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Abstract

Recent years have witnessed astonishing advancements in internet and communica-
tion devices, which have also fueled the thriving growth of social media. Online news has
become the primary medium for people to acquire new information. In this era of new
media, media professionals strive to maintain a presence across various social platforms
amidst fierce competition. It is imperative for them to create diverse versions of news
to cater to different audiences on each platform. In such a scenario, a system capable of
rapidly generating paraphrased versions of existing news, creating new reports, would un-
doubtedly provide significant assistance to media professionals. Hence, it is evident that

a paraphrasing system is highly important and urgently needed in the field of news.

Consequently, this thesis presents a text paraphrasing system specifically designed
for news articles. This system allows users to input an original news article and obtain a
paraphrased version with different sentence structures and vocabulary through a model.

The aim is to assist media professionals and contribute to the overall news industry.
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In this thesis, besides employing the powerful pre-trained model GPT-2, we con-

ducted experiments using curated datasets such as TaPaCo and PAWS-X. Additionally,

we incorporated rules and sentence reordering models to enable the generation of para-

phrased news articles at the paragraph level, ensuring distinct structural differences rather

than simple sentence rewrites or word replacements. In both automatic and manual eval-

uations, the proposed method outperformed the Baseline Model in terms of the extent of

news paraphrasing. This indicates that the sentence reordering technique introduced in

this thesis yields better results compared to merely rewriting sentences and aligns more

closely with human perceptions of paraphrasing.

Keywords: News, Paraphrase generation, Sentence order reconstruction, Pre-trained

model, Deep learning
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Common Conjunctive Adverbs and Their Functions

ples

Cause and Effect | accordingly consequently therefore then
Sequence first/next finally furthermore in addition
Time before meanwhile since now
Contrast however instead in spite of rather
Emphasis indeed of course certainly definitely
Summarize in conclusion in summary briefly quickly
Illustrate for example for instance namely typically
Comparison like/as likewise similarly alternatively

Figure 2.2: Common Conjunctive Adverbs and Their Functions[29]

24 HHIBERALAGHER

LFALFEDREETE  BRR AAFEFLI T URPETFY H 15
R R g B A ST E - B A A o JRPEERAER 2 @ Schickler fo B 47
%45 § WAN-IFRA *+ 2022 & £ B P 482 [91 47 1 > LB T7% %3 4
NEFREAISE AR EPPFAER T ENEE DML > BB 0
Yo @B2.3975 o

How important will Al be for the success of
your business in 20247
Irrelevant
Not so important
Important

Very important

Figure 2.3: How important will Al be for the success of your business in 2024?[9]

Fobo AAREY 2 3 RI X FHERR GRS I AL P BEF 2 L Ft Al
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R AR FEH NATOT R RAT 0 XL ARG e FF b ehd ST

14 doi:10.6342/NTU202303745


http://dx.doi.org/10.6342/NTU202303745

25 XARAKEFHEFE

PR ARBXINFFAERIP BT EE > PRI Y 2

BRI Erende ) o Rt R L BRI A

n\\-

- BEE LR 0 F 0
SR @B TR Y AR Y o T R Y F g B

FHEHAIFTR N BEAFEREEY KT AP L FHRE S R

251 B#HFE

p 3= (Automated Evaluation) i ¥ i< 455 87 L& = il 250384 2
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Hoe ARAR T MR BEE S R E R R NT RS A
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USE (Universal Sentence Encoder) ¢ Google B [} *T# 1 i3 & 45 % [5]
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FOARE LA ALK o v AT HATE R gk CE LB W SR AT B
R A AFTIRENATEFENEF L AERABE P BB R EF RGO
FRT 0 1T A R E ek EATE - RATRFE > J 27 4o USE TR A
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ROUGE (Recall-Oriented Understudy for Gisting Evaluation ) [19] £_2 # 4 & 1/
AR FEay Y Y E& dp iR BA A Y Nogram 07 343 B A 2
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Function Conjunctive Adverbs

Cause and Effect therefore, thus, hence, as a result, consequently, as a
consequence, accordingly

Sequence also, in addition, moreover, furthermore, additionally, what’s
more, on the other hand

besides
Emphasis in other words, that is, namely
Time after that, then, now
Contrast however, nonetheless, nevertheless, still, otherwise, even so
lllustrate for example, for instance, such as
Comparison on the contrary, by contrast, instead, conversely, similarly
Summarize Finally, Lastly, Eventually, In conclusion, Conclusively, To sum up,

To conclude, In summary, Last but not least

Figure 3.1: B 4201 18 3 & 390 22 F8 5 4 )

PeTif ReDFFRFEEBDFL o @ 5 - [FROT AR L5072 2T
WAE SRR 2 P AT A BRI ¢ FE T R A

.EJ HEa ;E -F}Ek o

MR- Bo|FRE ARG B ,%r/;;,&‘_ﬂ«}; ABC = B &3 » g
B

BiA=>B=>Cr2aE 3 as-HEEINGFAMGRANE: BREECH

i

k=1

R AR I MEAPEAMFT IS - BREHA P EGEL R LR

ﬁ

FFRFRASBOWF Pipg~B > A F Pp oy~ A= C i Pyuon

T

C—oAaF Poa~B—Co¥F Pg,c~C—BasFx Pog == 1

b=
o
3

I

BoFRAESET 3 =062%  4o&3.1977F o

EEAMGRA 4 RABLFECHG o P FREHE B
Wﬁ%ﬁ%ﬁ%ﬂﬂﬁ—%%ﬁﬁﬁ&%ﬁLg’&éﬁﬂ%%’kﬁ#{”:
bﬁm' :_La:o
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Table 3.1: A & 2 % &

Permutation Results Probability Combinations Follow Enforced Orders
A—B—(C Ps.p+ Pg_.c True
A—C—B Pio+ Polp False
B—A—-C Pp_ 4+ Psc True
B—-C—A Pe_.c+ Po_a True
C—>A—1B Poa+ Pasp False
C—-B—A Poop+ Pga False

313 F=FBE

BRI g - RETEIEBFR L DEY R e 5 B
AP FEAEL VR AR SR A A ER S Y R R
GPT-2 % f# “r i (fine-tuning) o) cn™ P ix 4407 » & 8 | F 5128 chik B4R

o “iﬁ" B r' TWF$—W"‘; < {s 1" 'Jﬁklbﬁhxﬂjﬁrqllﬁﬂ o :‘I‘k‘g\;i%@%é v

She
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E RS BERRAE FRET I R AR FEwh A
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BE > g 5 H = (document-level)) e~ Az B ixfr > P & 74 35 s EpUBE

>

X_# document-level s7¥ F 22 B % 15 5K & 5 B39 R m%] g F o Fpt

—E

o

RF PR DRV BE - R AR ER Y F i BB
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P PFERF AT ALAI S AR IENP S ALY TR, o
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Translate

Phase 1

Initial News Enforced Orders

N Preserving
| Ftes
(rule-based)

Phase 2

Sentence 1
Initial News Sentence 2
/' Reordered News

Maximum

L . .
Pairwise . =
— o :
% —> Sentence 3 Probability Probability

Y Combination =
Sentence N

Enforced Orders

/

Phase 3

\\

Reordered News

Paraphrased News

P

‘__ —{ GPT-2 based model }—» 3]

Translate

Figure 3.2: 37H# T B % LU/ A2
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32 FHE

ARG TR 2 T B D B Y Y H = FF B 2 GPT-2 Seq2seq oA 2 31 M
BN ABERARBERREAN G L HE mhE Y F B TP AT FE
TaPaCo[25] & PAWS-X[30] & & F 475 & Henp F o gt = F LB g 450
RROBRNF I AAFEA IO HESE o R 2 L5 H
THMRADPN F o A RBAF T LB R TR P REE Y Rk

hde T EIR A UER R I ST HE GPT2 HEA 2 TR -

FTHEFY B FR kR Ad N E P ZHEE B OETA2 3
noooptE R * 3N iedd (Fine-Tuning ) GPT-2 #3447 £ % m%@ﬁﬂp\ o gLtk
AT pe B3] F v ST ApR 2 2 A S E AR L 2 RAT 0 B
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g fJﬂ
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Sentence-Based Paraphrasing Dataset

Initial Sentence

Paraphrased Sentence

We had an early lunch.

We ate lunch early.

Tom already decided where he wants to
Tom has already decided where to go.

go.
There cannot be progress without | There is no  progress  without
communication. communication.

The old lady busied herself on her
The elderly lady is busy in the garden.
vegetable garden.

Viviano Codazzi was an important | Viviano Codazzi was an important

contemporary artist of the genre, whose | contemporary practitioner of the genre

work was influenced by Alessandro | whose work was influenced by

Salucci. Alessandro Salucci.
Figure 3.3: & % 2 B R & 4= 5
fe g A 2B 2 AeniEd] o @ GPT-2 9" UicAl d +t 8_Seq2Seq » A#H3E 3

A 1‘*“%] ek B B d 1024 5] 0 Ra A F sk e L H g
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SRR KRB AT ST §
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Vi F\ ) {GPT_Q’ ﬁ“:.@]—‘g ) #—%-% E’f"l%)ﬁ] .

LA E  2BREARHRZE T GPT2 2 A#H W T » A GPT2 & 7% 3
HoAlE HOpF 0 et (Fine-Tuning) PR EfR * en B E BN Y o0 50 By o
AR RIS HAPOT RN FRESH 7 ER
RRIT - B RS HE ~ oL AL ApH TR B R o 2 S
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AFE AENT - BAp iAo 532977 ¢

Numberof PreservingPair
Numberof EnforcedOrder Pair

EnforcedOrder Preserving Ratio =

(3.2)

# ¢ 4 # %4 ihfe Reordering Ratio ¥ 4 # — 5k » @ A4 F N & B Gl 0

His o AR g s SO HEERFT T RS ABRASEA o dopt P ET
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IR W R anE A A R R RS T R

TR A GG RSP ReorderingRatio ™2 %2 En forcedOrder PreservingRatio °

BRERAMELF SO ZARF ASB—>C—D—E> ¥ GHA 1 5%

—N

FRASBIHEMG DS ES DEM G- 2% SEWAAmEA £ E

2R 5% ERFELEC>B—>D A FE- pt 357 N EDEBHEE T

Table 3.2: € H & +% 5 #icid 4

Items Value
N A~B~C-D-E 5
cy AB~AC~AD-AE-~BC-BD-BE-CD-CE-DE 10
Number of Enforced Order Pairs AB ~ DE 2
Number of Reversed Pairs AC~AD ~BC 3
Number of Preserving Pairs DE 1
g £3.2¢ p % > ¥ U8 ReorderingRatio sn4#* 10 -2 #3]8> # ¥ &
E8BeEY > R 3 BEEMRFE E > F I I ReorderingRatio & % 0.375 ©

*t > EnforcedOrder PreservingRatio oA # 2 2 @ fizgs Besd 3 1 BEE

W iEF o Fpt F 3] EnforcedOrder PreservingRatio & % 0.5 °

ERDE LB RNEN 0 L B e ol o ARkt s E 3
75 253 £ 7/ ROUGE-L v WER & Bdqth o § 4 > 5 71 @A scBifseho 3
frhdeiF 8 5 @ FEAF N P ARG M- ARG TG 0 T A
#* ROUGE-LAp#h ke BF o e e Fh L ik F b h
ER Gl B BRI R Y B 2R o ROUGE-L 4y fhshde 2
N33

(3.3)

HY X A& R4pF o Y 24w BigadFe s LOS(X,Y) & 4 e §_Longest
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Common Subsequence > 3 R4p3F @ fr:c BF o % ¥ L - @ 3T

B NP ERLAATEANER - FIAHEBOINEIEREE4T 0

LI BIF NG S b R g 1Y 2B L 7 H AP % % % fo Baseline
= ERNEREE LN AN LSRR ESS R SRS Ny

T AR AR NARE SR A A fere g g L A S

—

R T IERAES

HEZRFPOPARERIBETE > T2

~=i
#
M
by
=
‘_\-‘2\'
&
: 3;
e
=3
A
o
it

S A EREEL RS L =Bty RS Lo

Foobo ARG M WER 3p 4k kB3] 5 B iR B i ER > Ak

& JEY },'ﬁ'flrﬁ%]%; A B A g S 4}5 O G S AR 1 e &
AH% o WER 4y fhde 2 543,459 57
Substituti Deleti
WordError Rate = ubstitution + Deletion (3.4)

N

He N &£ m,iJ— LB A3t o B a3 B0 @ Substitution % mfiké’gpt i3 iz enF
# 0 Deletion B E_i% % 44 " foo At FRIR A IRE R SRR R
B AT GRcBARE > 4 FIRET BB a7 ko Fp KgikihliciE s U 4~

) Bl R R A HALF 0 R EF LR A R A A

=
Y
o
ol
Il

%% k4 {4 HGR s o KA 4o ROUGE-L - 4 » WER 32 § 784 &3t

FF TR RE R A LG R AR EC &

342 AL

A LRI AP g L H G LRI R OR A AT R
AEGER O RRFOERRELL G AR R RFLFL AT AR
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W'\°

AP T AL B0 F TR T AL > IR X 30 B AT
B @A PR el AR B SR F Al anti o gttt A A HCT]
(Baseline Model ) =384 » H — § &4 ¢ ;2 Backward Translation » #* 12 & £ %
ez S N o H - E e d 42022 &4 OpenAl BFide 3 end|pE & p K252 P
% 4% ® 4 ChatGPT » ChatGPT fedt 12 (87 AP RF T AT 40§  hife

FoHNPREFTDOEHR TV URILEN TN A AR E AT IS £ F

TS
M
>~
3
A
=
=1
F_L
pod
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BAEE P R 3 BRI, o Flpt o AT 3 R4 ChatGPT

|-

LB R 0 © S e d Lin % 4 T 0 [20] £ 4 L3RR R

A 2?\;3’—?—;'-.;}%’}2'—.-’ e ZORETHEMEATERAAR -~ ATHBIEM > hie i

T

252 ) HitmEATR B R A L Bl iRk EGER éiiiﬁd—‘ﬁ%ei:%%fr@i@
i ABFERFIISA I ARAAYFIRE 3 A~RAEE 5~ KA

FhRL o # LI TR FATH AR FRng - RR KRG 5 L3 e ¥
EIRH A RASFTR AR T PR R ~ £ F T RT F RAATR hiE
AT ENBEY > U2 AT RATRLT G P T LG e g Eonk o

A et S R BB e 0] ChatGPT 2 F st i r R4

B RET SR ALREY AR R BE A IR SRR B
TR R SRR T A A ehp BT L o bR L A R
£ & B
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AFEAPREDAFTTR DL ZFFREF &R T wEP L
B2 R U A SR RE R 0 A RA PR KRB
¢ iZ 4% baselinemodel frAF 7 2 A7 S b 0 7 p BTRH U E X 13T

B {8 f‘l-*i' PG g %‘E‘f" Fjl\?m"‘ J%‘ °

4.1 FBRAAAZLIZETFEH

4.1.1 ARFMRA

AFE g ehm LA & R R % FA LN [20] 0 3 H B Wong £ 7 ¢
[29] “T B GEp e fe B R B RIGPOT A 3T eE A BIEARR] > W40 B i

EpFEFHAY kG s o B pE

R4.19 B35 & 2 5% ~ER ~5A S R S Ht B P REES Y
B¥ Ll ma o pA NIRRT 0 F 0 FREY R oEoB R
R Bl4.1° hE B 0 F Wong 7 [29] % ¢ hit]F 4oBl4.2977 8 R
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Function Conjunctive Adverbs

therefore, thus, hence, as a result, consequently, as a

Cause and Effect )
consequence, accordingly
also, in addition, moreover, furthermore, additionally, what’s
Sequence .
more, on the other hand, besides
Emphasis in other words, that is, namely
Time after that, then, now
Contrast however, nonetheless, nevertheless, still, otherwise, even so
INustrate for example, for instance, such as
Comparison on the contrary, by contrast, instead, conversely, similarly

Figure 4.1: -4 S &7 &

Examples:  Several countries locked down during the pandemic. Similarly, other countries
did the same.

Few people believed the pandemic was a problem in the beginning. Now, they
are facing the consequences.

Figure 4.2: -3 4] i 3 &3 4= 51

B AR R ERE Y Y ek P i Y UHER ¢

F R Sk S s e Bl4.3%7 T o %f;ﬂ]—&rﬁ]4.4’—"*7‘r~ :

Function Conjunctive Adverbs

. Finally, Lastly, Eventually, In conclusion, Conclusively, To
Summarize
sum up, To conclude, In summary, Last but not least

Figure 4.3: LA 237 4

Correction: The population practiced public safety. Finally, normalcy returned.
Figure 4.4: XL 4] 32 530 4 b

FHLFETRE PPEALEOELRE Y TR S TP AP
m*&ﬁlf‘j‘u{fi;%ﬁ THR o e R A AR - %
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412 BREHEREIN

ELA1RPES L E TR é‘f?ﬁiﬂ'jm,é@f G AAFETAREL S B
PEFRFERT EHE 2 FRAR R R et L T R E R
AT G B R AARF R AT PTG pE e LT ARG EY P
BEONETR KRR RN AL AER CHOAL S DRP SR o F A A

LR 4 AT~ R 4o R4S ¢

[1]In London, cybersecurity is one of the most critical challenges of
the digital age . [2]Everyone from households to businesses to
governments , has a stake in protecting our era ’s most valuable
assets, the data. [3]The question now is how to achieve this .
[4]With attackers becoming ever more nimble and innovative ,
armed with an increasingly heterogeneous of weapons , cyber-
attacks are occurring at an accelerating pace and with greater
sophistication than ever before. [5]As a result, the scale of the
challenge should not be underestimated .

Figure 4.5: J 4% ?F%“%] *

BEEA A S RASKTEAMR T X 5 @ & DB Y RN chik S
NEA PR ZOEE S o o b 56E rule-based B 2 BIE S S a0
B 5 Asaresult » 3 KEABHRP D EL - 0 FLT A LA 2 [4] @

BB A EAR R A0 [S] 2 o 2 R § e brhe M4.65 7 ¢

Preserving Orders

Conjunctive Adverbs Orders

As a result Sentence 4 must before Sentence 5

Figure 4.6: 3% & L] 7 5 % 4 0]
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FRFLFALHEEI NI > A PERNLEL Y [20] T 0 E
AR F A FHEEY R ARG DR R X xBTS F L 0F 0 7T
N

s

D, = S}, S? ...,Sév P ENPFE T ZEFIOEY Bl Bl Gde

1{Psop (Si,89) > eVt i £
G(i, j) = { SOP( p p) 6} i 7] 4.1)
0 i =

H¥ Poop(S,,S0)>€ B &% i hyjaElnd

,
La
A=
A

’
=2
5
=
\l“
=7

-n\

G RV R B A O R v B leny i=F BiTifej ik - a3 Bv @
0cdopt 2 m el € M-RAeATE A 5 o 5 H i 3 Ndrg 28 9ET 5
PO PEE L RE R o Rs - BhASFRo. B AT B
BB B B Qo PR A » T Ao M GRR]  RHCA] AR T R SRR
2 SRR B UM ET ARER o g a2 E 0 AR > AT B4.59

B4.6 3R] {8 > AP aE b aE B é’f?ﬁfi‘] » W Ao B4 70 %

[1]In London, cybersecurity is one of the most critical challenges of
the digital age. [3]The question now is how to achieve this. [4]With
attackers becoming ever more nimble and innovative , armed with
an increasingly heterogeneous of weapons, cyber-attacks are
occurring at an accelerating pace and with greater sophistication
than ever before. [5]As a result, the scale of the challenge should
not be underestimated. [2]Everyone from households to
businesses to governments, has a stake in protecting our era’s
most valuable assets, the data.

Figure 4.7: 3% i £ #1855 % 4 b1

?ﬁuii%ﬁljrﬁ TOORBATERAE S - RS SRt P F R R D
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ﬁﬁ’%$7F”*E%ﬁﬁﬁwkﬁﬁﬁﬁﬁlkﬁﬁﬁ°*?%%{H%%
%) 3% Adn oy g R AT LI B R B R L R AR M L R

RSN BT B S

FRHAPER w0 3 e B LAy v A3 TRY S4pikibanti o
PO PRI EEFEOT SBIEN RERTARY AF FehdHhe T o Fpt A
" #53.4.1-] & % ¢ #% 1 0 Reordering Ratio /2 2 Enforced Order Preserving Ratio #_
AT RO BARZHEHFRLEST RSN FRO G BN 7
TELAH AP O TR OB T » BRELLCHFF M 2ZF

e

i’—jlllpkp-‘zﬂbm ;}'Flﬂf7-—-o

ARG RE O APEHRER T RS0 RFA LRV B E  RH3ALI &5
HRER Y ARG ottt B RNALY Y e IR A R Sl BB
e ¥ MEBWAE B 7 F 42 & 0 Reordering Ratio > » ﬁ*u{'l BaE B AR b -

% e e Ao W TR Bl enficdgpde £ 4.1 ¢

Table 4.1: 3% A & #4066 5 %

Reordering Quality
Indicator e=0.4 €=0.55 €=0.65
Reordering Ratio 0.79 0.676 0.427
Enforced Order Preserving Ratio 0.623 0.763 0.792
R AALS ST o F e 1 0658 A RERLE LT RS

0% % 5 Bi¥ 0 ¥ 3k Reordering Ratio #&-| » %3 0.427 » @ g -] 11 Reordering
Ratio B ¢ i Enforced Order Preserving Ratio  # if e 3R > 3£ 3] 0.792 o 3 #-€ K
=) hiE 0 1 0.4 % k| o pt BF Reordering Ratio ¢ + = 3 0.79 > @ Enforced Order
Preserving Ratio B| ¢ T " T 0.623 - F|}* > e afrd|? Pigend ¢ 1 & F 22 F
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Tiom 3 B RA o FR T FF Y KRR ER AR T AL
FRBEREGET > RNT URTR ) e REFEB PP F 2 2T R
EAFRARBEDET D R A ,’Ex‘f:“—é:-’f#_ﬁc% P F MR TR Hle o B TE AT
FEHEA SR AR R HERA PSR R LE Y T L0550 A f =055pF
Reordering Ratio = 0.676 » % B @ & 5L+ 5 € 2 §F 67.6%0 %% o il 15 4
# o ¥ ¢t & Enforced Order Preserving Ratio | £_0.763 » # £ P % & £ #03] i

£ 4v t rule-based et B4 X (T M IERT L T63% BiEE G v (S M ReE B o o

PF Ao fF P o rule-based 7 sV ARG IRAF o H € I IR L (S B IEBOR 0 T
PR ARG RANFE o2 6A DEASBIEDFT T R B € Hih
A k2EF < T o A S 2 A & AR R P SRS R T By

B R B EET AN ATE T - B R

42 BKEARBEINRELEK

AT 2T FEHR - BN A oo gty kR A h ] &R

PR BRI R A B Sk e

AR ST ZFHELIE oo de B TR A FEIRIR AR
#_GPT-2 Based Model i& {7 § 2% > A& F Sk 427 - 2 i - learning rate 3% 5 le-5 >
batch size 3% 5 8 > £ "3 30 ¥ epoch o #£iF % =X e UE :F > AP LI T b

EER T LYRNT AL R Z PRS0 SRR R T~ DRTE

o

P R Rt LR F e b ik
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43 KB ARBEREIN

ko] E o A PR R AR AT A D BATR i R AR (T

pial

LR AT R AR S T MR e AT B i - ruled-base F 35 3F A £ AR

(PN IS S SRS I RV LR S R N

J

oo s Ra gt SR RO RS AGE ST mA D PATH

o

F_L
w4

5P g4k Bk o b eh > 4 baseline model % % P 4o T

1. Backward Translation : ® 32 8 %228 ¢ 3 D nig L 2 g > 22 - » & -
B oS g B BAPLY A RenD o F ART T R 2 R ot it g2
— e B EAPE R R CATERFSE YRS A B R KA

Fwd v @R A e R o

»

2. BT+ChatGPT : BT #* # %_Backward Translation » & = % ¢ #-w 32 G £ 4
OpenAl ** 2022 # 4% ) 77 ChatGPT o FER8 crec B /A2 ¢ £ A BB 4077H L fe
FAE 2 RA B BHE T R AR~ I ChatGPT # g fFeem s 2 ATR

B s £ % ChatGPT shee @ B 5 v v <~ @ ie B sl % o

3. ChatGPT(ch2ch) : & = ;# Fr % €% iF ChatGPT :2 (73 % » sx B ey fz 4 8 4%
#-d 2 ATH B~ I ChatGPT # & & ChatGPT % #%:¢ % > 17 | _;%Hfagj

GFantg Sk oo

“eb o A& K ChatGPT #- B ATR (e BpF > AP endp £ 5 Mg

>

ERATE 0 EE O ATE N F o RS B4 T

d Bl4.82 % % ¥ 1214 3 > Backward Translation # % 23 & BAER A
WATE e R AW A ] o O gl B 8 iE S g 12
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TR 463 B

Backward Translation

BT+ChatGPT
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HEE > B3 AEEALL LM
Mo BATOH AR R MERE—
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Figure 4.8: *2 8 5 % § O]
F AR EAR A N A R T A BAER - AT L
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44 AFFEER

tf #5350 hRA > A % 78 ROUGE-L 112 WER A @47+ L & # 5%
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e
I
M)
Fg
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WiS T P A ARR > TR AFT Y % % - Baseline

S

Model 2 ¥ 2Lt hi B o smenfichh 2 % 4o 242977 o

Table 42: p #: %z &% 4

Model ROUGE-L WER
Backward Translation 0.56 0.213
BT+ChatGPT 0.288 0.279
ChatGPT(ch2ch) 0.428 0.245
Y 0.313 0.287

BB ELEATER PRALE IS0 0 FZ P E N kR R e d LG
SRR 0 FI A P EE R 200 ST E Mok 42008 % o OV RE S
Ao AR SRR NPT R Y 2 RTH T B g - TARR a4 0
ROUGE-L 45 &% 4 » ~ i&{iyai - LB REG P bl AR T
P g & fodo ) @ 0 4§ L BTHChatGPT 2 B i £ 525 2.596 2 * > S WER

Rk o2 AR TR G0 G 80 b P R A ARG AR

=f

P25 EEFERG L d BT HEFE IR RER AEA T A

;j F%%éﬁ*&'li DR T B AR o HY e H e SR LA U =
Fe Bk bd MAptR L ¥ F o P 9 k10 ChatGPT #34p 4 7 ek > JE
BEREIATLF HRLATERF ORI - TRARGECH > 2 BP AP TR

RIGEE S 2 BT F F L k2
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45 ALFREER
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Table 4.3: % 1 3% 4 thdy it > 5

RS
H B ATH At OE RS
FRALR A BATRE RATE BT 0§ P RSLE
Bl ARCBATER o RAATE R REMSHE P RLE > A 2L iR o
AR AEEBATE G FF L RAATE E 2w (S BIEN %o
HAAAN A IR RS T UER AL NB S AR RRA N2 B R

BB G EE T P A > Baseline Model e4 #ic » F]pL 7 R ET AT T IR oh
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Table 4.4: *+ 1 3= %% & T 104 #ic

Model i Ked AR FHERAR it Ri:Acd
Backward Translation 4.007 2.447 2.007 3.927
BT+ChatGPT 4.207 2.94 2.193 3.933
ChatGPT(ch2ch) 4.213 2.887 2.153 4.027
T 3.353 3.34 3.46 3.233

FOARE B RR LI F P AR o 2 A B R § R WP AR
Baseline Model e4 $ic e 2Xm » X ]300 m 303 5 g‘_#ﬁ%ﬁ’!é%ﬁ’éﬁ fs AR W4
R REERFS AR PN RCRE g WA 2 RE DN
o A B AT DR T AL 2 SR R Bt # § 8

% #enH i= Baseline Model %8 @ 3 fj*u € wr i 2 R T e He o

phh o RASE R LB hw Bigthy ¢ TEE 4 BRE L -

Table 4.5: A 1 3% 2 & L8 1

Model e Ked AR FHERR RN
Backward Translation 0.815 0.863 0.823 0.778
BT+ChatGPT 0.678 0.876 0.800 0.774
ChatGPT(ch2ch) 0.774 0.863 0.757 0.802
T 0.998 1.048 1.202 1.026

EEASHET URED > A PR A L AR L A Sk T
WARST AR AT A N AT B R R L AR T s Bt £ B s o
P R - B AT R IR AR 0 T AR ARR oS
HRREARBEAESEFRADLE > A PR FRPEI TR

1E BIEM R A LB o A ER R

Foobo s % 3w g iR A L w0 H TS % Bics 19 (One-Way
ANOVA) » JF 8 St & BHEH i hen@ A L3 F M F A b A48 % 4o
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4.6 °
Table 4.6: * 1 3= 45t ANOVA

Indicator P-Value
G- YEd 1.3525E-21
i 1.3258E-14
B R 1.7147E-44
BN 6.80066E-17

d 246E% vV UFER Iﬁsfﬁ Tl FHEPEY 3005 BV FEi
B> d £ ¥ ?‘;HL? g IRLF AR e ANOVA #p).% % P-Value 5 1.3525E-21 > /] *%
0.05 % 7w BHA &7 HIn@ A LG BES o 88 gy 0] 12 0 474§
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