T WL,
ZLC I—kATYy 7TRETOREE[MD v —2 >
MARNSINIREBL B2, ThUE ( >T1T k)
DAT Y TTIEBEHTES b= v OBOENMKIEE
D, HEREXD =0 VT—ELRS.

F7z, FRHEGRTIESORPHERE U2\ IRE T L
RIFNER SRV, R (4) DL SR HEADRY
FMLEZIBTET, HAMDRZ MVOAEFIHATS
LB, EDRD, MEROEWIRY X7 AT
X (8) &R (9) TEHHE XN T Wz Attention HFEIZ &
LXMRARZ Fbe; B, AFDO LS IZFHRIND 51



1 EERIZHWZa—8Z,

Number of Sentence
Train | Valid. | Test

ASPEC || 964k | 1790 | 1812

Corpus

%5,
9(7)
cj = Zaijh_)i, (12)
t=1
%
cop(d! ) -
Q5 = - — .
Zf,(i)l exp(d?ht,)
4 ZEBR

“Wait-k” €T IWIZ & B HAGEN S HFENOFIER X A
7 TOERZIT, ORI ROBEPHERITD
WTHEL 7.
41 EERERTE

EFILOFEREIZIE primitivt 2 Wz, £/, En-
coder & Decoder ® RNN iZZNZ N 2 D LSTM &
U, input feeding %17 7z. HGEHDIAANRT ML ¥
BRAIRIEENRZ PV ORGEEIFE DL 66 512, I =Ny F
DY A XL 64 & U7z, FElIESEe B SiETHE
L, ZDY 4 X% 16000 & L7z, wE{fb7r3) X4
2% Adam([7] Z{#iH U, gradient clipping 1% 5, weight
decay 1Z 1070 I EL C¥EE2{To72. RrYyTTY
N DML p 1% 0.3 £ L, learning rate 134 epoch Z&
\Z validation loss 2M& F L2 WA IZDO M 1//2 2
B2 e aMEEZITo7Z. £72, T A M validation
loss Z 8k U2 ETIVIZ L o TiT o 72, FEREIZIX,
FEBNER D HEFERE & U C—&icfifl s hTw
% BLEU[8] ZffH L 7=.
42 F—4tv b

HARGELEFEAND R AT TOEBREITIICHTZ>
T, NI L) a—,8A¥x LT ASPEC[9] 2fH L 7-.
ASPEC XD 2 — 2T, HKKWE X CTEMAH
NS W EEMRXEN OSBRI T WS, R LT
a— A DM Z R

WEEB L OHAGEDO AN BAEY 77— F (10, 11]
& L, Sentencepiece®® ZH\WTC h—2F 1 X%&1f7>
. £/, XOEIHN60 h—27 v %2@BR2HD, ¥
LoP—HDXDEINE S —HDOEID I HFU LI
Ko TWBEDIZHLTIE, TOXDRT 2%E T —
ADOHIRT 274 VR VT RLTo 7.

*1 https://github.com/primitiv/primitiv
*2 https://github.com/google/sentencepiece

3k 2: BLEU 12 X 2 #li%5 8. Attention Encoder-Decoder
DOREEFFTMAT -2ty NTORESEEXDEPI A =2
VRERT.

EFL | WiE N —2 8k || BLEU
Attention EncDec[?] | (29.86) | 35.70
i 3 20.21

“Wait-k" €7V [6]
23.01

43 REFER

“Wait-k” €ETIVORBIEN—27 V8 k% 3BXU5
IZERE LU CEREIT- 72,

BLEU (Z & % FAfif& 5 % 3R 21289 . Attention
EncDec ® BLEU 2 a7 & AR5 & “Wait-k” €T
NDAITIFDUMBMNEERE -7z, LA L, atten-
tion encdec M SEYIEIE b — 2 EH 29.86 72 DIZHF L
T “Wait-k” ETIVORBIEDN 3 h—T VP55 h—2
VERBIZNEIWI L EEXL L, ZOETNVIEEED
HENIMEOLNTWEEEZI NS,

44 ER

PLEDEBEER LY, “Wait-k” & FIVIEHIED R K
WRZAZIZBEWTHIERITNIBEBIEIZBEWT —E
DOWFRKEEE2ELHTESLZ b o7z,

FUTEIED k=5 DL EDOREROH 2 RT.
Example (1) TI&, FEFEXD by this D7 ¥ using
DBED DY, SEERPRERTFHIC X 2R TIEEENED
AN THRVEBTREINTVWE Z Ldbhs.
ZIUTH LT “Wait-k” EFTIVTIHEEZIES T720,
HEBXEDREIHEPKELLEDboRVEIIZZENSD
HODREZESHEDLIENTETVWE I VLIS,

—} T, Example (2) IZFEICEBLTWBHITH
%. ZOHITI {Details, of, does, rate, of, 7} @ 6 .
FEDRANIN-RECTRYOFGEEHNNITE720D, %
DRAIVITETIZAITEINT W TBERDFEM »
FEELTHAINTWS., ZLT, TDOdhLIZH<
RETHD [STAFKEF] LW ERPIKITES TV
T, ZOPOL DI THRBTRTHAPERINT NS,
MOBRERZRTH, ZDXSITXRY» S ZDEIZ
AHNENLEEZTHTE IR HELWLFHA R ED
BFRIZPWT, 207V —XDEHIZEVWEAIZS £
KFRTETVWRWIRR OGNS, Zhik, 1207
V—=ZADY A Xk EDEREVEHHIZTZILV—XDK
MR EREBE Z RN TE R R0, Bkt
BLUTWBT —2AWREELTVWEDTIFENDEH X
55, £z, TOETNVOERLIEEZEZD L, 2D
O RGHEITIIBAPSEREEMNT S LB XEE
ERTE2LELEHS. LL, —RIZEHAINSE AN
FLIA=RAZFZD I BRXLBEVREETN TR,



% 3: “Wait-k” €51 (k=5) TOBRH.

Example (1)

[REFEXX: The germ line was peculiarly manifested by this, and the analysis was carried out using
fluorescence correlation spectroscopy and laser scanning type fluorescence microscope .
SRR T X o THEIEMIE RS 2 R BRI R S8, BOUHB S BIER Y, U — YRR SO EEM
85 % TR 24T 5 72,
WERFE: T K o THEIRFFFRINTHB L, BOCMBE S e U — 3 — B R AL 2 W T

RN 21T > 72,

“Wait-k”:
ZHWTIT 572,

AFERSNE Z DML TR FEBL L, T QT 2 BRI 8k & L — Y EA R SOR BT

Example (2)

[REFEX: Details of does rate of "Fugen Power Plant” can be calculated by using DERS software .
SIRE:R: DERS V7 bV 7 2MHWT IJIFAFKEFR] OREREZFMIHETE 5,
fekFiE:  [STAFEEN OFMEEDGFMIEDERS V7 bz 7 2HWTEHTE 5,

“Wait-k”:

FREROFEMIE, FRk 10 FE» S E S N RGN ] ODERS ¥V 7 bV =7 & W TGl

BTE3,

Zh o OREIZNT 2R AL UTIE, HEREXE
DFEENKEL EDL SR VW2 EETF—X2 LT
FEETHZERENMIF Yy o EHEL, FyYr o
BN TANERfFO ZeRENEZIOND.

5 F&ob

KX TIE, “Wait-k” €TV Z2FEDP S HAFEAD
FFRGER X A7 12 U TG L, ZORFRMREOEE
PHESICOWTHRN Z21To72. TOMHE, FEBCH
WT “Wait-k” €T3 b= %5 b=
SIEFWITNEVEBEIZEWT —EDORFEE 2 EHT
LZETETCWVWBRIEDbh T,

SHOPEL L TIE, HEEXLDOGEIENIAKEE
DoRWE S BHIIRXDERPEFD LS T — X 26
HUZBEREOFY, GEUSEADORIEREDNEZ S
na.

R
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ZFEDOTHS.
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