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Comparison of Data 2Text Generation models using
Sequence-to-Sequence

Young-Seok Kim + Byung-Hun Lee -

Kang Minji + Sung Won Han

School of Industrial and Management Engineering, Korea University

In this study, we compare the modified encoding method and attention method using a sequence-to-sequence
model in the Data2Text task. In addition, we propose a model that complements the shortcomings. Data2 Text
refers to the task of generating description from tabular data. The data consists of a set of values and fields, and
there are significant performance differences depending on how the model learns these structures. Therefore, we
compare two representative models utilizing sequence-to-sequence under the same conditions to find a more
effective methodology for learning the structure of the data. In addition, it adds a copy mechanism to improve
performance by allowing the output of words that are not in the word vocabulary, such as proper nouns. As a
result of the experiment, encoding methods using values, fields, position information and dual attention, which
combines values and field attention, showed the best performance. In addition, performance improvement in the
sequence-to-sequence model was confirmed when the copy mechanism was utilized.
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al.(2018)¢] T4 o€l (Dual attention)& 2 &3
al.(2018)9] 3to]HE] & of Bl M (Hybrid attention)S 2
T7h ok 2eu 4 1Y W] et il A

=

£ ARA 02 vl wsty] o & of gl %ol Ytk

2 AT A Seq2Seqe AHESH DA F AP AT
o U 4 AIE WS H435te 7| £ nid e
o} &l M (Vanilla Attention) ol A} HEH ojel | H5& vw e
. 182 o] & E3) Data2Textol| Al E3A9] ojelld &
S FuA gy B¢, AYATY] RdoA o) B S Hag
T e WS At g F AYA T A S8 b
o] E1¢l Wikibio Bl o] E}(Lebret er al., 2016)2 2&3to] AFES
Aggon, Qo A Eopol A F2 AHEEE F7EA £

ROUGE (Recall-Oriented Understudy for Gisting Evaluation)
(Lin et al., 2004) L8] 3 BLEU (Bilingual Evaluation Understudy
Score) (Papineni et al., 2002)Z ¥ 7}5} 4 .

2 A7E F5HoE 7490 280l A& Data2Text =2
of that ATk thefatA P E W Es Ak 3%
M= B ATl A AEH ElolE o Haf st 4494
A I ES AR s E AT B As

< Hlasta A3E 74 8}131 6 A= Aol T3t Lok}
B A2 GAH 18T FF A7 S Ak
2. 4% AT

2.1 773 714k =& (Rule based Model)

A9 Data2Text A AT FAX AE(F)ol4 a3
#e 2299 A0 FAUE 2L A4 7 Tl
(rule-based)S] R ES AH8-3I S TH(Dale et al., 2003; Reiter et
al., 2005; Green, 2006; Galanis and Androutsopoulos, 2007;
Turner et al., 2010). &, 25 H &4 $4& Agsta o
IAE A Tz AgE gES A d2ES YHste
Aoty ey FHZol& Held Bdo] HHstHA AAT L

243 dole W 24 44 Bl ¥ 465

A AAE Sgete

TE0l JHyH L gk

2.2 AJFE-F-A A2 7]9E 2 (Sequence-to-Sequence

based Model)

ARWE AHES md e g E A 02 A FT(encoder)S} Tl
FH(decoder)S A3k end-to-end B4 9] Seq2Seq & o] 9l
T} Seq2Seq> HIEAOE A 99 Adof M4 T8t}
AR Y FHoE 485 Bdoltt. 45 Ydgow
& AU E ARE st gAado] Hujn, S K
g e gifde ¢AH 08 dojE 283t} Data2Text A
A ATFdAE 2T g B4 2ol Udste dad e
gdog #gaty, Ut £ ARE Hig oz Y49
go] S0l 42 ol 20

qZSeq Bd& Agete A 93 24
7(Global Conditioning) <
At A9d 202
ojn] QY H Toj9 I € Ueia, 494 212
%madq]o]a:ro e AR ‘/}E}‘HE} A A= 9l
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o2 77448 WIKIBIO BloJE & A-8-8H3{Th. 2L} Lebret
et al(2016)3% 22 AR F2& £40| AoAH 1 F2&
olei st AV At dl A 7F 9l th(Puduppully ef al. 2019).
w4 Puduppully ef al.(2019)S E4-S AA 8] Y8 4
t o] ] ¢ Z®l = X El(content selection) I =& = A & (content
planning) & &I A4 F2E At h 181 ZH7)
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O & AH&ste] &4 AT
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2.3 oJ8l A w|# LS (Attention Mechanism)

Seq2Seq 2L dFHAN A HHE ¢t

HEHol 473 g doj7t dojdE g9 k&9
AR} AAFE & A i‘/]%(Attentlon
Mechanism)& ©] 2] #4148 & % doE q5d v =

A D] S HRE O T Fast E%PSFEHLuong et
al,2015). & EW 502 A4 7} o) gk B
doletd g H Fol Ao ool B A H el FF5tA 5]_
A& w3t
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nidel oA HEHE ol fAYZS 48 ATE
o] It} Mei et al.(2016) 4 7] 4 B H] o] €] 9] WEATHERGov

of LSTM 7%E 7|02 & Seq2Seq ol of el A v A Y
€ A8 91 EES AT | g %Ml H o]
Bl #ele EZS 29w ofd A WAYEZS 3 &l
3 EZ3 #4894 volgd o Z‘Zﬂa% 2%}9&@. a
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2 448 de ¢AE s A48 Ao EA4S
HEgat] 918k stol B & of 'l Ml AY S-S AlQts T &
ol E o'l WAYEZE Aol tig 7]1EY o€l w A
Yz #H3a 78k JdMd W AYSE(Link-based Attention
Mechamsm)% oa ot Fa 7wk of’dld WAYES
Aol 28 & W, ¢AE sty g tE 5A4E Y
G FIEE St TS ok o F 5o AFA A, ol F:
B9 22 AEE EUZE =& AAHH ‘A& Adl A= BY
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2.4 B2} w|#HYZE(Copy Mechanism)

HEA M AYUZE Gu er al(2016)0] A R0 2 AL
o] &g w At o] B3 2 U HFHAE HHEG = TS
Hh stz ARbE AT o] 3 A F A A A ¥
At go] Abdo] 2R84 B A9 Bol YA K3}
T AL BRI o & dAsty] Y3 At A wHAY
FLTolE 24T o To] AH SR HE TolE A=
AR o wlolE oA Dol & EARst] 28 & Al o
= W ECIT Gu et al.(2016)& THo} AR o A o] A A 3HE 3}
Yo 2 HE Y BEAGES T3 G & AT AUA BEA
& AJNAE 853k sFH T See ef al (2017)9] EAF vl AY
F2 YYolA 543 doj 5ol F7Ha FAHE wol AbH Y
TEE 53 Qo A4e Ity doj & AT o &
of AbHe] Rxo} AHFES F3lal, 4 "ol 59 oA
#I EASES F3l o] ES Hte ﬂo S 2 EAAYSE

Walter Extra

From Wikipedia, the free encyclopedia

Kang Minji + Sung Won Han

< A8 ol L A
AT FZ AFEH T Q)

Chen et al.(2019)2 A+2 8k 2@ Q] Radford et al.(2019)9]
GPTE YZH 2 &85 Data2Texto| A BA (i AYE S 4
s E'_ﬁ‘—"— A QFetATE GPTE ¢ & thakd =H e g
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3. o]l

HloJ Bl Lebret et al(2016)°] 3703 WX ula dolE<l
WIKIBIO Ho|EZ %L%o}%iﬂ}. WIKIBIOE 97|39 t]o}
(Wikipedia)ol 7] &5 AUE JEE U3t A712 FA o
AT}, <Figure 1> WIKIBIO Eﬂ ol & FA = Y7)1 o}
9] 71 ko] gk o Aotk R EZ: F = “Walter Extra”2h= ¢l
&9 ARE Qo8 Fojn, A% L ke A=l

EHt:s_ /\hﬂo]\:]. T;ﬂ ]1:,1&. xgkj.oé ;<4 :Lg]—r zhﬁg} 7@3%
ZE3I YE LEF BE YO 2 31, T A&
Al A& HE9 A 4o A7 QR oZ FAHHT
WIKIBIO ©lelele] ¢ #9 A °—F$-°4 SAFE
<Table 1> 2t} WA ¥ F9] H+F do] & 53.10]H 4
o QokRY] Wit To] 2610tk B3 AH QR X

H 11

ghel 1 Fo| W do] 9509 Y ®o] W P&
= 19.70]t}h 31D dlolEle) 80%E Train Set, 10%E
Validation Set 18] 1L U™ 2] 10%+ Test Set 2. & A& T},

Coordinates: = 51°36'45"N 06°51'40°E

This biography of a living person needs additional citations for verification. Please help by adding
- reliable sources. Contentious material about living persons that is unsourced or poorly sourced must be
Q removed immediately, especially if potentially libelous or harmful.

Find sources: "Walter Extra” - news - newspapers - books - scholar - JSTOR (June 2010) (Learn how and when to remove this

template message)

Walter Extra is a German award-winning aerobatic pilot and chief aircraft designer who founded the

aerobatic aircraft manufacturer Extra Flugzeugbau (Extra Aircraft Construction)."12] Born

Extra was trained as a mechanical engineer. He began his flight training in gliders, transitioning to powered
aircraft to perform aerobatics. He built and flew a Pitts Special aircraft and later built his own Extra EA-

23031

Walter Extra
April 1954
Nationality German

Occupation Aircraft designer and
manufacturer

Extra began designing aircraft after competing in the 1982 World Aerobatic Championships. His aircraft

constructions revolutionized the aerobatics flying scene and still dominate world competitions. The German pilot

Klaus Schrodt won his world championship title flying an aircraft made by the Extra firm.

Walter Extra has designed a series of performance aircraft which include unlimited aerobatic aircraft and

turboprop transports.!
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Figure 1. Example of Wekipedia article for WIKIBIO Dataset
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Table 1. Dataset Statistics

467

Value
Tokens per input table 53.1
Mean Tokens per sentence 26.1
Input table token per sentence 9.5
Fields per input table 19.7
Train Set 582,659
Number of Validation Set 72,831
Data Test Set 72,831
Total 728,321
3.1 H7HA % BLEUV«] - Eq(l)«] ROUGEy— —precision® FY3}

A=

299 A% H71S 93 J7FA = ZX(ROUGE : Recall-
Oriented Understudy for Gisting Evaluatlon)Q} £F(BLEU:
Bilingual Evaluation Understudy)d & AH&-3tth £2 A&
A QI 7d Q kROl NI recallol] 7]Hksbe] A4ks)
™ precision S recall 2 precision®] 2314 <1 f1 score?l 7|
HHe A s 7hs stk 2 382 Eq (1) 2

ROUGE\—recall =

Z SE Re ference ngm,, €S Countmatch (gmm n )

Z SE Re ference Zgrum” =) Count (gmm n )
ROUGE\— precision=

Z S= Re ference Z gram, €S Oountmatch (gTamn )

(1)

Z SE Candidate Zgrum” €5 Count (gmm n )

ROUGEy— flscore =

ROUGE precision X ROUGE) recall
X
ROUGE) precision+ ROUGEyrecall

%\] B‘jRH recallgl 73%5 %:‘I—Eg] ZSERefereangmm,,EScount
29 a8 N2 55 skl £
Z SE Re ference Z gram, € Scountmatch, (gram”
A% 2okEe N18ol AAE 48 9
 EETEERELE

(gmmn )=

o r[r

cision®] 7%, HEE

A= A WA FdeA Bl Qo E
Hol HA& F+E 9n|3tt

EF Adee FA Ao v A7 298
T AR HAE T E
N3 precision®] 7]%ksle] A
gk H et EA gt Aol o] 9l
A=

Z SE Re ference Z gram, SCOuntmm‘(}: (gram )
BLEU,=

Z SE Candidate Z gram, €8 ,Count (gram )

@

Candidate length HBLEU 1

Re ference lenqth

BLEU=min(1,

M, BLEUS 4713742 Aatste] Fata o =242 0|71 &

52 gl AN E AL $AG) 98] S 2L E AR
8ok Ao D 14 del B e e Hyes

#4 @,

4. HRE

Data2Textol A Seq2Seq} v 2 o (A
A7 EAsY, 71E

e &83 oy A3
9] Hld e} o el S Data2Textol| BHA|

Ry
=

HE3 Al S H L3 YA T F APA 77} 23 o)
o weba, B AT M E Seq2Seqe E83 F AFATY
HHES 598 2402 H w35t Data2Textol| A E342 <
ol WHES 1A 3, Yoyt APAT9 dAS B

A £ Qs HHES AAst 1A gt Data2TextE HIH
o] &g wmul ol 9127} Ho ARE Zokst= WY &
3 )¢ 23k} Liuer al (2018)& 33t BEZ Zoksl= 2
T Alo]E Hol & ¢ FH(Field-Gating Table Encoder)E A <
SHTh B3 fH e ARE 2L 7 oA WAYE

(Dual-Attention Mechanism)< &3f £ F+2& o]3f|ste
AAE e BdE Adein. By, oAl AR ATl A
Sha et al.(2018)¢] dto] Bt €A WAYZ 79 ndl &
Agtel 227 242 Basts 540 It BEA 72

- 7

o nidzt ool A WHEE oAl 5 HnFo=H
Data2Texto 4] EFAQ el PHES 231 B o] AY
o A8eta 712 AT 2 Al gle 2ol
YT 7Rl TAE Adst A 2.

4.1 Structure-aware Seq2Seq (Dual Attention based Model)
2o (Liu et al., 2018)

Structure-aware Seq2Seq EH-> YO E F(value), BE

(field) 18]35 BE 9] X(field position) Z & I X (field reverse
position) 42 T A 2014} 15 Hhs} o] e Tl A
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o Fs oujstl B
AA 2 A9A = 7 %
El A|SLS w o) A ¢} 74 H ol
S & FAHET

o & E°1, <Figure 2>¢] 9%} 22 F7} FojH & o) A 8
o “walter extra”= £ ©ol7} 27) o] B & “walter” 2} “extra” 2
Mo do] 2 Yol YE o g AHLHET BEE BT “name” S
EZ2AYYOE ALY BT A 2 IYA = 47 A
E A 132 8|29} 10] 4H o AFEH T

olg 3 YH =L TF A MM 2o] FEHE FH HolE
(Lookup table)= T34 Awld WEl = HSkech ojnf g, 2

A - 24

=193 P 94 2 490 47

5, I 0% 3o Y WE e d2d
El7} 299 1 oY WEE AEH T

<Figure 3> £ AT A A3 Liu et al.(2018)
TAge agoelt}, o] & LSTM FXo0| 4 HE
o} upde} ol oA WEE ol S A &3 T AT
H Seq2Seq T2 E Zeth (AT 29 F2E AY

TEE

—4

-0

tare] |71 bgiav s AEZH 9 &Y 4 Hi(hidden state) S

. Fields Fields reverse
Value Fields . ..
Position Position

walter name 1 2

extra name 2 1

name walter extra 1954 birth_date | |
birth_date 1954 -

T german nationality 1 1
nationality german . .

. . . aircraft occupation 1 4
occupation aircraft designer i .

designer occupation 2 3

and manufacturer J

. . an occupation 3 2
article_title walter extra P )

manufacturer occupation 4 1

walter article_title 1 2

extra article_title 2 1

Walter Extra is a German award-winning aerobatic pilot and chief aircraft designer who founded

Label L. . .
the aerobatic aircraft manufacturer Extra Flugzeugbau (Extra Aircraft Construction).
Figure 2. Example of Values, Fields and Fields Position Used as Input
L=z L=t LN | 0 scssesessuccscsesse-sossoessue
Field | .
& position 1 ; T . . . ...... . . . |
Embedding r= . %- \ 1
! ' @ 1 Field level attention 1
. _l{_ : :
U 1 1
4 1 1
Value : . . . ...... . . . :
Embedding : Word level attention :
X1 X X3 XN=2 XN—1 XN i
Field-gating Table Encoder %
Y1 V2 V3 Vs Vs Ve
T T T T 1 T Dual attention
Feed Forward | . ] [ . ] [ . ] [ . ] [ - ] [ . ] R
Layer [ ] [ ] [ ] [ ] [ ] [ I
] [ e .
1
! Dual anemion:
| context veclor: l l . ...... l l l
ds dg by =yt
Encoder hidden state
Value
Embedding
<505> Yy V2 V3 Va Js
Decoder with Dual attention

Figure 3.

Structure-aware Seq2Seq Model
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(1) & Al°] E H o] & ¢] 5 T(Field-Gating Table Encoder)

ZE A°lE Hol& dFId+ #Y IduE HE e FE9
g HE S O]:"jﬁ}v‘} LSTM 72 =tolt}. 7]E&¢]
LSTM 7%+ %9 dul9 A Z A A (cell state) S Y Hl ©]
Edt gy e ﬂ]O]E ]OI% Aiv e A HHE HH)
o]EZ wj B9 iy WHE F7IE teA Yo Est
H, o] Eq. (3)% 2t

a(W, T T Wi, 4 bf)
=or( ", + Wiih, _ +b,)
(o}
tan

= ( I/I/Jvroxn + VV;wh’n 1 +bo)
= ( VV;an + VV;z,g n—1 +bg) (3)
(le +bl)

Z

—

4 A Ao Al e e} oA Y

EETH %i‘é!ﬂ o4 dH WEE st 2 & FEe
7 W—t— Aul g e of a2 =
o,tanh & 272+ /\]:LE’_O]

ot oPOM% —3— omlRith. AR /.0,
A Ao Eg} 4 HIOIE F20 031 Aol ghe 2
747 ol Ak A FHE A Alﬂ ER ﬁﬂxﬁ 4
gk B E 71Yehe 948 Ak g, 2 131 Aol

S 20 @A AE 9 A Fcell value) & ALHE T Bt
71E9 LST™M 720 71 1,2 07 1 Aol 9] %kfli A3
ol BEo AR7t Ad &< Avis, &, & BE A9l
(field gate)2hal 27 A Jejo] B BE9f & xﬂo%}
A4S A

l‘lo [ rir 1:[2

rr fm

@ A Aol £, 9 Aol £ 5 olriol2 B(0) & 54
AR E A AdtE A e sl HEYBAE TS
A 28 AClEZ L BelE o, 3 wol A BA A @AY &
o SH HERL b, = EH3IH 2 2 Eq ()9 2T

h, =o0,® tanh(c,) 4)

A ) 7 (Decoder with Dual Attention)
T Oﬁﬂ"‘i% 2l :71134 <Y A bIag Y 24 AHE
5 Falof ot 4 B E FgFste

25 28T vol" 7w 3 A 2L v 469

Wl vid el o'l ol A WFE ol vid e} o 'l
ot H4E ALtste of g ol YA B AFA e
WA (dot product) W& AHESHATH AE dZH Y &4
et Har e &Y Aevt 44 ¢d 94 F& FHsta
StolHEYHAE 45 At $ Fell A F 29 Ao
AEE SRS AFE ALET 89 Aee AZERA
s Ay dFHe &Y AE 9 7Y Hol &9 HH
7} HH gar e 24 ek dAF A-g-E o] 7
AL Eq(5)% 2

score(d,, h,) = tanh (W,h, ) ® tanh ( W,d,)

score(dy h,) N
at = Z am hn

N score(d, hy.) o n=1 (5)
Z exp

Qi =

HA B 2519 0ay &Y Je stk

t
HA e A2 oY HHE ondth o, 2 MR U=
Hof &9 ek niA J15H &9 Ao FAEE oJv|siH
a2 YHLE Fofxl Alf 2] oINS} /I5H o) &4
BH FAEE 7S F3 2H HE E vt
ofFA AtE vE & A2 S AZEW X FH g
S 71A AT dojo] tF &o] A9 FE FEE 23}
A"t 13 Eq )T 2o He lZH 9 &4 Ag), Z
=20 Jud2 st w_ = t3A B 28 oo
A E Bl & ou .
Plw, | H Zw_,)= softmaz(W,v,) (6)

T oA o gt nide} of el o] BT o) Aw g WE]
g 2712 &4%t. 229 g e o} td A Y 28 9
03 24 Jee fFAEE 43 o] 7]E vhde} o
HA Aol 75 gy ol EA AtE o'l Hee 554
EEARE NEste EHAQ ARWT of e} o] F2
ojFlste dl B2 FHEQ(N)H 2E FH = ﬁfﬂ%‘jr.

tanh (777,

score(d, z,)

-~
score (d,,zt.)
D exp
k=1

Ay * ﬂm . X
5tn = N 2]1 tn'“n
i=
Eatk : ﬂtk
k=1

z, & AZH ] WA YA ZE WY HEE o]
st g, & = tA(field-level) 2] o€l H&E ojn|die},
9A Eq (5)l M9 B WEQ o, Eq ()9 o, 2 DA
HE dojAd 9 35 BEE AXtsHA H

z )@tanh(VVdd)

score (dt, z, ) 2y
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4.2 Order-Planning Neural Text Generation(Hybrid A ttention z,=ndA 49 g oo dwid HErt 2" 2d
based Model) -2 (Sha et al., 2018) o g ey MEE sty p 2 o)A 4¥ IFH
<Y e & ons 7,% s = =
Order-Planning Neural Text Generation 23 (Sha et al., 2018) o AHE AR, /0, A7 2, a2
g ACEES ofnlstal g, & n“WH Aol A Altste A g
& Age] 520] 34 450 2Ol gl 3 "
= A8 2a AR A0 wA 2 o] g ‘:'E o)z g (eell value)S &Pt} ¢, 2 A Al(cell state) 183 h,&
AiAYZS E3) 0yt u4 AT A et 2519 92 3‘4 S oujsiH, o] 29 AT
292 <Figure 4>9 22 722 FAHT Structure-aware = Eq (3)914] A3t uloh At
SquSeq 293} 22 LSTM 729 719 Seq2Seq 7328 % i
9lom 7)=o] Hid el | A HEH o’ Al 3lo] B (2) to] Hg| = of el A o] 6 (Decoder with Hybrid Attention)
_ 3] ox d =2 olglsl=
g] OiEﬂ’\‘l(Hybrid Attention)? 2AF WAV Z S A &g ThE stol B & °1_‘%J/§4_L #9 AukAl F2E oldste U =
E7o] 9] & Fo 282 7|4k o'l (Content-Based Attention)¥} Z
T HAE oldfste H =S FE P2 7N ofEHA
(1) 9126 (Encoder) (Link-Based Attention) 2.2 FA @tk 18] A7} -5 Aol
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Figure 5. Comparison of Field-gating Table Encoder(Liu ef al., 2018) and Encoder(Sha et al., 2018)
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Table 3. BLEU-4 and Rouge-4-F1 for Order-planning Neural Text Generation(Sha et al., 2018) with Field-gate Table Encoder

BLEU-4

ROUGE-4-F1

Hybrid Attention (Order-planning Seq2Seq)

43.004 £ 0.2024

38.205 + 0.2061

+ field + pos

43.4861 + 0.2118

38.3287 + 0.2132

+ field-gate

43.6038 + 0.1923

38.6039 + 0.1997

Dual Attention (Structure aware Seq2Seq)

44.4964 + 0.1044

40.2843 = 0.1044
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Table 4. BLEU-4 and Rouge-4-F1 for structure-aware seq2seq model(Liu ez al., 2018) and Model with Copy mechanism

BLEU-4

ROUGE-4-F1

Seq2Seq + field + pos

42,8171 £ 0.1044

38.2472 + 0.1072

+ field-gate

43.7533 £ 0.1043

39.4515 + 0.1072

+ dual attention

44.4964 £ 0.104

40.2843 £ 0.1068

Seq2Seq + field + pos + copy

44.3493 £ 0.1031

40.2021 £ 0.1065

+ field-gate + copy

44.3751 £ 0.1042

40.0465 £ 0.1072

+ dual attention + copy

44.4024 £ 0.1039

40.0286 + 0.107

Table 5. Comparison of Generated Descriptions with or without Copy Mechanism

Label

general sir hubert de la poer gough, gcb, gemg, kevo -Irb- 12 august 1870 - 18 march 1963 -rrb-, was
a senior officer in the british army in the first world war.

Seq2Seq + field + pos

general sir hubert gough, kemg -Irb- 12 august 1870 - 18 march 1963 -rrb- was a british army officer who
became commandant of the royal military college, lions.

+ field-gate

general sir hubert thomas gough gcb -Irb- 12 august 1870 - 18 march 1963 -rrb- was an officer in the
royal navy who served in the royal navy during the early nineteenth century.

+ dual attention

royal observer rifles.

general sir hubert de la poer gough -Irb- 12 august 1870 - 18 march 1963 -rrb- was a british army officer
who served in the royal air force, royal air force, royal air force, royal air force, royal cross, the royal
observer regiment, royal air force, royal air force, royal air force, royal air force, royal air force, royal air
force, royal air force, royal air force, royal air force, royal air force, royal air force, royal air force, and

Seq2Seq + field + pos +|general sir hubert de la poer gough gcb -Irb- 12 august 1870 - 18 march 1963 -rrb- was a british army

copy

officer who became governor general of the british army.

+ field-gate + copy

general sir hubert de la poer gough ve, gcb
officer who became general officer commanding command.

-Irb- 12 august 1870 - 18 march 1963 -rrb- was a british army

+ dual attention + copy

officer during the first world war.

general sir hubert de gough gecb -Irb- 12 august 1870 - 18 march 1963 -rrb- was a senior british army
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Table 6. Comparison of Duplicate problem with or without Copy mechanism.

Label

nicholas michael katz -Irb- born december 7, 1943 -rrb- is an american mathematician, working in the fields
of algebraic geometry, particularly on p-adic methods, monodromy and moduli problems, and number theory.

Seq2Seq + field + pos
+ field-gate

nick katz -Irb- born december 7, 1943 -rrb- is an american mathematician who is best known for his work
in algebraic groups, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz,
conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz,
conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz,
conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz,
conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz, conjecture - katz,
conjecture - katz, conjecture - katz, conjecture -

+ dual attention

conjecture, conjecture, conjecture, conjecture,
conjecture, conjecture, conjecture, conjecture,
conjecture, conjecture, conjecture, conjecture,
conjecture, conjecture, conjecture, conjecture,
conjecture, conjecture, conjecture, conjecture,

nicholas michael katz -Irb- ; born december 7, 1943 -rrb- is an american mathematician who is best known
for his work in conjecture, conjecture, conjecture, conjecture, conjecture, conjecture, conjecture, conjecture,

conjecture, conjecture, conjecture, conjecture, conjecture, conjecture,
conjecture, conjecture, conjecture, conjecture, conjecture, conjecture,
conjecture, conjecture, conjecture, conjecture, conjecture, conjecture,
conjecture, conjecture, conjecture, conjecture, conjecture, conjecture,
conjecture, conjecture, conjecture, conjecture, conjecture, conjecture,

conjecture, conjecture, conjecture, conjecture, conjecture, conjecture

Seq2Seq + field + pos| nicholas michael “nick™ katz -lrb- born december 7, 1943 -rrb- is an american mathematician and a professor

+ copy of mathematics at princeton university.

+ field-gate +
ieid-gate T copy his work in algebraic number theory.

nicholas michael “nick” katz -Irb- born december 7, 1943 -rrb- is an american mathematician, known for

+ dual attention + co . . .
Py his work in algebraic number theory.

nicholas michael “nick” katz -lrb- born december 7, 1943 -rrb- is an american mathematician, known for
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