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Abstract: Natural language generation (NLG ), a branch of artificial intelligence, has seen significant progress in recent years, particularly
with the development of Pre—trained language models (PLMs). NLG aims to generate coherent and meaningful text based on various input
sources such as texts, images, tables, and knowledge bases. Researchers have enhanced the performance of PLMs through methods like archi-
tectural expansion, fine-tuning, and prompt learning. However, NLG still faces challenges in dealing with unstructured inputs and generating
text in low—resource languages, especially in environments lacking sufficient training data. This study explores the latest developments in
NLG, its application prospects, and the challenges it faces. By analyzing existing literature, we propose strategies to improve the performance
of PLMs and anticipate future research directions. Our findings indicate that despite limitations, NLG has shown potential in areas such as con-
tent creation, automated news reporting, and conversational systems. The conclusion is that, with technological advancements, NLG will play
an increasingly significant role in natural language processing and other related fields of artificial intelligence.

Key Words: artificial intelligence ; natural language generation; controlled text generation; pre—trained language models; prompt learning

H #k 18 5 4k i (Natural Language Generation, NLG) , B FR N
SCARAE IR, B TR NALSE SOA | JEIR s AR 2R 55 44 R
WL TN €/ e S I K R IR S D NE S T = O N

T

0 3

VTR, N T B A0 el Ji i it , H rp — AN 81 22352
B2 A 2R 1E 5 AL B (Natural Language Processing, NLP). H
SRR F AL BT8R A AU Bl 1y A SRR & S PLAs
HATACHAR IR B, BN H 2R 18 5 A B oG 1
A BB A AR TE S R S, WRERE LL B ARG H 158
5B GRBEE. R IERI PRI AR 5T E PR A SRR
= P # (Natural Language Understanding, NLU) , 5 &R

s H EA :2023-05-24

SCAR A OB AR AR A OO B R v, A — LSe35 15 8
AR AR B SCASAF A3 5 260 o 3k 28 28 1F T AL 455
BT AR B U E AR SRR A . TEd £
JLA4F v, 245 SOR A AR B2 0 4% il iz 430
e BN, EATE T X RS, LA O 3 A
AR, FEAL &5 PR ol — DA I SOR B RLS) —
FIE S L AR AE SO 2 v A GRS I TR S i 222

EEBIN: %45 (1998-), 8 , b ZE AR KR FHENFRMAELHT A, BIRF @A 8 RES AR ;KT (1966-), 5 , M+, b

15 SR S AU B AR A 2k S UF B

Z Btk KBFESI AR AL, A SBIRAAEE KT



- 200 - L QRO |

2024 4

1 XARERERGEIVK

1.1 BEISTARER

SCAS A JN Y B H A2 A 85 2 B rh b o 5
i R R 7 58 A0 B N\ e R LA MBS T, X R
SRR VT AR R G A Iz S i Tz AR IS
FE ST AR A B SCAS o B O 1 R ST R
RUXT 25 38 n—gram b T SO 80 T 5 38] 19 5% 4 A 8 E A7
B SRR G vk B AT R B R B ) R 4 2
S TR S DA AR R R O B A A T AR B Y
AR BRI AL

SR, 723K 26 5 gk v A P PR & R Sy BE A SRR o Ar
23 P BUR LA AL [A) XE LR A WSS (0 (0] L, B A TR 7
SRR IR, P28 X A8 AR ) 8 IRy SOAR AR 1 2 T i
JEAEAE A SRIE 5 SO TS 1 10 38 sk . IR B p
) 285 A S TR 3R B SR FH R T S D A — R 2 AE 2R 1 5 9
B PG ARAE - G 25 B S A 50 S 380 [ ORIV 4
i) i (PR AR AR A ), SR o ik i g MR 4 i A vk A A B H A
WA AR SRS T Bk X BITE T, B b 2
iy ARG 2Z 8 AT REAEAE R OC RTINS 5 o FETR B2 2]
SR, 25 Fh i 2T L A [ 1Y) G A e — i D i AR A
BB R A, A0 T g 15 1R S A KDIE B 28 00 2%
(GNN)"F1 FH T il 5 SCAS 1) 388 U9 41 2 9 24 (RN, it
ARG 5 =W k] i B =R 51 o B sl - 2 N o W R
PERE o TR BE 2 I 45 X6 T SCAR A B A — S F AR
BRI LA S D i A KR 0 i SCAS T SO SR i 3 i 2
S MTCH 28 AT RE TR . A, TR BE P 2 A5 3 5 2o A1
Ae i LR ARG WA RIE XA B T 22 i B0
P e A8

AR JIE P 2 SR SOAS A B TG A 1 2 (B2
FE RIS R IC B 4 AT HIME 5 S SR AE AE E B PERe S,
REBOCA A NI ERE R T ahtric FAr8dE , B HAE
VEZ AU 0 1 32 BRI B 2 TRl . 324 ik &
X SCAS A AT 55 1 A AR 5 30 B AR ZE X i 0
T, VR ph 25 I 28 AR AT 8 23 ok UL X 28 /N B 4R L OF BLTE

Bl (Kht
L5 AR 2

Transform ,

J

ki syl

L) IL

e s, &
ISR,

S IR AR AT AL o AR, SCAR A A R A
AR IR AR 381, A 1~3 DA TT , 10 S A5 78 Xk D
BRSO & L2 B E 2R R IS R LT
T SRR DL AT 0 A
1.2 FIZGESEE TR ER

LA, Y 4538 5 B (PLMs ) B9 78 A 4R1E
Ab P4 B A e, LA AR < 1 e ARG
BHEREEE TR IEA T I 2k, ARG TE R A BT 55
T ok LAY S b P SR — A HE SR S T R SE kY
PEfig. BEF Transformer F1HT 58 K 1155 68 7 1 1 30, PLMs
R 2 L 220 DA% )2 Y 72 O R 22 Uk 5 4, 49 40 BERT O
OpenAl GPT'" . Kik TAEFR I, PLMs 1 LAk A F Bl
SRR KB F AR B e KBS 50h  IF
2 ) A Fe R T H A CAnH a2 J s ) i) 38 FFn R
XFRAIEA L L, PLMs 3 & X T #5542, I B ol DA
G S TR YN BT A . B %5 PLMs 78 HoAth NLP 4T 55
AR, ADoK PLM . H T B 240 BR 0 SCAR A BT 55
o 3E X R R T R AT I 2, PLMs AT DL 6ff 38
fife A ARTE 5 I — L i i b3R8 ARG T X IR RE 1 %)
T8 MOCA A AT 55 O %S, HE T PLMs 19 SCARA: LB
PR 2 AR SRR Tl S LR S5 ARG T 1), SR R e T
B AR
1.3 RIK

HAT, A V26T SOR A AT PLM i A e SC, il
an, Qiu 25100 fa 4 T #e A NLP AT (19 75 8 PLMs , -4 28
TAFhY R AIE B 5 . Kalyan 2502 fa] AR T 56T
Transformer [1) PLMs &1 [ Wi 22 > (3£ ) . Han %[]3]“6’?%/\
W5 T WO ZRE I 2 R e B Sy 2 A e )
P NS 7 S5 SE

IEAh , El-Kassas 2146 75 F26 PLMs B FH £1) SCAS i 22
S5k . Zaib VSIS TR PLMs B T X535 2R 48, 45 B0
W T RE RS X R F 0 G i ELA R AR 3 (491 4an 4l
BRI RS )  HEA AR AL O F AR B SCAR A 7
Mo FH T SCAR AR B 45 Tl FH AR e v i) DG B A B 5
T $2 A B T PLMs 19 32 45 SCAR AR il AR A A . 26T
PLM 14 SCA A i 2 4 1 s

Fig.1 Text generation process based on PLM
1 ETFPLMBIXTALER TR



5% 4

JEISERAS MK A, bR T IN GRS ) 52 s SOA AR U 9T 47 - 201 -

2 BTG EE X ARER

21 XARERK

WE L, SCAR T DL #E B — A T Ay =
<YLy oy yfy ey yn >, H A BEASAB yi FROR AL R V. UAR
A AT 55 B 16 A i —FP T (5 BLO) e N RIB & SO, 1E
REBUEOUT , SCA: B 3 T 358 26 iy A (451 dn SO
FIE  ZAMs FNR ) BT 25 A1k, 33X S iy A KU 1 22 by
o FETHE  BAER BT A G SCAH R — e T O R,
TWTE E R RGE TP R SO B T B AR A R
PEAE P, RIS LARRFS 3Rk, nT =R (1) prn B ik
AR AT S

y = fulx,P) (1)

SCAS A AR TR 25 KR 48 PLM R A7 R R B3 T DL = Ak B i
STy, FEE E T A BE R R R AE S P S S R
Ko BARMF , FEA R A ARG« MUBTHEESPT
AT Bk Hh AN RIS (AT 55« D24 AR 4RI 5l 5 4R AL Bt AL
IR (R NN RS ER A Araa=c v i v 2 B 22 o
I, I B R ST AL — S TR R A,
PEFN A SR ;@2 far A B 2 25 4 AL B0 | 9] 2 R
FEAE A W0 A 2 R B SO AR AT 55 AT S B A
I T 5 R A B 0 AR S DRI SR N UL
1 5 % AFHE S5 WL T 202 SCAR P 371, i FiE = 55
TVFZ I, BIANALES B SO 22 RG240 ; 0 T4F
FEAT S5, SR S 0 SCAR Tl 2 T 75 T T 61 A o SCA i
BN N 5 A SCAR o A A S5 S AP IS T
Hh (] R S5 4 AT 7 S R SO G .
22 FilZGESHER

TN 578 5 B (PLMs )2 78 K HUBE A b e B 1
JE LW TR EE S 2 I 45, 0l LitE— 25 76 4P T AT
S5 PR AT TOM . BIFSE B IEIA , PLMs A DUKF KB 08
ARG ISR BN SE0h . Rk, FH PLMs 3458 X 1
R IR AR RS B R K ). 1T Transform-
er B T E KM, LT i A PLMs #8R H E/E BT
R W54~ 8 Y PLM, GPT F1 BERT 43 1) 8 37 7 Transform-
erffpith g Mgt gs 2 b . 4k GPT M BERT Z )5 , W 9% & 1E
SCHk Y 4 ) XLNet . RoBERTa . ERNIE . T5 #1 BART 25 H
i, PLMs. H: ', XLNet. RoBERTa I ERNIE J& T BERT £
AU %, 1M TS F1 BART J2& 3 T 4 it s —— M i 2 2544 1%
Tho BRAUTHFFE 2B, PLM P BE AT LASE o 336 s 750 2 B
FnLLEETE AR T 4% GPT-3(175B) ') . PANGU (200B) .
GShard (600B) . Switch—Transformers (1.6T) 2% 42 85 507
{CSH KA PLMs (19 & € . tbAh , PLMs i g% i 1 FH 7
HABAT 55, Wi 42 SR g AR A 2% . AR Tl 4k B
B, SCAR A B PLMs 1] LU 43 Ry HE6 LMs | BRAR LMs | /i 4%
LMs 4% 45 ——F# A 25 LMs o

2.3 BIEXRER

S A5 SO JROT VR SRR SO AR UTE 55 bl —
F8) 45 ) T B LA B SCAR R R S R, A AU L 2 K
JE R TS WIS SO O R AAG LR 5 F

(DFEFIARICTE o TES A ST I AR & 1Y 45 1 br
10, LAFR 7R A2 iSO I 5 g 25K o i an, 76 A Ui I oseA
B, AT LUAE By A SCAS ':F'jJﬂ/\"positive"ﬁ"negative"%"‘%ﬁ@f/ﬁ
i, AR 7R AR O T B 6 T SRR SCAR

(2) P A o) 32 o FEAR B rpomn A i kA 1) i
DAt A I SCAS IR SR o A, 78 A BT R e 32
() SCASEE, AT RAAERE AL o A 2 R A [ i, DR 526 i
AR E RSO

() MR A 1 o 78 AR G R b, AR R 0K
AR 36 0 A 45 T A L SCAS o A, A A G B T AR g SCAR
B, AT AR 40 i B 8 M 3 43 A 42 o A SOAR I B

(4) B TR By 7 o R T A AR A il SC
Ao AN, A AR IR X S AT AN TS i ) 24 A
M, IF 38 3 B 7 AR A b B A2 AR R A R E SR Y )
X o

(5)5mAk 2 2T Ik o B SO AR WUT: 55 B AR 2 — 1 5 Ak
27 2] ()L, 38 3 22 Jily oRESCHE S 2B G R A SR I SUA
G, e A OGS B I, T LU 2 il o Bcds 2B 5 P
i AAHIC s A B

UL 52 A5 SO AT 55 4 S HLA B e SO 2
X AR B O AR AR L AR R Bl TN R i S AR AL Y
R, BT I RASE AL 14 32 45 SO A U B s &
Ui, B B AR ST Mz AR R T . e Ah WA LSS G
HAE A 2B m A RSk, DLk — 327t
AR SR R RCR
24 ETPLMMIXAELERTTE

N T AR ] PLMs 58 BT i SCAR A= AT 55, 5 4
NESHE AR AN T T E 55 SRR

(1) AKCHE o BV An ey b A o 4 i 1000 B g A1 L
It B ATl G 2 PLM th i RsIB R X T SORA 0, 5 B
i 4 DG B TR SCAR R i A BN 38 R DA [R] 2 A0 1 TR
ANTRE S5 (B8 G, W SCAS (S5 Ak A L 2 A ) Tk
Z 80 PLMs 18 # J2 7 U5 SCA R e sl k. D,
TF R AR 0278 27 20 T3 1 DA A2 4% R S Al dag A 880
T AR R — T Pk R

(2)BERIZEHY o B anfe] i3+ —4~ A %00 PLMM AR 2k
PR Sy, I3 A5 Tl SUAS A AT 45 AR B, — 2] L
RGBT R R T — R H Y 20k B B dn i A%k A
[l i B 5 1Y PLMs , S 36 6 3 ] 2R ) T 12 Ak B 2 Ay
TRIE DL T B SCA AR B R, R, 7EJIE 2 PLMs | 7R 47 %7
SE BT LASE B R AP AT 55 VB AR H 22

)b, BRIk 45 5 278 SCF y I SCF2E
S PRER £, I8 D A BB SCAS TG 2 R R B SCAR B P



. 202 - BT T

2024 4

T AR A N R SOAS , 38 3 T KA B LA SR 127 21 3
ESENIATSE €T S O S5 1 o R =L TH B RS
1% I Je P AR ME i M A

3 mEBWMART

3.1 JELEHkEAN

FESCAR A i, K 22 B g 40 4 b T X 2 g Ak AR
(0 ) 7 B v A SCRY ) AT R 3k 5 B of o TR A o A
HEIFES A B X SUARRER IR . SRR R BER
B A SR R 400 B AR 1n) o, AR BE A 0008 & X

(DBERMEES o — B s iR A [\ =
ZAAFA, I BN AL — R 50 i, e B
7 PR 2 0] BRI B ORI i IR S, TEVF 2 05T R R
I TR R TR J5 ik 28 2 Brk R AE . X T 255t
X RE 28] - B s, BUR G J7 R ) i A S
AFEFI G SCAL SR, ST RS BEAE RO B
TG IR B X T RE R EORER I A . o T R Uei%
W) B, Gu 25117 R HY 2 5 28 o il A B v R A T A8, L
] F 1 B G4 Transformer 2 15 2% 43 51) 4 A% B3 A X 4G 15 17
AR R F A . SR, L6 g B A B0l )35 18 ), B JF
B % S 5 B X P AR . i, Tl
K FH Transformer ¥ 854~ % 5 e 6 il 42 m) i, (6 2 i3t
— N2 B AT TR B LU 3R 2 5 G i s A R -

(2) R FIRF 2] o FEVF 2 SOARE AR 55, 451 an S
PRI A SCRY L B A SO AT B h 2 Bk 4L
K SCFE o 2 X X 6 SO AT 4 A e AR X A A I )
(CBEy )10 SO AR e B 118 L. K28 PLM #B A N
FEODIE T BRI TN B BB L T S hic g
AR FYN M FRIE A BRI 7 Brie A Bl R OR
AF AT AR BN ICER RS f) 75 o A T gt i A)
FIE X WEIT AR LA E T ) O R R L
W, Lin ZUS e BN AL PRl A [ CLS AR, R 3IR 2
W ERERFREE PR S E mZ R L IR EE T
HZEA o AN, Zhang 251 1 H HIBERT L4y J2 7 202 2
SCRS IR TE 3 Al — A T G R B 4% ) T e S F )
b P — A SRS A e 0t — A 2 > 4 T R 1) R R
VER R SCHY I B S 7 3R AR OCHE X 1E SRR
W KR SR R )l B Y R T b e b & B R | EE S Bk
ThGE . IR A A R B A O B N 2 IR A A IR S A 3R
N R T D S SCAS i G S 1] 8, Neuyen
SR ] N —AS TR DU A4 R T RE X, I T
HIL il 42 1 B2 11 20 SCAS A i e 1) 42 JR 1 A 2Bl
Liu 258 H T BN 28 F 2 R AR Fe 2 ) B . O—
SR B b 8 G 2 [E] B BT AR AL TR0 X 5 T
RO 5 ()48 A B I e D) 36 (A AR 3l 4K e S 1 SO
ATEEUE B — T

() ZIEFFRE2] . A M PLM 2RISR
AT 2 T AR IR S . R TR
PLM H Ttk 2210 5 SCAR A BT 55 (0 - 2185 5 Pl as B
VF) Bk RIME , & AH R A D7 A B3 1, NS TR S Rk
P55 T 24 S 1R 0 ARSI FR R 5 2% S A
23 (6], AHRE & PLMs 7R BT Z M T PR RE J1 . —Fh g
& BB T PLM 2 XLM e R B 5 A4 500 2
HEETFRR . R, R X SRS (BPE ) %5 1] 2%
2 F X B R B A BRAY . RIIL, Ren 454 HE— 4
T BIES n-gam i AL IR T EAM#HES B —4 n-
gram BHIEF, DIRME B RRR 2 ES . B Zooikit
Febh o BT I AR LA b AS [ 28 B0 Bl 2 4 I8 R
B, 218 5 PLMs 5 75 A ATA —Fhif 5 22 S £oRE L,
T PLMs [ BART 1 T5 , Liu 2512 H1 Xue 25143143 il452 1y
mBART Fl mT5, 3% SE 4R 0 D)L T fir A i 5 b A7 B0 5 .
Z BRI 22 18100 22 55 (9 e e R0 ), A5 Bk 5 1
Xif oot 2 e 2 3 Z e AR . BRI, Wang 2522 42
T A2 B bR % e A] - HE 44 (CSR) 1R+ X 55 8 4
(SAS). CSRZEETEAITAY b 2 PEAS 4B e 1 1 A 67 18 ) 5
XF T SAS WP — A3 75 o 9 ) B 4 i At 3 55 A A
NP g 7R S [R] SCAR R DA H O R 2 X S L TR
R o B, | A TR R B A I BB 05 2 =T 1) B[] 45 A
HIHHREE P S HF AR SO RA T A I RoR 25 )
32 itk

S5 R AL ECHR (] an ek | B R ) S 128 22 S B b o
SCAR A B A OB i AR T R T R R R AR TR R
Bo SR, X T PLMs i 7 , 45 0 (ki AP S, &
BT LAR 3 7 A PR - OFF 7 254 A 55 5 PLMs 2 [i]
(18 YA, R A PLMs 3 5 75 H AR TE 5 SCOR Lt A7 il
Y5 ; Qgm i AN B h S5 AE BIFAER S s O Z R EE
JIT A S SCARFR X T i A B SRS

(1)38 SV . — i 5, PLMs J: 7R IR S5 M b SeA |
PEAT TN GR , 3X 5 25 A Ak B s i e OR R .l R LR 7
BR B2, — R B R LA . S T IS N
PLMs 1 45 ke A, — 17 B 1 J7 32 2 0 A A 3080 26 P Ak
WFF . HAKT T, Ribeiro 22 MR E (KG) e 4k
=L P I EE R = . A, — B R 2
FREH 9 5 & 27 i A SR AT B ATk . 5 —Fh T
BRI RS T o W 2 A B R AT AR A A AL B e
MELLAT S T A PLMs, n] 55 45 4 (L BUdE 6 8 5 56 F PLM
FRITA) i ALE 1 SC23 TE] PP B AT %0 55 o ol L 25052 ) F &) o
22 W 45 (GNN ) KG SEARFE 2 Bl A v, 938 2 /)N Eu-
clidean I B3 $UFT 26735 % 35 GNN LA FIEE T PLM 19 5244 1%
AZ A B

()RS E B . G5B 19— A BB IE 2 DL
SER b 7 SR B B an e ds b i O e, 18D X s AR
PEr g CREER, R BIR) =Judl . XRS5 (5 BT



5% 4

JEISERAS MK A, bR T IN GRS ) 52 s SOA AR U 9T 47 -+ 203 -

LA VA ff 0 i A AT B B A B S AR .
TR AR AR B RE) , — MR R A S SRS
SOC A Bl B I 2R FAR , 0 o el g A KOs 01 L5 5 )
— 5 VR R AR A A A SRR L SO s A £ A
A o BT PLMs S ) J2 1 060 IR S AT %2, S I e
WOMEHIN A i S5 AR A A —E T

(3) A s PR L SOA . 7ETR & 230k b, m R AR A
BB SO 5 A5 AR AR v B TN A — B AR RE B R 25
ek A A 5 A e P L SCAS T B 39 SO A B 1 1) O
TR A BRI  SOAR, Gong S5 PV B A
BT R DI A% i DG P 451 2 R B8 A A A AR S A SO
ZIBE B A5k o Harkous %2R A SCHEL 9243 25 451K bR
B LIS 38 G 7= LR KT E SRR o 1 B AR B 2
PRIT A S X T A K B A A5 A P fy L85 9 vl
Ao T L) A A SR A 3 it DA X — H bs . B,
Li 52 5R A2 K TR v B2 S e 14 i 42 R 42 10 )
Ky 13 SC 7 T Suadaa 450K A% (B 2158 0L
H LA B A A Y BT i A RA P E OB H B 4G
AR . O T DR LR EL )AL, Chen %521 A Hy )
] 5 SO 7R LSRG S A I 2

4 FFXAREREI PLMs

B ARG R R R )G, F— 2Bk —1a
B PLMM AE Ry SCAS A il R B S0 JE T IXRE Y PLM 2244
SCAR A B AR T R R A 4 i A B x B SOy 1
ZAEHE R, T AT LA A token T AL Hb 23, = (2)
FiR o

PrM(ylx)ZHPrM(yilyﬂ»,x) (2)
P=1

Horp,y R i i ARIC , Ty, R | T A AR I
yl, oy yimlo N TR SAMESR AL Gl 28 2R ]
RNN 4 pig K AR, 047 > 5 T 13 2 I LI Y Transformer
AT DA - b gl B2 SCAR Hh 8 B B AR 56 2R, X0 T AR
A CSCARAR AT i o T BAT I @RI AT AR RE JT , Trans-
former 2 5% R 1 4 KA PLM (T ZR0E 5 AR ) (1 52 kE . 24
TE R TEAR TR E E AT ZRET , 5T Transformer 22
F A A Y PLM AT DL 2 i ~F w1 Ll = MR iAh,
PLM A LA 85CHb G008 AN [7] () SCAS A BT 55 b, sk e il
75 PLM Ry S B SCAS A iR B f,, T 3K -

4.1 FRiEZRH

IRAT 00 SCAR A PN 250 75 B 80 R B A Transform-
er 8% 3& T Transformer FY 25 i 2% — fi# 15 4% , W1 GPT-3 #
PLMs {#7 FH B4~ Transformer fi# i 4 R 5 52 B 4 A 2 55 A0 Sy
WA AR AL 3Rl R BN T A R
T E BB AT 2 S RO, AT B AN TR A T ) R
M

(D)W F AR . SR H Transformer 2 i 2% , BiC £ 4
WG 8 MRS =G & A (MLM) A 55 2547 1
IG5, B FH L] 45 81900 00 9% 5% i 19 token o fie HAC Pk
(ELRLE BERT, B M H T ARG S M. H&hT
e IE F RO IO 2R AT 55 5 F U A ek 02 IRl A 22
S, AR AW ] T SO A iU 55 o B DL A A 2 s
HERGTE T AR Ry SOA AR Wb 1 S i 2 3 43, AR I S
R 3] G i fie

()R EF AL, 5 Transformer fif 5 25 2501, K2R
LM R FHXH e i i B o RS LM B e R A 70 5 e, |
Bff 2 25 7 B 1] 3 0 LR IR AE ) - AR . DR LM X T3¢
AA AR L, S5 AT DAT T — > B i) e F A SE R
(R ERIR] GPT J& SCARAE AT 55 1 23— DR LML GPT-2
PR TS BRI AE U S5 R RS B T, IF ol T 78
SRR R R T BN A, GPT-3"7 B 7E — 265 ] 5 42
BT RS RY S H00T D) I 3 8 8 T U2k AT 55
B CTRLAENA A0 P 2R 18 5 B AY , 35 45 i A A
HESCAR DU BRSNS R EAE 51T . AR LM
X T SCAR AR IR 8 P 4 BT A S5 Ak
FR T < PSSR LM A DA ZE 3045 St bRt , 1 22088 1 4 A3 ]
HE o AN, R LM IR L1 TR TR 8 2% 51 A4
BTSSP B PO 7 B 25 RT3 AT 55 ik B e s
PERE

)R EF A, 7EHA Transformer |-, BIZ% LM %
FE R AN 49 R 1] S By 58 R0 i 1 0 %) 1 R DN 22 B0 A AR R
i, ARG R IR, g A SCAR P AR ICv] LSE B
ARGV 1T H bR SCA bR IC HRE DG BT A i Abmic Fil
FEHT A AR IC . UniLM 255 — AN HT4E LM, 5 R LM AH
FE L Uni LM it FH i 2880 2 e A A e 55 440 26 AT 55, BT
TS A —— IS 2R 284 . UniLMv2 Al GLM i i3 78 XLNe
SIAHES 8 5 AR Rt T 3 R R > R
ZIMEA [ 51, Raffel 2‘?”514%$¥ Transformer F1j 2%
LM 5 2 T Transformer 9 4 it £ fif g% LM 47 T b
B IR 4598 - i =X g i 2% —— i i 2 1 = T
A A5 AR AR A A
42 MY R

AT A3 B MERE B0 SCARAE B PLM, MCHE Transformer
BT MR TR . NS AR R R R R
R Fe iy Ao AR sct v 2 ML

(DY AN o BRI ASN, JLFFr A PLM #f#
FHAE B 4% AR 8 78 i A i 19 & 51 . 5 CNN T RNN A
te, BRSBTS UL A 0 47 B AR
S DA AR SCAR G 4 22 G H 2L o JFLUR Transformer fiff F 7l
S 1 1E 5% PR L XL B R TR 22 80 PLM (1] 4n
BERT #1 GPT L2 % 75 B A 67 & 4 % , 4740 T5 . UniLMv2
H1 ProphetNet >R FH AR AR 43 7 vk A T Ab 24

(2) ek 3 3 J3 AL o Transformer H1 77 7F 45 55 e




. 204 - BT T

2024 4

(N position—wise FFN | F 7 E R S48 ) (HAH G TAE £ 24E
FRAE R SCAR A g A RIS SUFE R DL B, R T
IS SRS A IR R E R IR E AR,
FAR B R R e R R 0 B IR e DA B R AR A . B
ANFRAC H 5 R E SR T A A AR AT G, A 136
W e LS, LR L F 2 SRR SS R
BN 22 A S R AL R B o 3 A — A s A gAY
XS Z A AT IS . BRI, A SRIBUAS [R] 1) 5 K 85 T
AR A BN LFERE BT . Golovanoy 25wl X i1
S B SR A A A (s EOR FE 8 1k 75 9 5 Chen
29O Liu 2517 R 22 00 PR o R LR 0 T LA Ak
Sk [ Z AR B R IE A . Ribeiro 251 H] GNN %54
1 T T T A e DA - s R R S 4G 15 L 5 Zeng 2500 FE 3.
FERZ RN TEHLH], A SRR

5 FullZiESEEML

J T RS BAFHITERE , DAk PLM RLgEAT SCA A 1 e
WAL, R 3R AR AL T, RV R SRR
PRI
5.1 XAR%ERKFAE

FE Y LRI 8], PLMs B8 % R UASE 15 L 2 4l 3 —
TR T AR, SR, PRAT Ui SOAR A AT 55 75 B e
B4 R o SR it 56 U SCAR A= nl 5090 4 1 2 A
O AT 55 R (5 B A PLMs (A7 7 o MR ¥
PLMs Z:${an o] 58357, vk T SCAR A= Bl ) 3AT 00 O vk
Sawol8 G € I RN K 6 NS A R § R IR 2 A T €
JE AR TR AR L, v B A0 22 A 55 B0 ] DA A R L R
INBYSCAR A BRIl pl T DR AR O
XA AT S BB TR, TR IR T 48 X FE A S8 3L
T sk T LA 9% 07 U0 PLMs A TR 40 Ak kb 3

(V) AR TR o TR R S0 B3 B T 454 e ik
(B 4n 58 SRR A5 2 ) 18 i SCAR Az B K090 46 DL T B PLMs o
Zhang %53V 58 53 22 56 XS 2ol AR O K SCA IRl E
H AR H BRI A B T GPT-2 22 I 45 T Dia-
loGPT BLHY . JF 4R G A ) — A~ 35 22 In) U 1 3 8 7 /N B
LA TR, Bt ilE .

(2) Hp ) fofe ] o # TR R A A AR i A B 75 L 08
B e S i b B 4 o P EER R T LA B A H
s SCAR AR BAT 55 (EK [T R[] 403k, o 3 J2 A NLP AT 55
Bk A FAHE B AR DA e [a] 500 4 A 4038 8 A 55
TR HUEA BT G2 LG () R 42 5 /N B AR SO AR
R4 LR rERe . AR b R BOE 4R S H bR SO AR R
B 2 (B RE DG, T LK v R0KS 2030 43k W 2K - U R IS
o7 P H TR BJE (DATET ) FAT: 55 38 o7 P Hp (B] 00 (TATFT) o

(3) ZAT 550 . 24T 55 0 ml R B AT 45 L 3
AT, LBkt A SOAR AR AT 55 . 38

I NLP A 55 H 3R IBCHIR , Z2AE 55 30 7T LARE 3% PLMs /Y &
B, I8 78 SCA A AT 55 v 7 8 K i s 1] S 491 9 7
SR o AR FE S SOAR A AT S5 R B AT 55 = I A AR RLEE L 22
T (MTET) AT 23 P26 - 4 MTFT AR & MTFT.

(DR AWM. BT EREOE I k& E A
PLM 240, 75 52 U5 A BRI B0 T PAT RS ORI E 5 FE R
A SCAS A AT 45 01 J e i AR B0 (PEFT) |, 0 T 3 15g
TR AR O . 16 O 28 Houlshy 4554 HE () —Fh Rk
2z T LA ECE 80 77 X8 PLMs #7300 . 36 i
A PR AT B AR B A i SRS 1 P i
BZ A — ARk 2l Y s R 4 B . BRI 5 L iE
TC 2% T S0 SR R o 4R OE A B0 AN m 4E B2 v, AR
LAERE, ARG IR 0l d 46 FE . BRI S 24
(ELFE M 22) M 2md +d + m o 3EEE m < d, AT DABR i 4
MMES IS8R . P, [ )5 G PLM B 2 80mi U
PRI Bl o R AR A A
52 MXARERRTFES

K Z 804 X PLM A2 (6 AR 5 28 H AR kA7 10l
S, AR5 A0 R E T 55 09 HAR R SCAS 2R AT 55 #E 47 1
Pl TP SR RN FOM =2 B) %) 22 S5 e T PLM AR SCAR A=
AESs EIEERE . 1R —FioB i 2 5, SR 2] B2
R 55 R S TN R b TR AR S . $ROR
AT B R S I S s A

(DB R . R R pr o N TR T AL
H S BRAEER . BRI R Z —, (GPT-2) {1
SR T B B R BT SCA AR AT 55 o il an FEAILAR B
PEH A T “translate to french, [input], [output]” X~
TN o AR SCT MK A K B SO TR SO 7R
A8 B SCAS 2R AT 55 v A P o A T 2 R AR Y 4 i
2, A PLM BERS P TR 2 A8 [ AL SCALE AT 55 . X
Sy vk e O T T S A R o (HJE PLM X R JEH
UG, AN E B 1 s 2 S BURVERE . Ry ik o T 2 T3 iR
7N, Shin %Bﬂﬁ%tﬂ AutoPrompt L) ERSIEES 8 e a1
A, Bl A B BR R B 5 1A A EAR B R P
PLM A B4R R RN TR R rh 2 i 4R R 7

(2)FELHER . WHRAHIER , i A 4, 2
VN T SO AT 55 o HERAR A 2205 i A R
B A2 [ AR T 5 IR R 5 T BR A 32 PLMs 2401k
PR . AHE , B4R A A C S8, v LU T SOAR 4
WA 55 W VN BH AT AL o (T 3% 2 R i A7 SOAR A
) H5 35 44 T W SR HT SRR B, AR R PLMs (91 4 GPT-2
BART) , Il AL T — R AV FRE T 55 19 1) 1 15 41 (FR Ay i
). ST EAPE A SURE AT 55 TR 8 S B 2 28
THORIANTR] , iy 28 8 B S o 4> SCAS A AT 55 DAL T
53 XARMWRAE

X T[] ) A AT 55, 7 225 IR A A 1 5 B M LA A
% PLMs,



5% 4

JEISERAS MK A, bR T IN GRS ) 52 s SOA AR U 9T 47 - 205 -

(DAHICAE . BG5S 2 SOk, 78 SCA A= i, A S
TR i 1 SCAS AT 36 1 32 R S A SCA R BE AR G
VEARFRAE] 1, AEXE RGE T, Az LAY o B R 2% 5 P s
TR AUHAB A5 CAns il A A (8 RE 0 AH G . PLMs i ]
SR K 22 )2 28 ST R AL ) A AR A 1 22 1) A 5 OG
WK , 3 AT LUK o BT 7 AR SOAS S Al Z I AR G R . it
A, Zeng S5 R FHHE AT 15 75 AL H A A P S 45 A A
X3 b SCAE B O F )

(2) B, B RFE RN EEE TR
P B3R A Y A R Z B A SCAR TR L T
A S Y SO, PLMs I T B 2L A B A 18 A0 18 OO 3R
OB 98 5y 5 R UM T R ifAE S . B LR,
PLMs 75 M 4l SCA tai A% O 08 Oy T HAT H 6 iy 1 ARG
W PR RE T, BT SE S i Ot BRI X AT i
B 5 SRR TE A BN SO v 72 A 4 Ak DA A 8 S E

(3) My Pk BE o 7 NLP 45U, U O B 2 — A iR 1Y
JERAE B AR AR SO R T (B BT A ) 1Y
MR J— 3 o 3o o g P 7 2 ) SCOAR A AT 55w G
WA SCAS S FAL s B, FERLE B Th  TEXT RS 5 3
H AR 5 FEAT B 38 5 SR IR SRR H AR SCAR
e T 10 TP LA DR R 2 SR r MER M . TERILAS B IR
Hh, BT SR S B PR A i PR A R I O i o AR
>J J& Code—Switching Pre—training (CSP) , CSP & 5 IR H
P FRIE TR B Bl 52 BCRR X EAF R ARG o T iR
S TR] A e o, HGE o 0 25 H AR 1 © 2 HE L BAAY)
9 i B I AN W b TUUI 25 PLMSs 119 8] F v B LA S 90 T
o AT O B HUAL X SR I, L — SR R K B AR R AT %
SERRK TR A TP . Wada %50 [ TR AR
A BT iR A B 38 2 PR A A ) LR 5 A A O A R
IR

6 STARERHIHRER

SCAS A T i B9 R K nT RE Y M B T S ANk 1
I[P
Table 1 Challenge and solutions
F1 BRBEBRAAR
HF PLM IR 5

Jy i PRk

Bls VGBI AR R 2R 5
TEOREZE B it L 9ol G A i D 5 RO OGS i 22 1804

— MO B PLMAEE ; 18 5 40 (i AL T IR 2% 1%
FERIREEE R PLM ; M E & PLM ;401 PLM
6.1 #HIE

(DB = GG YR B o e — L6 SO A AL 55
ARAMEDRAT W U ZREE . TR PR B T — A 2
PT7 G, RIDK BHE —F 5 A0 JRAE 55 (0 R 2% 21 B = Hicdl 1)
FIBRSCAE TS5 b o BeAb, 3 mT LA P R 1 o A 24T

5525 2 R PGIZ ) R, B 3 9 2 38 1 VS N B A AR
e iy I A a5 A 50 OB ) Y RO s 24155
2 37 2 M) F H A B = B A AT 55 A8 42 v IR S A s B
[, R 22 BRI 5 3 2 Shy 398 i, 3 B SO A AT 55 1 4
AZE BB AT 55 - SR, X 8 7 vk R BT 55
T ST AR 2, FT 10 0 VR RTINS 9% U SC AR A AT 55 =22 [ 1)
WA, NTHRAEX 20, Bai R T 1% —
F) AT 2, A6 HIL A% B 125 v 24 o) 2 Rl 5 22 (8] 59 X 5% Al
M

(2) T 2Rtk e v 0 50 A D o ol FH L S A Y
T AR EA TN 2R, U E AT RE A TN R B M Ae 1)
PEo BIE, EATTER R T FEIZ B0 T ik A7 A 0 D LA 20 A
EIG, ant: S A0 A 5 0 A8 o 30 R DR A 220 A B 5 T
RB 228 T SOAR A AT 557 R KRR . — AT ik
JETE U R B b A4 A M AARAE A9 AR GE A AR B A o
e AN A e 44 B AR ) T sl i 22 I g i
1E55 W PERE . SR, 124 A 1k IR A —FhadE T Ge— 7
AT PLMs X SCAR AR B ™ A 00 508 it L
6.2 1EH

(DRI RS . B AR PLMs 78 SCA A2 105 10 BUS 17 H
KAL), {05 F Transformer 458K 58 8 H 9 JRTHFE K, T3
WAFTHFE R TR IR KR i T BRI RAS R . W i i 2
[i) R, 2 SR R 22 1) T vk 4R o DA 48 PLMs, 1 T 4k
SR FHIRZEE . AL E WD T T R PLMs AU (1)
I H5CE DT 0] LAGE R B/ (9 6 B 3R R B AT BT R 5 B3
S TR R B T A AN, BOAS E ) AR 5 I R
F& 68 FH PLMs i 3 V11 5 s /NS D 3 3k 42 1) i A 5080 A i
W SCAR Z (8] W 3 38 0 0 A, /BB AR T A2 20 i AR i i
Z AN R SUIRIFOC &R

() AR . AT PLM 6 4 4 U8 T H KA, (3
Pz AR B AMTH . ok, BF5E S s B PLM LLR
R SCA A PR RE = A T R4 R, AT PLMs S50
T DU T AR X WP 45 SR 51 & T R SCAR A
) PLMs JF % o S HARRME R & GPT-3, Hop 5 1 75012
ANSE, AR S RTAERR B PLMs £ 104% . i THA R Z
S8, GPT-3 0] LUAE S A SCAS AR AT 55 v S 0 20 1 1 e
T T R0 P S s . Bl B, s O
AR AR | AT DA 4 0 B4 T 5 B A A A T 2
AR BRAT AR B 1R ) SCAS A M

7 MARERTL

SCAR JRAR e A A o it o PP T V38 7 0 o N T
MASIER PR H SR TG 5, ol
Mo XPIRPITIERR AR 345 J7 T A2 BOSCA AT A -
IR T 8 e 3 N 2 O B RS FISCAR TR EE o 8 L 1 Bl
fEAEPRANE



- 206 - L QRO |

2024 4

(1) BLEU (Bilingual Evaluation Understudy)® . % J&

FHT B BT 55 B PPAG HE A, G PR AR B SCAR IS

% SO Z (8] [ n—gram B8 JEPEAG AR OSCA I HERPE . 1

FR TR B 5 52 B, (HVE AN BE 58 4 Y 1 b A it 9% SR S

10 R A JC 1 A LA BRI SR R S AL Ik T IR
AR HE AKX 3) R .

BLEU = BP X exp(iwnlog(l’n)) (3)

Horp, BP RS A 1, vl LAR 1R A% 2y ad i s W,
N n-gram AL , 38 % B 1N P,k B BLSCAS H n—gram i
PHIHESE

(2) ROUGE (Recall-Oriented Understudy for Gisting
Evaluation)™" . B2 T SCAR R E 54T 45 1 IPAR 46 45 L 38
1 HURE JROSCA N2 254 22 1) B4 n—gram & 2 IFAl A=
JSCAS (R TS 1, D0 s T LA L ] P PR T SCA A
RGERIPERE , (H B 8= 20 1 1A T SCZ [5G
o HatE AKX (4 PR .

ROUGE = (1 - B) precision *recall

precision + B*recall )

Horp g AR F, — B L, precision A A= il SCAR R
S5 B n—gram B0 &7 A i SCA SR 19 EL B,
recall 25 JROCA 5 2 F4i R R] 19 n—gram £ 5 2%
SRR L)

(3) FFIERJE (Perplexity) . B HIR T —ANA)F A 1l
AORESR, T I — A s 2 75 AN, ] DU i A
RUTE Az BCSCAS B A D i 1k R B o Ll R TR
FE T AR A, 20 T R SCRY SN, PR R RE
PR T AR R e . HO P AR = (5) FR .

S=W,,W,, -, W, (5)
W) T DL =X (6) i .
P(S):P(lewz""’wk) (6)

VRY 725052 JE AR O 5 R 5 TN B 14 ) 7 T A o
FRAE, e TR A ) TR o ISR )m i w R
TEM AR b BB g e, LA Ui (7) s

PP(W)=P(W, W, ---,Wk)_% (7)

AR, MERR AR T R R R
N

8 4iE

ARICHRVT T 56 T I ZRTE 5 A58 14 32 5 SO A A
AR IR — A R RE 2R T SOAR BT Uk AN 2 B R
WA E A, 4T W PLMs B SCAS A U B9 % A R
] BERIBRM BT RIS AL S8, e T T2 550
AR R AR B0 1) RO Bk, A 478 X 530 4 S A g
SRR 32 AR L X L AR IR T g R R AN A 5 ) R i
J& XA RTAG TE PR AT T B SS o ROk, R 2R

BIFSE BEAE fiff PRk 6 () i, 3k — 20 B o8 32 2 SUAR A LA AR 1Y
PEREFTATSENE . BT, 3 T WO Zi 75 B R B 32 45 5C
AR A A I — TR A B A EOAR A3 2 1 N i
o FAE BB BOR AR W A g | 32 45 SOAR A U AR K
FHHOR B AR

SE Rk :

[1] ZHOUL, GAOJ, LID, etal. The design and implementation of xiaoice
an empathetic social chatbot[ J]. Computational Linguistics,2020,46(1):
53-93.

[2] LAMPLE G, CONNEAU A. Cross-lingual language model pretraining
[DB/OL]. https : //arxiv. org/pdf/1901. 07291, 2019.

[3] BROWNPF, COCKE J, DELLA P S A, et al. A statistical approach to
machine translation[J ]. Computational Linguistics, 1990, 16(2) : 79-85.

[4] BROWN R D, FREDERKING R. Applying statistical English language
modelling to symbolic machine translation [ C]//Proceedings of the Sixth
Conference on Theoretical and Methodological Issues in Machine Transla-
tion of Natural Languages, 1995:221-239.

[5] LIJ, LIS, ZHAO W X, et al. Knowledge—enhanced personalized review
generation with capsule graph neural network [ C1/Proceedings of the 29th
ACM International Conference on Information & Knowledge Management,
2020:735-744.

[6] LIJ, ZHAO W X, WEN J R, et al. Generating long and informative re-
views with aspect—aware coarse—to—fine decoding [ DB/OL]. https://arxiv.
org/pdf/1906. 05667. pdf, 2019.

[7] SEE A, LIU P J, MANNING C D. Get to the point: summarization with
pointer—generator networks [ DB/OL]. https://arxiv. org/pdf/1704. 04368.
pdf,2017.

[8] LAQBAL T, QURESHI S. The survey: text generation models in deep
learning [J]. Journal of King Saud University—Computer and Information
Sciences, 2022,34(6): 2515-2528.

[9] QIU X, SUNT, XUY, etal. Pre-trained models for natural language pro-
cessing: a survey [J]. Science China Technological Sciences, 2020, 63
(10):1872-1897.

[10] GARCIA X, FORET P, SELLAM T, et al. A multilingual view of unsu-

pervised machine translation[ DB/OL]. https : //arxiv. org/pdf/2002. 0295
5. pdf, 2020.

[11] RFORS A, WU J, CHILD R, et al. Language models are unsupervised
multitask learners| DB/OL.]. https: //insightcivic. s3. us—east—1. amazonaw
s. com/language—models. pdf,2019.

[12] KALYAN K S, RAJASEKHARAN A, SANGEETHA S. Ammus: a sur-
vey of transformer—based pretrained models in natural language process-
ing[ DB/OL]. https : //arxiv. org/pdf/2108. 05542. pdf, 2021.

[13] HAN X, ZHANG Z, DING N, et al. Pre—trained models: past, present
and future[ J]. AT Open,2021,2:225-250.

[14] FEI-KASSAS W S, SALAMA C R, RAFEA A A, et al. Automatic text
summarization: a comprehensive survey [J]. Expert Systems with Appli-
cations,2021,165:113679.

[15] ZAIB M, SHENG Q Z, EMMA Z W. A short survey of pre—trained lan-
guage models for conversational ai—a new age in NLP[ C ]/Proceedings of
the Australasian Computer Science Week Multiconference ,2020: 1-4.

[16] BAOS, HE H, WANG F, et al. Plato-2: towards building an open—do-
main chatbot via curriculum learning [ DB/OL]. https://arxiv. org/pdf/
2006. 16779. pdf, 2020.

[17] GUX, YOOKM, HAJW. Dialogbert: discourse—aware response gen-

eration via learning to recover and rank ulterances[C]//Proceedings of the



5% 4

JEISERAS MK A, bR T IN GRS ) 52 s SOA AR U 9T 47 - 207

[21]

[22]

[23]

[25]

[27]

[29]

[31]

[34]

AAATI Conference on Artificial Intelligence,2021:12911-12919.

LIU Y, LAPATA M. Text summarization with pretrained encoders [DB/
OLJ. https://arxiv. org/pdf/1908. 08345v2. pdf, 2019.

ZHANG X, WEI'F, ZHOU M. HIBERT: document level pre—training of
hierarchical bidirectional transformers for document summarization [ DB/
OL]. https://arxiv. org/pdf/1905. 06566. pdf, 2019.

NGUYENT, LUUAT, LUT, etal. Enriching and controlling global se-
mantics for text summarization[ DB/OL]. https : //arxiv. org/pdf/2109. 1061
6. pdf, 2021.

CHIZ, DONG L, WEI'F, et al. Cross—lingual natural language genera-
tion via pre—training[ C ]/Proceedings of the AAAI Conference on Artifi-
cial Intelligence,2020: 7570-7577.

WANG D,CHEN J, ZHOU H. Contrastive aligned joint learning for mul-
tilingual summarization [ CJ/Findings of the Association for Computation-
al Linguistics,2021: 2739-2750.

RIBEIRO L F R, SCHMITT M, SCHUTZE H, et al. Investigating pre-
trained language models for graph—to—text generation [ DB/OL]. https://
arxiv. org/pdf/2007. 08426. pdf,2020.

GONG H, SUN Y, FENG X, et al. Tablegpt: few—shot table-to—text
generation with table structure reconstruction and content matching [cin
Proceedings of the 28th International Conference on Computational Lin-
guistics,2020: 1978-1988.

HARKOUS H, GROVES I, SAFFARI A. Have your text and use it
too! end-to—end neural data—to—text generation with semantic fidelity
[DB/OL]. https:: //arxiv. org/pdf/2004. 06577. pdf, 2020.

CHEN Y C, GAN Z, CHENG Y, et al. Distilling knowledge learned in
BERT for text generation [DB/OL]. https://arxiv. org/pdf/1911. 03829.
pdf, 2019.

BROWB T, MANN B, RYDER N, et al. Language models are few—shot
learners[J]. Advances in Neural Information Processing Systems, 2020,
33: 1877-1901.

BAO H, DONG L, WEIL F, et al. Unilmv2: pseudo—masked language
models for unified language model pre—training[ C]//International Confer-
ence on Machine Learning,2020:642-652.

GOLOVANOV S, KURBANOV R, NIKOLENKO S, et al. Large—scale
transfer learning for natural language generation [ C]/Proceedings of the
57th Annual Meeting of the Association for Computational Linguistics,
2019:6053-6058.

ZENG Y, NIEJ Y. A simple and efficient multi-task learning approach
for conditioned dialogue generation [DB/OL]. https://arxiv. org/pdf/
2010. 11140. pdf,2020.

ZHANG Y, SUN S, GALLEY M, et al. Dialogpt: large-scale generative
pre—training for conversational response generation|[ DB/OL]. https://arx-
iv. org/pdf/1911. 00536. pdf%7D,2019.

CELILYILMZA A, CLARK E, GAO J. Evaluation of text generation: a
survey[ DB/OL]. https ://arxiv. org/pdf/2006. 14799. pdf, 2020.

ZENG Y, NIE J Y. Generalized conditioned dialogue generation based
on pre—trained language model [ DB/OL]. https : //arxiv. org/pdf/2010. 111

40. pdf, 2020.

GARRIDO-MUNOZ I, MONTEGO-RAEZ A, MARTINEZ-SANTIAGO
F, et al. A survey on bias in deep nlp[J]. Applied Sciences, 2021, 11
(7):3184.

SHIN T, RAZEGHI Y, LOGAN IV R L, et al. Autoprompt: eliciting
knowledge from language models with automatically generated prompts

[DB/OL]. https : //arxiv. org/pdf/2010. 15980. pdf, 2020.

[36]

[37]

[39]

[41]

[42]

[43]

[45]

[47]

[49]

[51]

[52]

JIANG Z, XU F F, ARAKI J, et al. How can we know what language
models know?[J]. Transactions of the Association for Computational Lin-
guistics,2020,8:423-438.

GAO T, FISCH A, CHEN D. Making pre—trained language models bet-
ter few—shot learners [ DB/OL]. https://arxiv. org/pdf/2012. 15723. pdf,
2020.

PAPINENI K, ROUKOS S, WARD T, et al. Bleu: a method for automat-
ic evaluation of machine translation [C]//Proceedings of the 40th Annual
Meeting of the Association for Computational Linguistics, 2002:
311-318.

LIN C Y. Rouge: a package for automatic evaluation of summaries[C ]/
Proceedings of the Workshop on Text Summarization Branches Out,
2004: 74-81.

JELINEK F, MERCER R L, BAHL L R, et al. Perplexity

a mea-
sure of the difficulty of speech recognition tasks [J]. The Journal of the
Acoustical Society of America, 1977, 62(S1) :S63.

REN S, WU Y, LIU S, et al. Explicit cross=lingual pre-training for un-
supervised machine translation [DB/OL]. htips://arxiv. org/pdf/
1909. 00180. pdf, 2019.

LIU Y, GU J, GOYAL N, et al. Multilingual denoising pre-training for
neural machine translation[J ]. Transactions of the Association for Compu-
tational Linguistics,2020,8:726-742.

XUE L, CONSTANT N, ROBERTS A, et al. mT5: a massively multilin-
gual pre—trained text—to—text transformer[ DB/OL]. https ://arxiv. org/pdf/
2010. 11934. pdf, 2020.

SUADAA L H, KAMIGAITO H, FUNAKOSHI K, et al. Towards table—
to—text generation with numerical reasoning[CJ//Proceedings of the 59th
Annual Meeting of the Association for Computational Linguistics and the
11th International Joint Conference on Natural Language Processing,
2021:1451-1465.

RAFFEL C, SHAZEER N, ROBERTS A, et al. Exploring the limits of
transfer learning with a unified text—to—text transformer [J]. The Journal
of Machine Learning Research,2020,21(1):5485-5551.

CHEN J, YANG D. Multi-view sequence—to—sequence models with con-
versational structure for abstractive dialogue summarization [DB/OL].
https : //arxiv. org/pdf/2010. 01672. pdf, 2020.

LIU S, ZHAO X, LI B, et al. A three—stage learning framework for low—
resource knowledge—grounded dialogue generation [ DB/OL]. https://arx-
iv. org/pdf/2109. 04096. pdf,2021.

RIBEIRO L F R, ZHANG Y, GUREVYCH I. Structural adapters in pre-
trained language models for amr—to—text generation [ DB/OL]. https : //arx-
iv. org/pdf/2103. 09120. pdf, 2021.

WADA T, IWATA T. Unsupervised cross=lingual word embedding by
multilingual neural language models [DB/OL]. https://arxiv. org/pdf/
1809. 02306. pdf, 2018.

BAI Y, GAO Y, HUANG H. Cross-lingual abstractive summarization
with  limited parallel [DB/OL]. https://arxiv. org/pdf/
2105. 13648. pdf,2021.

HOULSBY N, GIURGIU A, JASTRZEBSKI S, et al. Parameter—effi-
cient transfer learning for NLP [C]//Proceedings of International Confer-

ence on Machine Learning,2019:2790-2799.
LI J, TANG T, ZHAO W X, et al. Few—shot knowledge graph—to—text

resources

generation with pretrained language models [DB/OL]. https://arxiv. org/
pdf/2106. 01623. pdf,2021.
(FriEsmét 3 47)



