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Abstract

How to obtain paraphrase knowledge from existing online resources is an important
task in paraphrase research. This paper proposes a method of mining paraphrasing
templates with external knowledge from open domain. We align the relational triples
with the open domain text to obtain the corresponding text of the relation; then, design
the template generalization method to obtain high-quality templates from the relation
text; finally, utilize the pre-training language model to design template representation
and mining methods. We designed a method of both automatic evaluation and manual
evaluation to judge the quality of the paraphrasing template. Experiments have shown
that, the method proposed in this paper realizes the automatic acquisition of high-
quality paraphrasing template.

Keywords: paraphrasing template , semantic representation , automatic clustering
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1 55

H ik (paraphrases), 28 AR RIE T HFRMFEEXAIESHG, EERIES T
A . BRBORE BREFT OISz, B, BEARREERIUE B iR ST 5 #5
Z— o SRR —HIE L BRI, BRI AR R, X ER IR
LA o MR, BRI LU S AR, W] LURTF T RS RIERE, Bl an SRS
B (Zhao et al., 2018) ~ BHNAZE (Xu et al., 2016) « HLEFHENIE (Du et al., 2010)% -

ETEIRPATER - AT HOERECRAGEE R, WEIRSLHIZ A 1E 2 B AR B 5 7 1% fal 5
AR BR, XETESERAFEERRANAT, FRATZANER, NMKBE R
B, (HXETEZAN T B&BAES IR R AMAN, 26k, WE 1778, “Wu Chengen
wrote a Journey to the West” #1“The author of Dream of the Red Chamber is Cao Xueqin”iX
MANEFFAFER R KRR, B2 WG FIER “[Writer] wrote [Book]” F1“The author of [Book] is
[Writer]” Z [EIfFFEE AR 7 o« BATMIXFER AR FAAEBIEE R R R, JFRUS P R EF X
AR, B, MZMNEIRPSHERR R, RAE BN -

‘ ‘Wu Chengen wrote a Journey to the West & ~

) pEEReR
‘ The author of Dream of the Red Chamber is Cao Xueqin | _ S
‘ [Writer| wrote [Book] N
| SRR
)

\ The author of [Book] is [Writer]

Figure 1: FFEMEEE AR AR S B iAER

IR F B EBESR R AN KREFE, BHEEHEMLIZEIE, §lWLinsE
A (2018)i8 33 AN 25 E M-S0 R %, SRECE 258 R0 J7 0N EECRU R VS R - L5 %R
ANLERE LAY, MBS REREESET A - LR ACR L, SRS, ¥
H, &R, 2%EEURBHIIS, SEGHIERRE AR, HIR, Z5EERRRRES
AN ZZ BRERTE AR, TEK 2 EEAMAENER, &E, Sl SRR A K
TALIEM, R EUMR, SRS — R SR ENEI /7i% -

T RRR DR IR, RSB B A REORCS PN AT Y, R B
g, BATRESNERANR, MOTBUSRBUE AT A SR R R BSCAR (RISRARSER) |, AR E
FROAMEFE R RRZITCH, AT RS E RO RS H], A T & O R A H)E A2 (A
B, BATRIEAT LN HEIER R R L, WRREER, #F, BOESTRRERTTIAR, #
HTOIZRE S AR ERAE ER, MR EMIE AR, &5, FrT
AlE B a5 A TN 7R, NE AN BRI B & -

ATCRI AR VR RAGEFIAT . BTN EERIR,; BT RIRBOCREG], FHzik
WA TTE; T ERE R ETE LR B R ROE ST B R E T, SBRT
RSERVEMAI AT EE SR BB /T A SO S A T S 45

2 R

B0 B A I B SR IR TE B R AN G BB, A, EEH TR RE
I~ RRIFEHT BT 8 - Hearst(1992)f FR BN FH2IE B s, H H P2 EE
WA B AR o & R AR89

baE HRXESOHNARE, ZIHER RN — P EEHGEVEAIF A, B8 UR
HEITRE - WMESEHR, ARABESORPIZHE R 5HAT TI/EEMELIZ 4, SERTH
TAEFEFERN A E AR F1718 R (Barzilay and McKeown, 2001; Bannard and Callison-Burch, 2005;
Ibrahim et al., 2003; Pang et al., 2003; Fujita et al., 2012; Regneri and Wang, 2012)~ A] [iE
#}(Shinyama et al., 2002; Sekine, 2005; Shen et al., 2006; Wang and Callison-Burch, 2011) & X{
188l (Bannard and Callison-Burch, 2005; Madnani et al., 2008; Zhao et al., 2009)R&FEEE A
A% e EA, BarzilayFlLee(2003)M3& H T FE I MI#%  (slotted lattice) SHEMRRML, (HEZTT
EMER L BRERE RIERE, R EMREE A K 2R L5 RIS AR - Shinyamass
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A(2002) DL HBIERBFR N G, FIH R —RETK [F—FHF RN RGBT E RS, B RS F
A, B AL SR R B RS B E R Sekine(2005) #4382 TUE B AV IB R, (Hi%
TR LAEE T B R B R 4 R AR, BRR TR LR ; Priyanka Das% A (2018)%
FTHCERRAEE, 4EEER, FRASHE R FEILIERZY 1 i U AR -

IR, MERE¥S UK ERESOEEARN AR LR, WL T Hx 8585 R
5T (Biran et al., 2016; LIU et al., 2018) - HTBEIFIERIERATE LEMER, Fit, EHREIER
ERERIRR S SRR BBk, Biran%e A (2016)E 3R EUH RIS A 4 2 R SCEE, B AT
REFFFHENERN SRR EMIE, ERAUIX —RE R TR, F—4Usa SRR
EiEZRE . LingE A (2018) T ES TATTIR R, FIH B 2355 R 7 2R R4, @i
R ST AR T RSB, WKL 5 ER T B ohRKGH SRR -

AR H Rl SN ER AR P B RS BT ¥, BRRE S FLEE AT B R AR, RISt %o B B
MFTRITIE DL N R R B M Eo# -

3  RALFPRMSESZ AT

EREZBE N FIE TR HRARE DR A SOAR? IR TER B DR MR, X5 G
ERERIRR 5 B R EBRBR BB - B EEI A TR N EEEE S EERIEXEER, ]
T SEAARIE Sy ]G SCR R MMBETRRE, B MNFRERRNAETHERR AN =CH, #
= ICHS TP BESCCARN 57, KRG REEFHRILATRANEE]; FEX LIz, KRB RE
B R ABARARBOLRE B LN PSR 2E A -

3.1 RALHREX

221 NJ7 % (Elsahar et al., 2019), FATRFAIREF X R = I0H S5 458 7R U8 SOR
XFFF, KRR =IJCAH R IRBUR A R < RAVSEFI SR - 5% R =Jr2H Hsubject ~ object#
A X RiF A predicateH AL, X% R = ITLHAMISPOS UARH LMK DL K RIF T2 — 8, &
AN R R ZITCH S ORI 57 .

3.2 RABHRIZ

TERBRAREG G, BAIFENHF TN, KBS RER -

25 E R AL B R TRCR AR — PR ERBUE 2R, ASCRIREMTE: 'L,
IFAENFRER, Wahskkt B 5o% - 8m HFEENTER, FREE RN
KA (F110142020-01-01" K KB RN DATE]) 5 &, EHABHEEARE TR ETE R KR
BIHATIPEPRE, BB G DAR SRR s B E N B, —2& A & NNPEINNPSHRZE Y
i, ZRMUNNPHLMGER, FREENNP TO- INFIDTHRZE R, =& NHKEFHAH
R ER; e, FRATEC B ¢ R ELHIXT N = T H A ASL B SR (subject ~ object) 1ENZE
2. BRITEETZSFEERENE R, BIERMTRAET, RIUNREZ 2R/
TE2Z 52 [A] FRTRRANR -

DEMRBNGE: ALEMMERRGENE, TERELEMER . HTEERMTZ
BREALE, BATA LIS B 2K AR Y i b B ST R 2K B AR EAE S5 A P o AR SCFI A Open
Entity£(#F £ (Choi et al., 2018)?, FEAIRLE LR XBFREES £, WLUKE(Yamada et al.,
2020) (Language Understanding with Knowledge-based Embeddings) AL #HITHOE, FIFHHL
VAJE R AT R BRI - BN, = {wi,ws, ..wi, 55, ., wr}, BBOZEREM D
BAFIn D RmREAE, EITEZ R RN, TN s, B N [ MASK|IRE, REiiE
It BB e B, R4S s %5 N 2R A1 -

B4, T WRE R HT, IR BRIk RENGHET A, FATRIAAE MR
DEMERA (5FTR) )RR EERS HF—4H -

4 RS TR SRR B R EBR BT T
HESE=TTNENTE, HRAZITTABL, RBUBHR RZHEFER R AR, FEEEE
R H - MIREREY, F—HRAERZENFE-LELER, FAEEREM

"https:/ /stanfordnlp.github.io/stanza/
http://nlp.cs.washington.edu/entity_type,/
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BRI - FEXhHX— A, AR HTIGE SR, MATEMEN, KIUERER, BE
It BEhER R NIRE AL, IR R R IREUS AR -
4.1 BEBGEXGTRE T

PR AR A B A, RSB ER, TR EESIE UE BRI ER,
WAL & RRIA R « R RE ST E R IR, BB R FAES s HEE, 20T
HEEEEEMNZER . RATEXT LiRRE, #H T A2 E/EBERE GHETE, 1%
B & 18 SUE B A 2R (R B R .

WEER S el 1%EFEGloVe(Pennington et al., 2014)3/ERiAMEIIGTE, R XHE O KRN
WE NS, ERREE ERIICSOE R E RIRERL, REUEE 300/ TR 7] E v, -

LEMETS EROTEEFESFEENE UEER, SiithR 200 7 52 &/ A0HE AR,
HATEFF FABERTIRIUAZ BEFRIR . A 1FR, SFERL,, B9, FATHMASKRZE
B, P RS, BE, RATEBERTE N ERHBCRY, XA T MASKFRE £ H
RIR 72 8 s R R, -

vs, = BERT({wy, ..[MASK],,, ..., w;}) (1)

e HIRBOAIE 5% 8RR, FERipuE HoR FIE AR T2, R EIRER,
EEUIFEY, BTG EENEERESAMEE, AR EERE RN S A
[FIRIAE - ASURIEFIHAMN L@ MESE, BT s U EEARDE, REUERE
TR e

BOE SGTETEFEHW NP RASR, B—PRETHME, #TIPCRMECEYE, 5
APt n &; B PRMAERS T, BERERETHOITLRES, BIETERE
W 28R -

BiE 1 BRE SRR
N FAATE SRR {vw,, w; € Vocab}, ZEREE RR {vs,,s; € Slot Types}, BHEES T, BSH a,
B A {p(w;) : w; € Vocab}, ZEAEHISE {p(s;) : s; € Slot Types}
M BRER {v:teT}
1: for all template ¢ in T' do

2 bt = Th(zwlet aFp(wn Vwi T D et #(SJ.)USJ')

3: end for

4 RIS 1, WM SERE, THROZAERE RIS — A E ) w
5. for all template ¢ in 7' do

6 vp = vp —uul vy

7

. end for

Figure 2: IRERTIE

4.2  HIRBRWME RN

[Fl— S HER Z B FEERME L ER, BINFEET—HP o5 FHENE R
B o B SUGBERE BB, HEER—E XA LIRS SEr, RIE LT RENERER,
THEBR IR LERER, MHRREE, EF—HERESTIFHRENE RN - FA]
DLEBERE H R M LB IR R F % (Dasgupta and Long, 2005) 4 Z RIS AR - SEETHF507E
SRR ARR, RIBATEALRER, AT EBEREHEDE(LIU et al., 2018), XM E T
FEUTRR AR, N RRFEEEHTIRENEAE T o FRX — R, BATRAREBEN KT
REFVERAIM R Z BL IR, BARBEEW 3R -

3https://github.com/stanfordnlp/GloVe
“https://dumps.wikimedia.org/
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BSEFI AR MR ET = {t1, to, ... tn}, BN VR L—/ N3 H AR OR 77 RS
WETor = {vry, vig, v, ), ST BT R 2 IR AL BLASRE RS, SR B 4] 6935 SUAR
OB, 1ES EENTREHIBRE -

Bk 2 BT EREREIBAR RE A%
MIN: BRERES {v, 1 t; € Tyi € [0,n]}, K :wE—wmzc(meﬂ

IR RS R d, RRBME 7 122 Hi, ue R R HAE A
. BIRKI ) C = {0, Cy, ..., Ci} 13: if SSE > 7 then
1: for all template ¢; in T' do 14: bRk
2: C; = {v;} 15: else
3: end for 16: for j=454+1,7*+2,...,do
4: for i =1,2,...,n do 17: WKL C; MmN Cj
5: for j=1,2,...,n do 18: end for
6: M(i,5) = d(Ci, Cy)s M(j,i) = M(i,§) 19 SEHEERIERE M, MIER M ORE AT
7: end for 55 7
8: end for 20: for j=1,2,...,q—1do
9: while True do 21: M@i*,j) = d(Ci=,Cy); M(j,i%) =
0.  FREHBIEFHRNERE C- M Cp, & M(i*, §)
I Cix M Cje: Cpr = Cix UC)» 22: end for

1 HEAIREIM O WHINTHRERM: 23 endif
24: end while

Figure 3: iR B ohR KB X

FERT N AREMZE G, A&7 AF —PERAIRRKE, ARRKBHEREERNT#
T30, &ﬂ]ﬁﬁ?@éﬁ%ﬁﬁ AL - TJH?@HT Eﬁlfﬁliﬁéééﬁ%W‘%*ﬁlﬁ?%é‘%ﬁ@f%ﬁ
B, X ER, SRR R, KX AR ORI, VR SR B s
B,

5 SERVFMSEERSM

T SSEAR SR T IE R R, BN TAETT O AT R S

5.1 SEIEUE

IRSUHE S FRE SR RS B T s05s, o RSB A DU BRI R 1R -
Sport EEIED 31598

Capital of | EZ~ M« A HMITE X K EE IF 10237

Director | FLF - HLAE] - SEE B WIS AR 58 9850

Author 4%Eifﬁnnﬂﬁ?E%§ 6368

Member of | ZH4H « & K HIREHE R EHIRL A 4298

Conflict AA Kez50FESET) . KR 2798

Table 1: % R LAFIFEA AR HE
=S| Wb T:FWlkldata(Vrandecm and Krotzsch, 2014)51/137%[1 R, MWikidataH 3B _F iR

Swww.wikidata.org

%:Jrﬁﬂfﬂfr%iﬁé?é)k? 2k, %\7582 576 sg ﬂﬁu/nﬁ H ,2021£E8H13E|é15E|0
¢ PSS SN n
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AEXNH=TCH, KA=ZITTHBE RN SRATE 6fTR, #E, BITHRA=ITTHEHEL
HEFL T RLON TR R LGSO o FlECR AR S SR B3R o o IR SR AR 3% 7RTR -

5.2 HiRER B ohiEM LR R

FERBE RIS, BRI S0 5 #1077 R B SRR, SE AT VRN B IR AR
B, ARERN IR 5%, SR . BATETE T BEEM AL S TFE MR, A TREILERE
Hrp— i, FHERELAEAEREEE T, RREE RN, BETENE RN
iR . TATEFEBLEU - ROUGE-LLL BERT-Score/ERIEMIFE R, E ', BLEUFIROUGER
ETESRM T, XMWIATEREER AT A% 2 AR EAAEE, BLEUIEM )% 2 [Aln-
gramfUFEIE, ROUGE-LETHREKALFFINTETEME, EE XUt AE—ER
BrpE, BAICHAC 2L BUR, FHREENSIRANE X - BERZML, TR R T H R A N[
HiE RIS, R FATEFEBERT-Scorel/E N7, BERT-Score Al FH T 451 =17
FEBLAIN 2 (B BV M, AT RERS MIE S FE TN B IR AR 5 = -

N wop ROUGE-L BERT-Score
KA | BBER | BLEU |5 o p o 5 /% 1P /% R /% F /%
Sport 4465 58&.70 75.19 75.58 75.28 63.86 63.69 63.78
Capital of 1908 67.78 79.89 80.13 80.24 70.48 70.43 70.45
Director 1516 57.14 74.42 76.01 74.07 68.79 66.69 67.72
Author 1431 67.97 83.44 83.48 83.81 78.96 79.16 79.07
Member of 626 61.83 76.47 77.31 76.25 68.47 68.46 68.47
Conflict 582 62.08 79.02 79.43 79.12 72.67 71.80 72.24

Table 2: B 5 BPFIIZER

SLIRLERANE 2FT R, ERMHEIFAAuthork R L, MWABESRIENMAEE, BLEUHE
67.97, ROUGE-LX| I FIF1{H 783.81%, M 3 SUAHH LB Sk & . BERT-ScoreX R FIF1{E
F79.07%; BN & FEFE bR A £ BISport < & L, BLEU - ROUGE-L XBERT-Scorett 58 4 5l
1K258.70 ~ 75.28% ~ 63.78% - HENEMIRIEEREEE I uERH, A SGRHBIMN KRR =ITTHH A,
il & SN AR B OSSR BT ¥, REREE RGN H 5T 2055 192 AR -

5.3 HEARERALIEFMER

ARATE S NI 773, S IR T E AT, (RS BB M A ERIRN TS -« AT
B — R R LR LS B A FEHLIE B 2005 AR A T AN T4« SERTHFFE = 5 A il +5
PREVERRE L, Bl 1@ LT ISR TN rR, FENTRIR A1 51584y, BRI inEdn
F 3R

B PR BRI
1| BARZIEE X SERAER, TR A FRE-
2 | WA G, EEEREIANFEERRR, 1B —
3| BNGESERL, DUFE—SAIRER]; 88 BB AR AR
KRR
4 [ BBGEULFEN, ARFFae —MRER (8. FESAR)
5 | ENGE X B, MRS

Table 3: ALiFENFsHR

ANTLPFUIEE R 4PoR, BATESOTFIS 0 WEE, S0 7 =9 W BB
G e B KT Z RSB & HIFET0% AL, 3X VB R SRS Z (A1 UL A
TAHUASE RBEATGER H, AR MBI, ARG . KA LIRAERAK, X
T, ZHERERRRER, e BT O L, AR i) SR E 0 -

Shttps://en.wikipedia.org/
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KA /S | %3+ | %d+
Sport 3.45 79 61
Capital of 3.52 75 66
Director 3.65 76 67
Author 3.6 78 68
Member of 3.74 82 64
Conflict 4.2 89 72

Table 4: A T 1M 45 5

5.4 THELSZL ST
R T IR AR E A R DA N SRR G TR P IR IRCR, BT EEAE “Capital of’ & R LT IHRM
SCOG, SEERLERINE 5ATR

Capital of B E | F¥97%% | BLEU | ROUGE-L | BERT-Score
JE T 2146 3.32 60.59 71.83 61.56
+Ar = FER A E BAR 2077 3.61 63.89 76.84 68.46
+RRIFTHIE 1939 3.75 66.62 77.03 65.41
+ A =T RAE B
s 1908 3.92 67.78 80.24 70.45
+REIFTHE

Table 5:  VHRERSEES

SIGEEREN, YBATEERF R Z EM/E(E BN, BERT-ScorefBFREE| T EE#
F+, BERT-ScorefSVraEW ARG & 18 VAR IEE , XRIAX ZE R LIAIR, BEHE R
IR AR FRAEE, Mg s SRR TR - R BEEREE IR LS
TR, BN RBRIE AR B — IR o W IINIR PR, AT LU AT E sh B in
HEE—ER’A, BEATFESRABRK . XERH, THiEEBAERSGFREEER, LHIE
R AR, FE B IARER ) SEPR R A OME -

6 B4

TR H R A SN FIR BT USRS AR BT 1%, 10 58 BB AR 7 5 2R SL R B 18 S
Wt~ KAZZIRERB, A ARMRE, WNRR=ZIJTTHH LR RELGIRBUTE; FHER
FoRH AR S R AR AR RS R, 1t R T GR0E F AR 2 R ORE T 1 &
&, NTEGEVENMERERPIRE, TBADOTEE B a5 AN TN e e 771k, SLiss
REH, AR ER LURIENRE L —8, FEmERER . ERRERA, AR
ZI AR A B KRR, RO B RAMETTE; RN, BOHERSOE LRR T,
] FH RGN A2 B R 1R = B AR E ShaR B ERS B B AR I & -
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Sport {cricket, Victoria}, {bowler, batsman}, {footballer, Simon Grayson}
Capital of | {South Australia, Adelaide}, {Turkey, Ankara}, {Kenya, Nairobi}
{Tsui Hark, New Dragon Gate Inn}, {Hou Hsiao-Hsien, Flowers of Shanghai},
{Peter Greenaway, 81 Women}

Director

Author {Priestley, An Inspector Calls}, {William Blake, Jerusalem},
{Shakespeare, Macbeth}

Member of | {USSR, RSFSR}, {Zyklon, Samoth}, {FRCP, Heinz Wolff}

{World War I, Austro-Hungarian Army}, {Second World War, AMC 34},
{American Civil War, James William Boyd}

Conflict
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KA K LH
Sport Alfredo bodoira was an italian professional football player,
P who played as a goalkeeper.
Yury berezhko is a volleyball player from russia.
. He still would attend gafcon ii, in nairobi, kenya.

Capital of - - -
Porta cavalleggeri was one of the gates of the leonine wall in
rome.

. Thark is a 1932 film farce, directed by tom walls, with a
Director .
script by ben travers.
The episode was written by bill oakley and josh weinstein
and directed by wes archer.
Emmanuel goldstein is a key character in george orwell’s
Author . .
novel nineteen eighty-four.
Gaal dornick is a fictional character in isaac asimov’s foun-
dation series.

Member of Corl'<e is a life member of kappa alpha psi fraternity. .
He is a corresponding member, member of the hungarian
academy of sciences.

. Erich handke was a highly decorated oberfeldwebel in the
Conflict . "
luftwaffe during world war ii.
Following the outbreak of world war ii he served as a captain
in the u.s.
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Sport [Person] was an [Country| professional football player, who played as
a [Profession)].
[Person] is a retired [Country] professional football player, who played
in the position of [Profession)].
Capital of [Person] established the first newspaper of [City], in [Country] in
[Date].
the first newspaper in [Country| was published by [Person], in [City]
in [Date].
Director the episode was written by [Personl] and [Person2] and directed by
[Person3] .
[Personl] and [Person2] wrote the episode; it was directed by [Per-
son3] .
Author it was first depicted on a celestial atlas by [Person] in his [Work].
its first depiction in a celestial atlas was in [Person|’s [Work].
Member of [Person| was one of the founding members of the [Organization]| in
[Date].
[Person] was one of the original participators of the [Organization],
founded in [Date].
Conflict following the outbreak of [War] [Person] served as a captain in the

[Country].

during [War] , [Person] was a captain in the [Country].
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