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HEDO—2TH3[1]. Rl WEHERREY
BEHI D HGEPIRAERE D SRR L, AT 22
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W, =2 —IVET NI R HARS BN &
A7 B OWKEETH BN ZFIO Z e ARSI hTY
20, MEITULRE I ZHi0h & 5 2 2B LT3k
AZEERBEINT WS, THRETIZ, HAREED
R L D FHE D 72 8D DR ¥ F = — 7 il F ik
PEFIRR XN TVWS [3,4,5]. —2—FLEFIL
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FIEKENT DO X S EREX A7 TiTbhTED,
LR AR S0 AERFHD 72 12, B
FERZ I T & F 5 NR&X A 7128 2 7HEiFiE
MWRDLNTVWD., — 5T, BFOEHEIRZ 2~
Z WAL OFHETF RO & A 2%, BEA
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TH5, WENRALEHEL T 5 e EMEIERE T
A DRREIEL < BIERT Z 2 2 3HHETR V.

Z ZTAME TR, EBELXOMEZa Y e —
N U7z b, REERINAE & DI bk & 7 R o W R
FNALEE I Z M 5 HEMNR T —& £y b 2 RS
2.V%7% RELEF—&ty F2HAVT, =a2—
Z VR EIER & 7 L O MR INALRE ) 2 i 5 5.
PSSR B, FEEIERIC B 2RI L ISR AE
D=2 —FVETMEH LN L E2RT.

2 BSEE

=2 — 7 VETILVORERIILEE I O DZ <
1, FICEWRBNTRZR A7 TIThbNTE 7. Lake &
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O ROHGEINCEMT 2R A7 2R T 5
SCAN ¥ W5 F—&t v b &AW THERNIEZ T
fiiL 7=. Kim ¥ Linzen [4] {X, SCAN X b % [/ #jPH
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DB HATLHEDIFET 5.
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IARANEEE T — &

BEAIDBEE ¥ Z DXH DO SEBRORA DA E HE

F3E - HIEE (E@445)  The goat ate the apple.

The dogs found the goat.

Effif) &SGR O R DA G DE

EHEENGE - 58 The child offered the book in the corner to the The book beside the ladder fell.
princess.
RO OB - D
that Hitli X DN ;[he kid admired that Liam dreamed that the Samuel believed that Liam thought that the men
riend was helped by the horse. knew that the women packed the fig.
TEA R DM The teacher liked a big blue table. T}tl)? teacher liked a rare big round blue wooden
table.

BEl DDA H

HEENRE — AR The man moved the car. The tool was moved.
BRI #EERE O AR DM A G HE
F'EH% HHEEZ B85 2Bf% The teacher found the student that ate an apple. The teacher found the student that Liam gave the
BRI / The teacher found the student that Liam liked.  book to.
MR D BhEE & Rl O RF DA E HE
MR R — BRAE R The boy offered the girl the game. The boy offers the girl the game.
F’Jii/fﬁji/gé HIZE — B The king showed the book./ The kin% shows the The king shows a child the book.
& _HEBEMWEE book./ The king showed a child the book.
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g2 7Kty b 2EOFFMAER. Exact IEE—K
(%) ZEHKT 5.

E®7N  F7—X%tv b | Exact BLEU

Transformer 347 N 99.7 99.8
SRSV | 368 77.6

Llama2 Sagir AR i 99.5 99.8

SAAAVEEM | 740 93.0

7 — &2 5280 fE, 430 HVEEAL 7 — 2 X & L oS
& — > Z 212 1000 fETEE 76000 T H 5.
FHEISIE €7 L ORROFEM IS, 3 DDIERE
PHWS. —oHIZ, ETLOEERXD S 5, L—
NAR—ABER e 22— T 28E5TH3. ~DOH
¥, BLEU T® D, Z#% SacreBLEU [19] ZHW\T
kdz., ZoHIEK, —HOILDRZ—>DHEN
R 3 LHHET, BERXHOIESRDOE T3 —
NR—ZDFIRXH DL T e —HT 2EE (56
D) TH3. ZOHETE, ZYE8D DT
B—HLTWBEZTTRL, PEERT DX DO
Bfro—HbRDOEND. XD EBFRDO—K
1%, GINZA [20] %& F W 7= AR E fR AT % FE I i 7.
%72, that Hifi X ONLD X 512, XK LD
MROE =12, G —BHOFMIITHORWV. T
»3E, 5w BLEU I, BIERXO2KRDOEE
ZEHEI S % 72D DIRET, o —BuX, FborEE
ZEMiiE 2 7= DIEETH 5.

4.2 RO

T—Xty PREOFMERETE2ITRT.
Transformer ¥ Llama2 & $ 12, 7E4&—2 & BLEU O
/5 CTHOtRNEHE 7T — X D7 A Gl 7 — & &
DEEWEEL o ThLDRERIE, —a—7F
IVE TV OEEEIRIC BT 2 BRI E D MEREIC 2k
EBORMDPDH L BRT. T, SHEHNGHET —
X TOMEETIX, Llama2 53 Transformer % F[H] - 7z,
L2 L, Kim 5 21] 2HE# L= X 51T, FH¥E €
TADFE VST 7 — X FFERE P EED
aybr— I EINHDTERWY. 207D,
ANF-I 7 — Z 2B W T, Llama2 @ /7 A3 Transformer
IDEOEEZHELTWSY, ZOREI»OHTL
® Llama2 O J5 ARG ATIALRE I A3 E D &0 S HlF
WKWRESZW. 512, iMiifEiEZtoE WL L
C, BLEU 2381} % Transformer ¥ Llama2 ¥ D713
SEE—BICBITEAE LD H/NX L, BLEU Z#EED
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F3 bR — 2 T & OFHMiFE R D —EB. CP recursion
X that Hifi X OEIFDE X, PP recursion (/i & 58 7] D
fRDEE, Adjrecursion IERFAOHIFORS 2 EKT
3. Exact [35E2—3 (%), Partial &5 —3 (%) % Bk
T5.

RE— ETIL Exact BLEU Partial
CP recursion | Transformer | 7.4 82.8 —
1,2,4—>5,6 Llama2 69.1 96.3 —
CP recursion | Transformer | 82.0 97.5 —

1,2,4—-3 Llama2 97.0 99.5 —
PP recursion | Transformer | 19.3 84.0 19.6
1,2,4—>5,6 Llama2 84.4 97.6 85.0
PP recursion | Transformer | 85.5 97.6 88.6

1,2,4—>3 Llama2 96.3 99.4 97.1
Adj recursion | Transformer | 98.9 99.7 99.1
1,2,4—>5,6 Llama2 98.3 99.7 98.7
Adj recursion | Transformer | 99.1 99.7 99.4

1,2,4—>3 Llama2 99.0 99.7 99.3

F72, HIROEZ DY &2 — > OFifE R % £
31RT. Vihat i, BB, EAFAOHFOD
HRXICHEITZNED S B, mBEERED - 728
R — VIEEFT, RCHTEFAGREr -7z &
FEEEDME D o 72 8% — 1%, that i X DEIF DR
KO- D &I, BRIPEL LBICD
NTXPEDELBRZRZ—VIFY, FBEMEWIE
DR SNz, BI7=ERNIE RN X 2 271280 T
SLOG THHER XN TWS., — /T, #MI-IEML
TERFAOHROES DL TIE, o z—r
Birh, REPEINT 22— THRENED» -
2. THREEFAOBIREFERS I g
Z, HEEY HARGEOFROEIELS B $ 27-d %
ZAHND. INLHDOMERIK, =2 —FNVETIVIIE
BEOEZIDIULEENIBARITI T2 D1 TiERL, W
fLOEAEVIIEROBEICKES 2 2 2RT.

5 &hHOHIC

AT, #ERINEZ DI 4 R IILL
FERTIBRT— XLy M EREL, BB X
27BNV T=2— I VEFLOERNILEES %
P L7z, EBREERLS, —2—FLET VO
FINALRE N ICSE D RMDIH 2 Z L DR X7z
T/, BRI X A7 TR N o7z, ETN
DOPLDMERZ RS Z e N TE . 5%, EHH
RN DHIDSEMTED XS RBRPBRINS
PIZOWTHAN, EMERZ A7 1cB1 5 =2—7
WVETILORERIINLRE 2 53 2 FIEE e S
B2TETH5.
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K4 ToOMOPER — > OFHMIFER (that HIPNIZIIERN R 2 AN 72 L8 & — 2 1EBR <), Exact 13522 — (%),
Partial {Z¥77—2 (%) # EHK T 5.

Transformer Llama2
AT ay NRER— Exact BLEU Partial Exact BLEU Partial
HAEE x SOIEBE R iR — HIVRE CEE ) 99.6 99.8 999 983 994 986
F5E — BHIEE (E6%5) 99.6 99.8 1000 937 975 938
HRYRE — E5B (HEse) 99.5 997 100.0 99.1  99.6  99.9
HEE — 58 (EE %) 99.5 997 1000 988 99.6  99.7
HEE — 5 (s 0.0 0.1 0.0 627 944  63.1
HZE — F3E ([EA %) 0.0 0.2 00 980 995 988
HEE — HEVEE (EE ) 151 473 153 685 882 686
HEE — HBVEE (EE %) 0.2 34.4 0.2 663 883  66.6
Bif] x SRR ATERIA] in £538 0.0 66.1 0.2 357 785 389
HiE A A) in R H RS 24 704 273 912 969 935
BERAAIAT in 58 0.0 462 0.6 27 697 271
BE{%anI &0 in R514% H AUEE 6.9 62.2 168 569 848 597
TR in T35 463 705 486 925 982 927
o in [EHE HRYEE 49.1  81.1 548 97.8 994 984
HiRoHRS D IAADEIFDOES 1,2,4 > 5,6 6.1 76.8 — 599 917 —
R DIAADHIFOEE 1,2,4 - 3 857 974 — 957 988 —
FE D IH REENRE — ZENRE 0.7 37.2 0.7 940 969 942
ZHIRE - BEBIRE 0.0 58.0 0.0 711 873 718
HEEE N fthEhGa — )i 788 910 800 541 774 599
FESHEBNF — fE)F 180 702 181 500 79.8 505
ZEHWEE — A& 99.9 100.0 1000 974 993 978
HEa ) — 5 HAGEE 988 995 1000 995 99.8 998
KA DI IHEE HHEEHWEEDS | 2k & (BAfRAAHD) 718 881 719 460 84.8 462
M EREEDS =ik = (wh %EMIS0) 0.0 464 — 00 759 —
wh £EfIXOffiE REENEOEFE (wh &EMISO 759  91.7 — 859  94.6 —
ZEEED FFE (wh BERISO) 541 842 — 53.6  80.6 —
E#EHMWEE (wh £E/0 526  80.8 — 81.6 945 —
F5E with A& (wh 5230 0.1 45.6 — 678  85.0 —
EH#EFEH) (wh S8/ 0.0 435 — 0.0 747 —
S| HER (CEBNGE 42 55.4 4.6 988 99.7 997
WER CRE:R) 0.0 60.0 14 322 761 32.5
IRAEI (that #) 2.5 68.0 3.4 965 99.0 97.6
BER (thEhE) - WER (CEHEE) 782 903 1000 993 99.7  100.0
BER (EE) — BER CREH) 55 659 60 61.8 845 619
BER (#E) — BHER (that #) 869 960 939 981 995 988

A ZEHONAN=INNFA=R

Transformer Transformer (3 6 ED LY a—&X—, 6EDFa—&—¥ §EDTEMEENY FEFEOETL
ZHWS. 51T, Csorda & [12] IZHEW, MXLEIE®IA A % A L7z Transformer % I\, early stopping &
label smoothing (WA, FBE{EFIEE LT Adam [22] 2L, FEDNAL =5 X =%, FEERE
le-4, Ny FH A4 X% 256, ¥ERAT v TE% 70000 £ 3 5.

Llama2 Llama2 D7 7 4 ¥ F a2 ==Y T DAL =5 X =K%, FHE% led, LoRA 7V 7% 8, «
%32, Kay 779 %201, TRy Z7BES T 5.
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4 FNTIR U728 & — 2 DAL O il R34 19RF.
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