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ARTIX, SAERD REHSER X A7 D= DHF
TR FERRETS. KRXA2Z, QR EET
AN EEBEMNBIEGZ 6N, BIEMENZE
Mo TWED R T 2 NEZERT 5729, Fit
FHRBELZE > THERARAITH S, Kk, AKX
ZWRBT =R T = oMK L TRH X Z AT
WIBU THRE S 2 FEDAMZ L ZEZ oy, #
Fl 72 MREIE Z 2 72 DITHEREDME WL & W0 S B DY
Hole. FZTARRTIE, BRIZEFEELISTZD
2, MRBRLUBHXOREITRE =2 <R
L, #D b —2 2% FHF 3 retrieval, masking, and
generation iR T 5. KR D RFHSUER & X 7
ZHWIRHMEERC XD, BHEIFHE & ANTFERHETRE
KFEID DEWEREZZER T 2 2 & Z2RT.

1 IXCHIC

SIERR D BRESOSCERUE, SUERR D FTIER R 7 [1-4]
DX ITIRD ZEEEEST 2D TII R, ANXD
BIEMEPBRER> TV I 2 EMHTEEX R T
H 5 [5]. BRI, XERY 2E80 AT (I
Z X, “He agrees the opinion.”) ¥ SCFHLA D HipH &
LTEHEZONBBIENE (3:13) BEXoNGE
12, BIEM @IS 2 f#EE X (“The verb agree is an
intransitive verb and cannot take direct objects. Add the
appropriate preposition.”) Z4M T 5. KX X713 H
BOXFEERY ORKZH S Z e N TXS720, Sib
FEBEZL o TEIDARBEAIIZEZOND.

TER, AREZZ 7128 L T retrieval [5], simple gener-
ation [6], retrieve-and-edit [7] D 3 DD FEBRE XN
TW3. £7, retrieval 37— X 7T — 5 AN
WL GHEYIR R MR T 2 FIETHE. 20O
FHETIE, EFMUIEHRNES ITITA 205, MR
ENTfREH L DIREDTERVE VW REDLD 5.
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RIZ, simple generation (& A J1 3 H & [E RN %
T EFIETHS. 207D, ATTHUTE
LR L DEBDRFTE 208, A2 T v FTfig
M Z LT B2 HEND 5728, retrieval £ D HE
TIOALDHE LW, ®&IRIZ, retrieve-and-edit 1%, T4
LFREOHR[EHAGOELFIETH . BKRY
121X, retrieval 12 & o TR X N2 EF % simple
generation D AJJICHWS Z & T, ANXZIGLT
MBI NI RH e HEZRZL2FIETDHD, simple
generation & D & EHWHRERIER T 5 Z L ARG
NTW3, UL, retrieve-and-edit 13 X 7= fig
MXDHE, WETIHEDRN =27 ¥ 2 #ENC
FEXZATLES D, 1ERFEOT TR D ERED
TwZ eBmES TV [8].

AR TlE, retrieve-and-edit D FRE % @I 5 5 /-
DIz, TDOFEZILGE U Tz retrieval, masking, and
generation ®IER T 5. BEFIEE, MK, <R 7,
FERD 3 DODEY 2 — L SRS 4L, retrieve-and-
edit CVRATET 2 — NV EZBALLDBDTHS. <
ATEY 2 =X, MBINLMHXDS B, EfRE
DML EENR V=T VTR T B LD
W2, B2 IR TIRZ =2 VICEHT
2, LBEWHhO @ ziT5. I TEREN2
N A7 ENTMRHRL R EREY 2 =D ATNTHV
28T, RAZ b=2 v ETT 2 LD HK
fRAM Z R T Z 2720, MBI NfEH X D& T
REZHZZC I ZMFLTVWS., 22T, 12
RFEREEY 2 - VO N B AR — FiE#T 5
729, ERIDEY 2 —LOWRENEFDEY 2 —)L
OURBICHEET S, ZORELREBT 279,
FHCHREY 2 — D B 1 fHDOATIE R L, k E
DFER % W % multi-decoding ZIRER T 2. ik
D RS R R 7 W AHliERRIC X D, HE)
FHECIRBFIEIECRTFE LD b E VR 2 ER T
5% my. T, BEFEEZHOTI 27— F
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& 22 T3 % Generation Challenge 2022V 12/l L 7=
72, ZOREFRICOVTHIMET 3.
2 REFE

K 1IHE 27, EREY 2 — L0 5K
ENHZMEFHEOBELRT. AT, WX
BRR AT DA% X = {x1,- ,xm}, BRI E
Y={y, -, yN} EEFETS. TDEE, x, &y, 1T
AN, B EENE V=2 %, M2 NIZZER
ZhD =7 oBERT. T, BEMNEBZMNE S
NIVP={p1, - ,pu} (TDEE, pnef0,1}) ITE
g5 5. Bl ZX, ANJIXH {He, agrees, the, opinion,
3, BIEMIED 3:13 D&, P=1{0,1,1,0,0} £ & %.

21 BEREZa-IL

KED2—LTIE, Xt P, BidXOEEDSE
RENTY 2ZRFNRT PVIZEBL, XTIV
MombmWwat A4 VEUEZRTY ZH T 5.
aY A VHELE s X, Rk TEHENS.

s =retreival(X,P,Y;Oc) (1)

Z Z T, retreival) I3MBEY 2 — LD, Oret
WX EARER ST XA —RERT.

retreival() TTHON BB E LI RIZRT. £
3, REHWKMH->T, XY ZRIAKRHEQ =
{g1.--.qu} E R={r1,-- ,ry} TEHT 3.

Q = TransformerEncoder(X; Oret) 2)

R = TransformerEncoder(Y; Oret) 3

Z 2T, TransformerEncoder() 1 [9] & Rk D& T
» % Transformer N—AD TV a—X%EFRT. X
T, 2Oy a—XIZHFIFEFEAD BERT [10]
PHWS. X2, XK@ IKKE-T, Q2 PEHAWT
ANXER—DNT bVICEET 5.

M
u= Z qm " Pm 4
m=1

T/, TR T —h BB IR SN RSO, X
D [CLS] =2 Y DENRE (r) ZHWVWS Z X T,
H—DR7 MVIZET 3. ®RIZIZ, ur0ay
4 VHENEZKXG) »oEHT 5.

u-rp

retreival(X,P,Y;Oet) = 5)
llaelllr 1]l
2H: KTV 21X D = {(X, P, Y,
8H, -, (XC, PC, Y, 8O ZHWTHE I 5.
1)  https://fcg.sharedtask.org/
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CZT, CEANXENETRNLVDREZ,
Y ={Y',.- YO} ZHE D DX DEEERT.
F7z, 8= {s¢0 - 5Py XS B IEfRD iR
BXYC b, Y HHEIRL Y D Levenshtein FHEL
E10EEEET. ZOEY 2—Z, XL P,
Y! D OER SN BT PV OFEBIE D ¢4 1238
I &o1ieK6) LhEEINS.

1 C D
E-\fret:C._DZZ

c=1 d=1
c.d . ¢ pc yd 2
(5“9 - retreival(X¢, P, Y% @et))” (6)

BER: L) kt-1T, Yy romRkoayg
HUEZRT Y 23 5.

Y = arg maxretreieval(X,P,Y;Opct) 7
Yey

22 YRAVESa-l

AEY2—NLTIE, Xt P, Y5260 GE
W2, YOF =R LTRRAZTEh, LRV
POMEAEERITS. BRI, A7 IR0
L={l, - ,Iy} (ZDE %, [,e{0,1}) 2 ®) I
EoTH T 5.

N
P(LIX,P,¥;Opsi) = | | PUIX, P, ¥;Ons)  (8)
n=1
ZZT, Ouask XFHEAJRER N T XA —REFT.
AED 2 — LVEBRREY 22— L EFAEDE
TN —FT77Fx THWS ZEDAIRETD
5. 2D, X4 &h, X Pr2ull, Y%
R={r,, - ,ry} TEfTZ. R, YOKEr—72
RT3 EEER 9-10) ITK > THEET 3.

P(l,|X,P, Y; Onask) = softmax(v,,; Opask) 9
v =[ul )" (10)

Z 2T, softmax() 1&iEMELREEL softmax % F W 72 4%

AR RT .

B2EH. ATV 211, Dk = {(X, P, Y,
N, . L (X, PC, Y, 2Oy RRHWTERE IR, Z
T, LC={LS, - | LPYIX, Y D OBERL Iz ¥4
DE—=T7 D55, YCREFNRW =T V% 1,
ZRLNE 0L LT NVEGERT. AEY 2—
M, RADIWRTZr ALY Fav—HEEE N
THEEINS.

C D
Frask == ), > Jog P(L™| X, P, Y% Opaq0) (1)
c=1 d=1
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(1) BREZ2—-I
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REISNIMEHLY s RRYINIRRXY - EMINTBHXY

.......................................... A — A
aH 1 VEUEs [MASK] 2 ¥3 - [MASK] Y1 Y2 Y3 YN

i} t o - s R
[ Encoder Orﬂ [ Encoder Orﬁ 1 11 [ Encoder Ogen | L| Decoder O,
H B — 1 t t ¢ t 1 1 1t 1 T ot 1 1
RIS Y ANIXX UBZANILP | Encoder O,¢ | Encoder O ;5K Xy Xy v Xy [SEPI Y1 Y2 - YN <S> Y1 Y2t YN
| BRI DES ANXX IBSANILP J1 2 ¥z 0 Iv-1 v | BEMBESCAANNX Y

Y

B1 ERFEROME

IRAVNEB . KEY - LOHEEZ, R 1212
X oTEfTEIN 3.

L =arg max P(L|X,P,Y; Opask) (12)
L
BRI, RNA3) Wkt T, YITEEhE P —2 v
ALY BHITA.
Y =MASK(Y, L) (13)

MASKO WX L DT NAM 1 DL E, ZD T IULIIHE
TEYDM—FVESAZ b= VICELRT UM
ERT. ZOLE, EAREY2— L TREYRAY b —
VDRI N=T v TT IREND B, Z
CTEBLEYRA V=T VOB ERTRE b —
7 DIBT LI T 2D TIERWY. £2T
AT, 12D AZ =20 r—2
V% THIT %%, span masking [12] % FW, T
BRAZ M= V1 DDA Z b —7 BT
5. FORD, YeYDM—27 EERILCTHS L
BRSZW. F2, IRTOITAAD0DGEE, £
REY 2= ENXT, BFY ZHI1T5.

23 TS a-I

AED2—NTIE, X={x, - ,iu} Y DEX
LNGEL, YERERT S, 22T, X IJMEENM
BOHPHICEETNS b—27 VERFENTHTZ 212 X
D, o0 UDEBIEMNEOFEHREZE L AIXT
H5. BARINCIX, X 2 Y 2Rk N —2 > [SEP] T
S U7z, Z= (&1, %M, [SEPL, 31, , N} BATT
LT, R M- TY ZAEKT 5.

N
P(Y|Z;Ogen) = | [ POrulyts -+ yn1,2:Ogen)  (14)
n=1
T T, Ogen FFHEATRER T X =R ZRT.
AKEY 2 — VX, Transformer X\ — & @ encoder-
decoder ET VTR EINS. £3, Z =K (15 1T
o TRNKI H IZEHT 5.

H = TransformerEncoder(Z; @gen) (15)
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RIZ, Yoo yeor & HZFAWT, y, OHBIHERE
R (16-17) ICESWTHEH T 3.

P(yalyts - ¥n-1,Z;Ogen) = softmax(w,; Ogen) (16)

w, = TransformerDecoder(yi, - , yn-1, H; Ogen)
(17)

Z Z T, TransformerDecoder() i [9] & [EI4E D S
T®H % Transformer N— A DT a—X%EET. &XFE
TlX, Z® encoder-decoder & 7 /VICHFTFEHEAD
T5[12] ZHW 5.

EEH. AEY2-0IE, Den = {(ZLY), -,
(Z|Peenl | Y1 Zeenl)} B W, R (18) ITRT 7B ATV
fev—HRICk-THEEINS.

Loen = — log P(Y|Z§®gen) (18)
(Z.Y)€Dgen
FA=F: Fa—-FRA UL THEHX
ns.
Y = arg max P(Y|Z; Ogen) (19)
Y

2.4 multi-decoding

BEFETIE, 3200 a—LoHhEH R
F— REHT 5720, £ a2 — VORI ER
DEY 2 —NVOWRIKET 5. 22T, &EHN
WHH XN B RHLDEEEZSED % 5L LT,
multi-decoding #1243 4. multi-decoding IR E
Va— L TEM1ETIERL, k HEORHLERR
T3, TZTHRRIN: k BOfRHCEHW, 1D
DANLIIH LT kORI EERT S, 20
5 k B DH S, 1 DORH L ZERT L L
THREMNZHDZETVET 2. BRAEE LT, FL
AN L TEBL TV ARSI ZEH L,
DBV EERT S, L, EELTWS
BRI THo72D, TRTOMHIHEEL TV
ROAREE S H B, 2D XIRIGE, HIMHT
LENDHND k-1 ORI, BLXUEATIXED
Levenshtein ZALUE 2 EH L, ZDFEHEDIRD &V
HDEEINTZZLT1O0@HXEHNT 3.
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3 FHEsEER
3.1 SEEREMF
F — & . Generation Challenge 2022 TH2fit X 11

Jo, AN, BIEAE, @ity MiZikoT
T2ty e, 2EBOKT Xty tE2IEK
T5. £F, Dret TIF, Y LERLET—X2LY O
EEy FEHWS. 22T, 8ty FOFTRT
DY ZHWT s ZRBET 2 2, FBENEND
DHZL VARG 7T — Xty Mckb. 22T,
WUE D/NEREE AR L D DAY 5 LTI 2 &
Y % T X LICHIBR L 72, RIZ, Dpask T,
Y Dret ERICDDERV, YEDSH, Y IIEE
Nenwt =2 2% 1, 20l e 0 LT L 21F
JRU Tz, BARIC, Dgen TlE, Drer MERFFICHEH L
FRLUEZ FWV, & Xt LT 10 o ve & i
L, Drask D L 225 ¥4 = MASK(YY, L) %182 2
YT ZERER L. R1CENZLOFMERT
BE: ARTIE, REFE MREEREY 2—
L% B\ 7z retrieve-and-edit, MR E I 2 — L D A
@D retrieval, EKEY 2 —/LDHAD simple generation
ERELL. IhSDFEE, HAEEFAET
JL % fine-tuning § % Z & TH¥H X, BERT 121
HaggingFace ft [13] @ bert-based-cased %, TS5 IZ1&
t5-base % F\ 7z, retrieve-and-edit DAERE S 2 — b
WBMBEINTLEHLZ Y AT LR Dgen, simple
generation (32t 7 — &t v + % H T fine-tuning
L7-. %7, fine-tuning Rfl& RAdam [14] 1T X % i
{£%#47\, multi-decoding Tl%, k=7 & L7=.

3.2 #aR

R 2 ITSER D RIS RO FHERE R 2 R g, R
FHOELZ, BLEU [151 12 & % H#FFli ¥, Generation
Challenge 2022 12 X % 1 4D 7 X 7 — D N FFFAffi
ERT. RXD, BEFEME ANFFHEMo WA T
multi-decoding % F W\ 72 12 2 F KD i = 1 RE % 22 7K
L 7. #8%EFETIlE, multi-decoding IZ X > T—D
DATTNIHR U TEBOMRH I BERE N, K DIE
RN AR S R IR T & 2 22 DI ERED ) R L
rEZoND. EBIZ, BUCANCH L TRR
B2RAYINfEHLERHND Z 8T, Rigb R
M ER I N T W2, —7, retrieve-and-edit Tl&
multi-decoding (& & 2 MEREM HiF#E Z 53, F U A
N U TR ZMBINTMBRLEHNTD,
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K1 &F—&xty bOF—&HK

E O ¥ OTAb

Rty —%€v b 4,868 170 215

Dret, Dmask 139,687 5,001

Dgen 48,309 1,000

R2 SUEMD REHSERIC BT 2 FHillik R

ERES BLEU A F#Fifi
retrieval 0.423 -
simple generation 0.464 0.479
retrieve-and-edit 0.482 0.502
+ multi-decoding 0.480 -
RRFIE 0.482 0.508
+ multi-decoding 0.494

0.517

BEFE o710~ 7) 0.539

BFICHERLZERT B ENIFEAETH-
7z. ZD7=®, retrieve-and-edit |IMER X 7= i L
ZIEHA U TH 7 BB e BN S 2 DTlE R, A
NI LU TR 7y FTHRXZERLTNWS L
FEZ oMb, F7z, simple generation & D b MEREDTE
VDL, BAICHEE T —RERE oDt E
Zohs. PLEXD, #BEFETCEIANTOYR %2
T2 K I EZERTE, MRBLIMBHY
ZIECRTFELID DAMTHEHTZ 2 EZA LN 5.
7, REFEOHRIFITIRAIEY 2-1DTF
HFER TR, A7 7V 2HWEEEOMRED £
WRT. RED, MREINBEH TN LTA T2
NDRAZ WS, HREEVXKIEICMESTSZE
MRS NIz, 2, FEY 2 — 2RI REL
LTWa7HIZ, Y Z2E8L THIRRDO AT AR
oMRer kgD EZIONS. ZOMREE
D%t E multi-decoding 12 & » TR T = 523, &
DEREZ A L X5 720121, FERICTHIFERZ
ANT 272, FETEZER T 20END 5.
Z 2 TCOHEBEDOHNFEROHNI RIS .

4 EDHOHIC

AR T, SERR D RSB DT D, retrieval,
masking, and generation T1RE L7z, IBEFHERZ, <
27 EINT R ATNCHWS 2T, v~ 27
=2 %FHITEEIIMHEERTE. F
72, MEFHEIRED 2—NLDOHNEH R — N
Bed 2780, HEEmRIC EO 1 2 Tidn <, kM
DIRZRE I N7 fRE X % W % multi-decoding % $2 58
U7z, SCEERR D fgan SCAE RN 2 W 72 FFAEG 52 5% O
R, REFREIMERFEIDSVEELZZERL 2
D, FRGTREEDRMN D 5 Z e RSz,
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A {J8%

3 EDIEA D MRS OFHIERIC B T 2HEMB 2K AL, A2, ASITRT. ZIT, RALIMERF
®E%, & A2 3 retrieve-and-edit Z FHHWTHER L EH X ZRT. F, KA, REFECBVWTERE

Ja—VDANIRATES 2a— VDR ERWEGEL A7 7V ERWEGEOKERT.

KA1 EEFEOHIER DA

ANIX

IEfR D RN

After all , as a student , he or she needs to
put the study <at>> the first place .

< At> is not the correct <preposition> to be used with the set phrase formed using
<the first place> meaning “to prioritize something”. ‘In’ is the <preposition> to be

used with the <noun> <place>>.

MRS MR X

YA SRR

AR S LT R S

The <preposition> <at> is normally
used to indicate a relatively short period
of time such as the time of day. Look up
the <noun> <time> in a dictionary to
learn the appropriate <preposition> to be
used to indicate a period.

The <preposition> <at> is normally
used to indicate [MASK] relatively short
period [MASK] time [MASK] the time
[MASK] day. Look up the <noun>
<time> in a dictionary to learn the
[MASK] <preposition> to [MASK] used
to indicate [MASK] period.

The <preposition> <at> is normally
used to indicate a relatively short period
of time such as the time of day. Look up
the <noun> <place> in a dictionary to
learn the appropriate <preposition> to be
used to indicate a place.

Using the <preposition> <in>>> makes the
expression literally mean “to have in one
hand”. Look up the <noun> <hand>
in a dictionary to learn the appropri-
ate <preposition> to be used to form an
<idiom> introducing one of two ideas.

[MASK] the <preposition> [MASK] the
expression [MASK] Look up the <noun>
[MASK] in a dictionary to learn the
[MASK] <preposition> to [MASK] used
to [MASK]

the
to be used with

<At> is not appropriate
<preposition> the
<noun> <place> to express “to put
something in the first place”. Look up the
<noun> <place> in a dictionary to learn

the appropriate <preposition> to be used.

YA INTERILD 5B, KFOXLFIIRAI F =0 VTR BRVOREBEINLXFERT. ERIN@EHILD S5, KD
WFRR AT SN EH U BZENRNLTF RS

FA2

retrieve-and-edit D H 75 R DH

ANIX

IER D RN

... colleagues is totally different <<with>> the way ...

dance. Consulta ...

The <preposition> <with> is often used to indicate concor-

RSN

AL S LT RN S

<In> is not the <preposition> used with "bad’ to qualify the

subsequent ...

dance. Consult a ...

The <preposition> <«with> is often used to indicate concor-

<to> is not the correct <preposition> to be used to refer to the

The <preposition> <«with> is often used to indicate concor-

target. Look ... dance. Consulta ...
RA3 RETFERCBIL2XRZ7OFEAF 7V OHEBDH]
ANX IERE D RN MR S L7 g~
... please keep consider <about>> that. The <verb> <consider> is a <transitive Since the <verb> encounter is a

verb> when used to express “to
think about” and does not need the
<preposition> <about>.

<transitive verb> when used to express “to
meet someone”, a <preposition> does not
need to precede the <object>.

~ A7 NI RIS R S TR

FHlEHRDO~> 2o [MASK] the <verb> |[MASK] is When the <verb> <consider> is used
<transitive verb> when used to [MASK] as a <transitive verb> in a sense of “care
a <preposition> does not need to precede for someone”, a <preposition> is unnec-
the [MASK] essary.

FZ2INDYART [MASK] <verb> [MASK] is a <transitive = The <verb> <consider> is a <transitive

verb> when used to express “to [MASK]
does not need [MASK]

used to
and does not need the

verb> when
think about”
<preposition> <about>>.

express  “to

TR EINSRHLD S E, KRFDLFIEVYAZ b= Y TRBOVDRIEEINXFERT. ERINBHIDS B, KED
WFIET R SN RH I EFENIR VL FERT.
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