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EECET UL, YL ARIHLT T4
BRE) ZEEDIRLITS T TRAICRWE Y L%
Hh3 2, AREFTLO—ETHS. TF A MK
WISH T 2BoMEL LT, ERoBRIIBWT,
HBEBLED 7 4 ZRETYH > I oEEIT Rl
L, AR ZHEIE TR D 5. AHFE
X, ZOBHRIELT, INETHEHDMED - K
ZNOMHDABICHEREY T, ZOHELHEL /-
MR LT, RHOEDAAD Z O THEME o
—KTHBZmRL, FRBEEMGES 2 EALEE
BT 5.

1 LIS

T A4y THLEEE#RE T L (Denoising Diffusion
Probabilistic Models; DDPMs) [1] 1%, HEi{§ZZLC o &
L7zt 7 — ZICBW TR Z I D T2 E 7L
T, HDAARBREN L CHET — X 2L T 20
RDBRAATONT WS, DDPM IE, ZTHZIT T
FURLI AR T L, DIRERZ 02
T T A4 RBRE) ZERERNICITS 28T, fRAI
ELWH TIN5, TFRA I ENRET S
LA EREE 7 v (Diffusion Language Models; DLMs)
WKBWTIX, —EBRED /A XREE T4 Xke%se
WKRREL, NEW) A X 2BDH TS %) 22T
KHT 2 e —ITH 5 [2].

WATED DLM T M EICHEL H D EH L NLICE -
TwiWy, JRO—or LT, £lH, H2KL%E
BZR5E 1582k 4 RXRE] ZAZICTHEERD,
HoTH Y TN EHBEIETWEHRNEET S
B]. ATl Iz BEIEME IR [ Tt
ms24X 3 RA NS FTERD, /74X
PREZ R 7 3AEBROBENELDIHE > THL AL
BRoTWKRETHD, ZORZFOIFHARFITKL
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TWa. BT Tl AR %2 ®EE17 W Minimum
Bayes-Risk decoding [4] %% F W T HIRA R WS > 7
LNEREET ZRADBITHORTWS [2][5] [6] 3, i
METNVOETH 52EMEROZHIEED ML —
RA 70 5. LT =235 /74 XD
REXZT7 RRy VIS 5 Z & CTHER T
2 X 57 A (311, DLM OF[EEME 2R L2903
DDPM DA SN E 12D HEICZ L L, ]’
AR FERDIF TN TV 5.
ERRDERT Yy FICBWTETFIIIE 4 A&
HEEHDIAA & & HITHIERA % 3R 3 RFZIH D A 7
AT S, HEEHDAAICIEANLEMZ %3 £ —E
DHEVPR OGN D L WVHHE 313D 275, FXlHE
DIAABNE T NMIE Z B 5BIIRKIZHO TR,
AT, TEEETAARRKRD MRAIZEL VT —
REERT S BEE T XA VERICBWTHERT
5ZexHME UTRAEDIAAICEHR L, HEH
DiAA L DEREFAE L. 7, FRZEDAAD
HEEHDAAZIBET SV ERL, EBRICE
WrEEbETVNEZEZHLMIZT S, MAT, AR
HERTEOMR e LTl DAAIHBICER T %
EHEERREL, 2oHEMMEERT

2 g
21 FTI/ASVTLBEREETIL

DDPM (AT 2 FH D& IZH-D < [1].
WLBOAIE T — & 29 ~ g(zo) 1T L, XD
Markov JBfET /o 2300 247 5.

q(z [ 2,-1) =N (Zﬂ\/CTtZt—l,,Btl)

0<Bi<-<PBr<la=1-B1F/ A ADKEX
BERDENANR—=NRFTRAXA—=RT, /A RXRAT Y a—
news. =l a fi=1-a B

a(z, | %) = (z: @m0, Bl M
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t=0.2T

E1 02T BLXUOSTITBIT B A4 X IMoKET.
Ay P Z7E¥N3 T 8R7 FALOEBERST (B
ZApETIcoN, FEAMIEOE, PRIIKEL R 3B).

DD ALD. 2, BET 2o DIFRIEKB WP L, +
DREZTITHU Tz X NO, 1) IZHES & BigE
5. YTV T LA}, EHWT 4 X2k
ETBETIN po(zy | ) ZAIET 3.

B SUXL/I ARz ~NO,) BH T
V7L, EFN po(ziy | z) ZRWT /1 XBRE
PR =T, ., 1 ZBWTIEIZITS 2 2T, Hirtk
T—Rzy M 5.

2.2 ILEEEETI

DLM &, 3 HFEMHDIAADRI 20 = [20i]2, %
DDPM IZ &k » CARK L, ZNZBERILs 5222 TH
Ay = [yilk, 2155 [2]. ARGERICBVT, KAl
t LI/ ARZTRIRELLZR -1 HTD 7 4 X
fNzi75 e T—BRED /4 ABREZITS.

Po(zi—1 | 2;) = q(2;-1 | 2o = 29 (2, 1))

Zg (2;,1) = Transformer(uy (z;, 1))

2o \IMERE DR t @ 7 A4 XAt = BGEMDIAART 2, D>
5 20 ZFHFT % ET LT, Transformer [7] % F|H §
5. uyldz, KRZIOEHRZNINT 2ET LT,
BIPNZIE 2, IR DIAA u, ZRELEDES.

Uy (z:,1) = [24 +“t]iL=1

J A4 RBREICH T 218K Lienoise 1& DDPM 7% & 3
Hahz., HEINOAERETILE LTODLM IZEB
WT, DDPM TR T % 2o XK AER T — &
TH 2 HFEH y .ot 3 2 RNEROE %2 R 7.
Paenoise 1E TN 20 & 29 (2:,1) D 2 TIREMN S D
T, Ldenoise DAZ/NE LT 2 FH AN HEEH DAL %
L2358, R TOHEMDIAAD 1 HIZE
T2 EONMERAEEI TFENZEZOLN5.
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watch + uy

look + uy

write + u;

B2 FAEDIAAIZ X 2 ETBENTEEZELZLE S
. R 2BV T/ A4 X &M LT “write” 2R ¢ 12
BWT/ 4 X%FF L7z “watch”, “look” 2NEIF X415,

L7edio T, BBNER 2y ¥ BFE y; D@20 ot
FEEETZDDEFL LT, /4 XBREEKE
RN HEEE D AADEYNC T T Tnwbs 2 e %
BT 2 X REREEZEZIRENDHSH. £ T,
HGEH DAL w, ZHEE ke {1,...,V} IO B HER
D%, TNTOHFEEDAL L DHNFED Softmax
exp (Wg, Wi)

S/ exp (Wi, We)

TERL, X Poenise & po D E DX EIE
Pround & D Lio ZE/IMET 5 -

po(k | wi) =

Zotal = Ldenoise + Lround
L
Zround = Ey,z, l—zlogpqs (vi ZOi)l .
=1
3 F&

ETFNVIANDIERICEK > TRNER 2o L HEE y;
DMIEATT ZFHE T 203, FIT/ 4 X/ NS VR
WZBWT, /A XREDEZDONRE LD ug(2,1)
DEBEF LI AART FIL L FER) 2R THGE
HIEL L B cE R NI R s RV, KREITIE,
A XBEDE >~ b BN X RLI DA ADFEEIC
WE 7 A4 R 2 HEEHDAAZ I HICHIBELTLE S
Z & T Transformer 25/ 4 AFREICKHTE 205
G % 3T, MEEHEB K OREZNH T 27200
FLWIERNL Z 8RS 5.

3.1 EEEMEXO7

J A R IMEHEEE DA AR R S ISR H
STV I)ARX BRI THibRE (K1), EFL
X2 DHEEEE T 50T, ARGEEIETICDO
NTAT 2 R LU THAEIN S 20 DDV NE L
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RoTWE REWCEBRMRIPEEST S, LrL,
Transformer 12 A J15 % BRICHREZIBE DA AIZ & 54T
BEID IO 2720, EEDANRT MLz +u, B3
72 52N BT 2 MBAR72 HEE L IRFl 2 5 Al HE
M35 (K2). 74 XFREKITH Tz - T Transformer
BT RTOANIRT Pz +uy, ..., 2,0 +u, DS
A ZHEERMNICHELTWEEZI LN Z 0
5, AW TIX, KL 2B 2EFRZ v, ZHD e
LCHETS. RAOEAEWEZ Q) TERL, XU
ez BERER T LITR.

Vv Vv
1
Ambig (¢,1) = 2 Z Z |COS(Wk, We)
k=1 ¢=1

— cos (\/c'x,wk, Ay We + Uy — u,) 2)

cos [ THIGEHDIAAD cos HLETH 2. () &
D Va,wi V& g(z | zo; = wi) DEIFRHETH 2 00 5,
Va,wi +u, EREZ t ICBWTHEE k 2R T AN
7 VO EICH =B, FE2HD cos &, u, &
b e Uiz Va,we +u, & Vapwe +u, DFELUE ¥ fi#
R332, Ambig(r,r) 3L r 25 Rz & EI2H
At DEBEENFR T T BN R BRI AR D EIK D
LFEHNICEDREZ(LT 20 %2 RT. HAEED
IAAZER] & RZIE O A A ZEZBPER LTS & X
Ambig (1,t') =0 &£ 7% 5.

3.2 SEtEsEEY SIERL

ANITRZ btz sE < (e 2 ERIEZE
po(k | wi) DN X 3) TERT .

Caisambig (k, Wi, 1,1")

_exp (Varwi +u,, Va wi +uay) 3

SV exp (Varwi +u,, Vaywe +uyp)
K@) D Vawe 1 g(ze | 2o = wi) DEIFETH
205, Caambig ZRNEL T2 R icBW
THFE K ZRTANRZ PADBRL 2B 2
ATIRZ PG TEEEI NS Z 2 22 7.
a=1,u=0EDELt=t'=0DE X pg(k|wp)
DREIC—HT 2DT, ADICET 2ERDIERD
—RIEIZIR o TWVWE. AT, /A XDBZWVIRZ]
TWREMAZLTD £, ERDEALRZITOIRFA
PRACMIZ 20 WO EEKE D 2, ¢ =0 ICEE
LTEBRZITS. LlhoT

L
S£disambig = Ey,zo.r [~ Z log fdisambig (yi»20i,1,0)
i=1

Zi/MELT 5.
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4 EER
4.1 RERERTE

J A XBREET N 29 £ LT 12 J& Encoder-Decoder
A Transformer % A\ 7=. Encoder 121X & WL 2 H
2V EGIDOTEXE AT T 5. —BRNBRREL
eV, ERIEZ T =2000, / £ ZA7 Y 2 — i
sgrt [2]1 ¥ U7z GEAIZ 158% A).

F=a2ty b Sz (Paraphrasing) X 272
Quora Question Pairs [8] %, *F- 51t (Text Simplification)
R A 2712 Wiki-Auto [9] ZFIFH 3 5.

FHliFEHR BLEU [10] 35 X &f BERTScore [11] TX
A7 K5 %, Self-BLEU [12] TSR D
ZRRMEZ S 5.

RN—2F14Y BEL L TEERNRDLM T %
DiffuSeq [5] L LL#k$ 2. FEEHE OB LTWVWE4E
A B U7z, AR BT S gdisambig PEAL
727 o 12355 D E 7L DiffuSeq & LD 7 —F 7
7F v THHFREOHRENIAENS.

42 FHERCEZ

AR AE RS SR ORI 2 2% 112, ARETEIcE
2@ ROEBOFHE, bbb r="T,.., 1 1T
2 2¢(z,,1) DFHEZ X 312773, EHER) 72 DLM T
1%, AERUE % #£9 BLEU, BERTScore 25 HEAL L TW
HHBERENE E T WD 2 (EHNX (5% B), 12
RFEZ Lo TENZMFHTET VS Z & AR
T % 5. HR}Z Quora Question Pairs Tl AREE & M1l 5
YUY I rofEzR LR LHRTFHHES
ns.

R a7 % K4 1RT. 1= 1A IFY
BERRE R a 713N E 238, UiV o
DIAARILITEL B2 &S HRICHEEEIN G20
EZbNE. WThOBEEb 1= ol 213Y
RFRDTRE 253, Liisambie DEAIC K o THRIC / A
AN CREZNE CBIREZ E TETVWE Z e
Ao s,

Self-BLEU I3 1R R FHEIC Kk » TEA(L L, —f&IC
IEREF VI XN 3 B R o Z M2 E 12
SfER o7z, L L, K 312&US Self-BLEU
DA F1F Loisambie DA I D & FHAEE (BLEU,
BERTScore D EAL) 2fE->TEH, ZhFTDLM
WHE SN TELZRIFZY Y IV Z2HHEEE 5 2
CIEBZRPIDBDTHZ RIS, HH
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23
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=1

BT v TOH N OF . FEINPANIERFOREDOE Y DZE.

Quora Question Pairs Wiki-Auto
BLEU BERTScore  Self-BLEU BLEU BERTScore  Self-BLEU
DiffuSeq 22.95 79.30 32.90 38.46 77.81 56.79
EHHEZ L 23.61 (-1.77) 79.59 (-1.90) 48.20 (+0.00) 36.67 (-=7.24) 75.83 (=5.79) 63.18 (+0.00)
FHHED D 2645 (-0.47) 82.44 (-1.03) 69.31 (+9.19) 40.49 (-1.57) 79.87 (-1.28) 87.75 (+9.87)
BLEU 1 BERTScore 1 % Self-BLEU |
84 85
P_\\__\_\__ gzl [T>— 80
T 1
82 70 N—\
[ 81 VA — 65 /
% \ 60
55
79 50 A
000 1500 1000 500 0 2000 1500 1000 500 0 2000 1500 1000 500 0
t t t
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3 HEHHD 24(z,,t) DFFHMi (Quora Question Pairs)
BEHFALZE LT3, Self-BLEU I BLEU t [Af2
2000 LERIE% L 012 EOfHs 2 e BN EA bR, THFAL%
ZRRCAERT 2 IIERET LICBW T —ED T
1500 0.10 KONETH 5.
0.08 BLEU, BERTScore (2B U Tl BOEFE D Fu B R
¥ 1000 0.06 TREOY VY IADHN, F5 U EORZIHHHEIC
BLXINTWS., AN#EEDM EZEHME L TR
500 0.04 BAF Y FTBRAED BILLATON TV S, Kit
0.02 DHEEZ, Kb D ICEBGBEEZ TS 2 Z L2ER)
o 0.00 W ATREME R RLT WS 2. 7L, REOY
1000 1500 2000 TN TV RANIRET 5 Z LIRS TIERL,
FABRE O RRIIMKAR L L THRORETH 5.
2000 ERIEDD 5 BHDHIC

1500

t' 1000

500

500

1000
t

1500 2000

B4 BEEMEA 27 (Quora Question Pairs)
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A2, DLM OED—>TdH % i ED
Rk HIE L, RAMHDIAADRZDO—RHTHZ Z &
ML, X512, § iﬂ@@ﬂ&@ﬂﬁu
N SEHFENRERE 2R L, REERHRL .
BOELY LTI, X5IHMRNREBERDE J%
SEATREENLIAN D 7RIS X 2 R b A A D (F A3 2
Fohs.

ZH .
=]

D 7 AXEREE po(2i-c | ) = q(2i-c | 20 = 20(2:,1)) TE
B, T/c AT v TP TERT 3.

2) HELOFERY LT, FHRTIERL /4 XBKRE VL%
ZOITRBAT B I RAF v 2T LlEOERER LD
HEERY Y TANELND L WS [13] 35 5.
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HAZE - A DA B DT

Transformer D A H ] DRIT 768
Transformer D7 4 — K 7 UV — KEDXIT 3072
ANDES 64
HHDRE 64

R3  FEBENE U AEBGBRED g (2,,1) & RAHI7R

M1 (Wiki-Auto). 5k b — 27 VI3EE.

AT1

IEfi

Unicode is a computing industry standard for the
consistent encoding, representation, and handling of
text expressed in most of the world’s writing systems.
Unicode is a standard for encoding computer text in

most of the internationally used writing systems into
bytes.
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Unicode is a the in the for the and....

Unicode is a computing industry standard for the
consistent encoding,..

Unicode is a computing industry standard for world’s
writing systems.

Unicode is a computing industry of the world’s writ-
ing systems.

Unicode is a computing industry standard for the’s
writing systems.

Unicode is one of the for some of the writing systems.
Unicode is one of the for in of the writing century.
Unicode is one at school for the of the is.

Unicode is one at school for local in the consistent
Roman.

Unicode is one at school for the in the consistent the.
Unicode is one at school for rain in one a Roman.

A1

1Efi#

The North London line (NLL) is a railway line which
passes through the inner suburbs of west, north-west
and north London, England between Richmond in
the south-west and Stratford in the east, avoiding
central London.

The North London line is a railway line of the Lon-
don Overground.
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The North London line (NLL) is a the,.....

The North London line is alLL, is a railway line.
The North London line (NLL) is a railway line.
The North London line (NLL) is a railway line.
The North London line is anLL, north- railway line.
The North London line (NLL) is a railway line.
The North London line is an a railway line in railway
line.

The North London line is an important railway used
in railway line.

The North London line is an, railway London in
railway line.

The North London line is an R central London in
Prime simple.

The North London line is an of central London in
theinson.

A SREREFHE

NAR=RFTRA=RIF K 2DEHTH 5. HFEH
DiAA, FAEDIAAIZE ICHFET L. v—2F
4 121 facebook/bart-base ¥ ZFIH L7z, <pad>
DHDIAHLBEEFL, HHDOR I <pad> DA
XoTHEINS.

BERTScore /& microsoft/deberta-xlarge-mnli %
FWTEE L7z, Self-BLEU DRI HE OBRICIZE K %
3[EfTo 7%z, BRMER 737 -2ty MZEEH
BHFED 1/10 2 HHH L.

B HEERODH
R E U 7 B O E 2 % 3 107 T

3) 22T B EFILE T T Hugging Face
https://huggingface.co/ TRINTWVWE D EET.
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