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Abstract

Knowledge graph question generation task is to generate related questions from a giv-
en knowledge graph.In recent years,the knowledge graph problem generation models
mainly use RNN or Transformer to encode the knowledge graph subgraph, but those
methods lose the explicit graph structure information, and the importance of local
information to the node is ignored in the decoder. We proposes an Iterative Message
Passing graph encoder to encode sub-graphs and obtain the explicit structured infor-
mation of the subgraphs. In addition, we also use the Sliding Windows Hierarchical
Attention mechanism to improve the RNN decoder and increase the importance of the
local information of the sub-graphs to nodes. We conduct experiments on WQ and PQ
data sets, and the performance of the model is significantly higher than that of the
baseline model.
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)RR AR S TR 7R A E TR (SR (Du et al., 2017; Song et al., 2018a) ~ B% (Li
et al., 2018) ~ & (Bao et al., 2018)5AHIIREE (Seyler et al., 2017; Kumar et al., 2019; Bi et
al., 2020)) AN R RIRAAESS o« A SCE B FRAELE E RIANR TS F A RO B R RS, %
IR BT ZINHBIR, BB 2R FH TR R RE - o TG —DETER
B R & RS A M4, TR BRSSP NGREAR, BTG ARR R AR,
BHUEERN, @A B S5 DR AR FR v b A pl s ST E RIS, (REAS) o i n]
AT B ETHRIREER AR EARTERILZEA - Bk HiEBERASFEEZ T
WL B BN A ANME -

EHT,  FUR ) A R 55 FH G R - i ) 2 HE 2R R ) 0 7 R VR i AN AR
%R AL (Serban et al., 2016; Elsahar et al., 2018) - HA, fFHAIREEF —=JCH
AR5, Elsahar et al. (2018) &AM ETFERFERIGES, NG IRTEMHL
FERESVEIFE HILEI A E R R B A E - Liu et al. (2019)3& H—"ME& LR £ T CFA]
JERRN s 22 BT R bR B B S - AR 2 SR IR 28 T8 HOTE IR N 22 - B IR LA T RE A0 A8 il i Ji 2
HIRIE X, BT AR 22 BRHEE [F] B R 55 P I 5 R BR R (] - Kumar et al. (2019)%& H
T Transformer AT M AR ERE T (RIZ A =J048) HAERMEE T ERZBERE - Bi et
al. (2020)%2 HZERMIR 0% B B RS MR AR il S B m @ SR =52
R FEEMEZ N = THNE S, WENATEARS EXEEEWER - h TR
MA]EH, Chen et al. (2020)4& A AR ) Bl g #n SR EUATIR ELE F B R ERE5ME R - EE
H AR E R AR Graph2Seq Y o B Ath 240 1 752w A 5 AR B 1 B s ) 3 P 45 14
DA AR GRS 25 F ok B & 0 R/NMESRTT SR REME BT S EERRE -

N T RO FESE B IERE, B, AR FR RS F B B RS TS B AR
TREMZENERmEE, ¥ EEZRAMNFIREIEFERIGEE, FRBRE— 1P 1t
Hb, FA 1R Graph2Seq B AR N B E0 IR EIE Rl A AE A, FHORBEDREE A Hkik - BEIRATIR I
EEhE M5 ZEE IVLEISE T R B g B & 0 R/NMEAE T AU R R Bk E B 1 R B &
&, FSRMEREE =Pkl -

AR FEZ TR T

a AR IR T T M ENH B 5 B A AR AR R A Graph2Seq B8, {8 —Fpi & FTHR B
FRIMRFNE I ERIE R T AR E R R E R RNIE, "#mBEEZ R RZDFREE T
FR o

b A ERIENE O 5 EEE DVLET ERNNEID S, BEOp4 sl ml im ey, & 5niH E
FEE O R/MBELRT S R AR B E BN T S EEE

c. R EE WebQuestionsFlPathQuestions i N3RS _E BLEU-4¥8¥r5H B 32+ -

2 HMXIE

LG8 [ A BROR T2 208 B TR A T VAR SR IS B A BURLEL (Seyler et al., 2015;
Song and Zhao, 2016; Seyler et al., 2017), {HRERAIRITTHRERENIANT, B IEFHWEAF
N, RGO, ERERT RN . BBEMEMSENAR, Ribas MR ERWAT
FHREE R AR ESS F - Serban et al. (2016) B X$ H R FIREE = LHATRIE HRIES
(7] L Py e 8 X 48 AT G013 T 30M Factoid Question-Answeri&BHE - SR, AR IER
FRE R AR E R NGRS - O 7RG, Song et al. (2016)#& H —FATREA
TR EITC B RS, AR € AU A AR 3 A A2 Al - Indurhi et al. (2017)3& H
—METFTRNNAEAE SRR, T AFIRE S R A RSRERS o 8T, 1XEETTI% (Serban et al.,
2016; Elsahar et al., 2018; Indurthi et al., 2017) (X5 F 4~ = JeH A BT S B 1A, EoR A
FIRNNZ#iG2%s N EE AR B IR 2 PEdE - Kumar et al. (2019)%2 Hi % T Transformer ]
Tt as T oA AR ERE T &, R A2 s 2 Bk B R AT A (R) R, 30R B IR M8 22
EIENRERE 7B (RIZ=J04H) AERREEEE - T ERESHEE HEIRZ AR, Bi et
al. (2020)F2 Hi 5 FHERSNMNIR AR B 25 B AR B E MR, (B DL B9 77 1% AR R En iR B i
FHREME—1"=nHE S, WERSFHFREE TR EXNESHNRE, iR MA=
TCHZ FMEEERRER - ZHREERESXu et al. (2017)HIBK, ARICEEH—MITE SR
B BIFRFMEE AR # T AN E BB w4, AR FERINEREHER, #eE

B PRS2, BT BI00T, A, I, 2021468 13HE15H
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HZRFNFREEFEFRR - Chen et al. (2020)% HFI FH ] B a g 2% SRR & 1+ K
BRGMER - ERE BIRERBF BRI Graph2Seqt& 2, BAB TR &5 TR Db 2
BHERERT, AEEREHREE 0 A PET SRR E BN T AR EERE . AR
HE A0 ZIERNILHRER BE O A PMIKT A REEMER, EREET SERINED
AT S R AR A, e E T RS T AR RS T T S E (E B AIRE .

3 AR A

3.1 HRHEZE

SOV T (Al S5 e TR 2R R AR 7 I8, AR 7 AR R (R -
MBS FEG = {v,e} MITEPERTAVE , EREHEFFIY = {y1,v2, ..., yp} A
RS ERERMRAFE, iz (1) FR.

Y = argm?ax{Y|G, Vel (1)

BTSRRI -

(i_duke_of savoy,parents,ix_duke_of savoy),

FRE (ix_duke_of_savoy,parents,louis_duke_of_savoy),
(louis_duke_of savoy,place_of_death,lyon)
ER lyon

PREZEZRA] | where is the grandplace of death of i duck of savoy’s mom ?

Table 1: F1H B3 [n] @ 4= 5 AOAR S 7R 51

AR —FETEREEERBRFESE O FEE PR AR (Tterative Message
Passing and Sliding Windows Hierachical based Question Generative Model, ImpSWH-QG)
WMENFTR - ZEA BT S AL RS . EREREEiE (Tterative Message Passing,Imp)
It a L FIFE TS E 0 992 (Sliding Windows Hierachical, SWH) {¥7& /] FIRNNED 2315
B AY - ZEEE SR AR B B E R ASERE R R R R ST, BETRAT
AN ER; REAMHASWHEE I# R EFREE FEPRIE -1 TR, BETAER
J153 Miipy(v), FIFHTESMHZEM LS (Recurrent Neural Network, RNN) % H RS F E N 30w
15 R T 5 A pyocas (W) FIE IR B pgen: TIEMAEBRM R, 46T RERT 5
At py, () FTF R TR 5345 Dyocan (w ) RAE BRI, A SCEE T RBERHZIR BT BAR NS -
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3.2 ZRiSEy

RNNfEX FAIEE LT ER0EE, EENEaROCE ESEMETE, WMANRERE - X5
IREEHEIT IR I 5, — R T SRR 7 &M — DR8], 3 2 T RNN SRS
aet AT RS, (EX R GRAS T U E R T IR B B AR S B E R -

AL A A5 2% BT S A G B R DL R Tnp B G i 2 LR Al . Hoi, 7 Al G i AR SR
RN SR P AR T S AT PO SRR T SR ) IR AL . Toop P G A5 28 B R R0 TR (813
K _EFIAE B R iR A BARK 5 B B EE M E BT BT fikoR, BRI T AT

jlko

3.2.1 T RAIAGY

HATHV FRAIRENE 7B T S8 E{v,ve, ..., v0), HFEBINTAEE B CHELE,
WAy AT RID; R, EHERRFNREE FETAME S {er, e, ..., 60}, EAREINE
HEHORBYE, find4s60ID -

H 58, R SGHE i Gloveld] [M] & (Pennington et al., 2014)3E #1546 K115 B 3% + B &A1 A
i (REBEM) mE, WEBSMIFAME (Chen et al., 2020); &, FEANT S MR
43551 AN E|BILSTMs (Hochreiter and Schmidhuber, 1997)H %77 S f0 (REEMSE) #17%
i, HHERICH &z, &n TEB T RE0lR ST HEMREESR,; &%, HBILSTMsH
HiJ 18] 705 1] B J — > BEFEOIR S DA B RARC M & PHEEE 2T S AR ia M & R X =
{a, a8, .. 2] }FIXC = {af, 25, ..., 2¢}, HPURT HHNEL, ofCRIABNE, TR B
B A, ik, X"HXCRYER SR A gfd r, BRI SAAREIG R ERRENE
ZImp Bl mhis as ORI -

3.2.2 HEREEEEERDSS
R T AR R R B T A B SR BB T B R A LR S B B R AR B AT
B, A5 ANImpBEgwiges, R R, REER B EEHE BN FEERT SER.
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AR (@E) BEAER (AR FEERERELTAER (AR f
SH (AR) (ENHIA, 5B AFITAGRUEFAGRUJZ, 58— IANAEE T
SRR BEE, BB,

Ay Dol RERAD - A0S B an « aSHIRIL, HABIE BB 0 R B
WRRAE BIRILIR - BT, 5P BI% 5 SviHED  hih o BT R A BSR4
R, WAREERI, o WA Q) W (3) B WE, SBINDeT & - i
5 A R A T R A AL W ARATER, . WAR @) A ()
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B
Wi = 3 o (c [H7 o] 2
Wi = 30 o (e 17 ko] o 3)
Bhe— u:au(w? (WL RESL] ) me (4)
Mo = o (wd Wit L] ) nk? (5)

BE, BUCEEMN, ARIOSEE  HEA DT LR SR A [ E ARG A P TR

&, 1’/E %E“Hﬁ%ﬁﬁ%E’U%/.ﬁn%/ﬁ\%ﬁhﬁv(v)\ ARE %%ﬁ’fv(e), maz 6) f (1) iR
ko k 1k
Py = Relu B,y P o)) (6)
ko k pk
hN(e) = Relu (hN—|(€)’hN|—(e)) (7)

&E, BREBERS AT AREFEEMOREEEHMARYSAGRU,MIGRUH, 15
B S RO — IR GRS B R R an A (8) F1 (9) Fime

ns = GRU, (RS, B ) 8)

ht = GRU. (hlec_la h?v@)) (9)

L KIRAE B BRIRANE B BB AT R, B8 Avi B FEFRRAL -

ANTHETENAER R, BRRERNTARER RS — M EERE, e
RAMM, RABE - PAENEECFR R TENAER R, RPN ARER AT A&
FORTEE SRR 28 T AF -

3.3 A%

TERRTEIN B, ARXFIAFETSWH {FE DHLHIFRNNRD RS, =BATER S TR+ R E
F K/ INFEAR T 550 B ER S BT S E B, HSWHEE IHLHIGRIR T S = 1/
A RS ) VR R VR T 4 A s [ 4528 1)t ] T 43 A
3.3.1 WEHEOSEERN

NTAERCEINTS A SRS, RSS2 F P R R R R R
T SRR T O A A R RS B R R TN A o S THETRS R SER I, AR
HSWHEE IHLHE, 3R . Hi, BshE O RNSHRET S REEENEZ DER, 1§
B K, BERSIREA T S R B % .

BRI, WFEAFRET SvE, B LR e RS s E N E R HEIT, X
TV NET Sv AN AN E O RN ST RERER S, FEREE LT X EL,,
waz (10) 1 (11) FimRe

O 1y = SOftmaz (tanh (stTth)()) (10)

w
LU: Z thrw/at,erw/ (11)
Hep, ZhZHGER -
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Figure 3: {EE0'E 02 EEE SIHLH]

IRV R 2 R s R IR s (E R BB IT, W E— BRI REM E T XEREL =
{L1, ... Ly, .., L YT 2 RER S, BRI RER N D ip, (v) ARRAR LT X AER; , A
X (12) 7 (14) PFom. TR R RERER N M2 RIER 2 R A T SWHIER S L
W EERT, FHREREAIIHERAZ T 2EF -

ety = tanh (wss¢ + wphy) (12)
v (V) = softmaz (ery) (13)
g
hi = pv(v) Ly (14)
v=1

Hef, T RER N 0 R R R A e R B 7 B AR AN R 1 R RAS AL -

3.3.2 ETSWHHEEIVLHMRNNFELZS

TERRRIMN B, RSO F I ARG 4 Bl Ead 0 2% 32 2 15 21 AR 19 25 LS TM A 47 1 e et ik
B(cofsg), WTECNEE, Ft-12 FIFRECR s AT — 1 BLF gy (E M RIS 28 FOEI N
IRIFZT [B] 5 R RD 2B OIR S s, Wizt (15) FioRe

St = LSTM (Stfl, qtfl) (15)

FISWEE B BB | 11 By 27 S5R39 5 5 D S8R 52
SPERE - PV S AR 40 ERER A LA L R v RS I 0 5
%ﬁpvocab, -Qﬂl—it <16> Fﬂf/j—? °

Poocab = SOftmax (k/ (k[s¢, hy] +b) + b/> (16)

18IS >R F Chen et al. (2020)# H AT S EI S HIPLHEI MBI A 7 B T EREE 67 B P T A

B, RO T IR A S RIALEIA R . T EHSWHEE R A HLHIAER 2R SE R 40 fip, (v) B

ZEE T AMRENE T B R S E O USRI R, S5E 1R RT3 AR puoces (w) X
KR S pgey, , BB RIRIATIIN 43 Afip (w), Wz (17) F7R -

p (W) = pgenProcab (W) + (1 — pgen) Po (v) (17)

%:1*@43%%%%‘(#;(%”‘1%, ;@\2932::%393% PRI, HiE, 202148 H13H % 15H
c PSS E g Al



HEESY

A, pgenH BRI &R; - FRBUR S, AR IE 256 120 RO AR A B imy,TH B8 2], st
(18) PR -

Pgen = O (wghf + w?st + wg’yt,l + bptr) (18)

J)tt%, AR STAF AR X R R EE N B AR R AL, R AdamfL b2 #H T 0L, A
(19) F7me

Lim = ) —log P (41X, y%,) (19)
t

oy FR IR HH 0 0 5 A«
4 ERERGHH

A3 ImpSWH-QG R 43 Bl £ WebQuestions(WQ) FIPathQuestions (PQ) P Mg £ -
BTG . RETERATE AN T EHNRESER, RNE%8H T ESEIEESIENTER
AT T ImpSWH-QGIRA! 5 BB f) SR80 485 3 Ha TMTH M SSRUERR T AU ALY
Lt
4.1 FEEER

ARIORE LR (Rl R A 55 AR 2 B

OL2ABT (Du et al., 2017), AR —1 B HER IHLHIZE TLSTMAISeq2Seq i
BRW) FHAE SUA A R R AR S5 -

(@ Transformer(w/copy) % (Vaswani et al., 2017), %R H Transformerm s 25 1S
IR, RERIEL AR ENE TR, HEHKlein et al. (2017)%2 1 K EH S HIHLHIAY
FFR Transformer L9815 & -

GMHQGH+AERA! (Kumar et al., 2019), & B IK{EHMZEMZENEREE FE(RIZ4 =
TCA) A A RN R AT, % BT 5 F B T Transformer g 18 23 47 KR B o 7 ELHEA TR 1S, FEEH
T Transformer 5 a5 4 AL A2 -

WKTGHER (Bi et al., 2020), ZIEALFHESM IR ERBCE 215 B A RE LFEE BEZHEN
(] R o

4.2 BIEERER

7R 3 AH FH WebQuestions(WQ) F1PathQuestions(PQ) B 4 £ % 5 5f %f Al B 2 | X
“H 39 48 #B & DAFreebase (Google, 2018)1E W &M a1 7 K, EFWQHIEE B & Tk
HWebQuestionsSP (Yih et al., 2016)F1ComplexWebQuestions (Talmor and Berant, 2018)H]
MEHIEE, B—KREEIEEEE S BRIES R [N N ASPARQLIE f) F1 2 2 52
o NTHEMREEFE, Kumar et al. (2019)¥WQH AIH — F 54 + FISPARQLE i)
MR N P, AT RIS IR EUE £ FH Kumar et al. (2019)%%# )5 AUEUE - WQEUE S
£1718,989/2,000/2000 (Il 5 /535 Uk /M) 5 5598 - SWQEIR B AR KZ, PQEUESE (Zhou
et al., 2018) 7 FIATIR B + & & 5 2 3Bk 1 > SR Z [ R BR 12, 62.4579,793/1,000/1,000(]
S /90E /M) 58800 - BOREREESTHE B MR .
BREE | STREC | 0% | = o | FERUEL | MK E
WQ | 25703 | 672 | 2/99/5.8 | 22989 | 5/36/15
PQ | 7250 | 378 | 2/3/2.7 | 9731 | 8/25/14

Table 2: RS

FPEIR T WQAP QPN 1 E I 5 1 F1IR B 1 fe /I /B K P =0 HEL, R B A B
N BK A -

A AEHBLEU-4 (Papineni et al., 2002), METEOR (Banerjee and Lavie, 2005)fIROUGE-
L (Lin, 2004)3 M EFREMN LIGLE R - HABLEU-4501T T R84 AT AE A (A R A) HR 40T 1R 40

B PRS2, BT BI00T, A, I, 2021468 13HE15H
c 1S : - n
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SPEE SR ILECH R, BRI R R R A A R R A Y METEORSE & % B A2 AR
LA VR AN A [ 28 VERREAR [R) SR E SCAIRNE s ROUGE-L A R I bR v 2 58 Hh 1) B
TRV IR AR T A Rl ) TRl ) R H AR -

4.3 LR
AR T BATHESR 5 BB 5o B LR AEWQMPQEUE £ L G455, k3T

AN

ik waQ rQ
BLEU-4 | METEOR | ROUGE-L | BLEU-4 | METEOR | ROUGE-L
L2A 7.21 26.58 27.32 19.35 21.62 51.60
Transformer 9.48 14.92 33.82 57.52 44.25 74.45
MHQGHAE 13.70 29.92 37.62 27.21 34.62 60.21
KTG 25.62 29.01 50.62 46.81 52.15 73.55
ImpSWH-QG | 27.78 30.25 53.91 62.25 53.17 76.85

Table 3: [n] @A Al 45 5~

MNERIGEE R AT UL, FEWQFIPQM MRS -, ImpSWH-QGHEA 5 H 'y 4 B il
. BLEU-4- METEORMROUGE-L{E# I 12 &, 10 B & T B 42 0 48 f 9 1 2% HL 5
TRNNAITransformer i) % 5 25 5 & S 0 FRATR B 7B, RBHIREUENIR B8+ & =X E
SEMEEN . SWQEIESE FAVEE R, T Transformer w5 25 EPQEIE £ Y45 R
BETHEINFEEER i3 T Transformer 4w TEas £ AL PR P F Y | b H B 3 s 7Y
HEAER, FAPQEIESES BT E G M B2, TWQEESE B+ B G540 ] i 2544 -
HEPQEIESE L, ImpSWH-QGHZA! FIBLEU-4fIROUGE-L{E A (2 /& T Transformerfi 8 | X
B TR P SWHES DVLEIRMEA , HEFEEIT SEE 596 -

4.4 HERIGHT
4.4.1 HERE B ARG Es BRI A5

KIAEWQEIESE LR T ECT Imp R RIS 2 mAZ HO52mT, QN4 R « SCISLE R KR
Fomit s BECE —EBIEN, BempiRmERtEeE . BEmSE, Y4BT RIE4T, HEER
SmigasBE e, RIS e E B T AR B T RIFRIERCR, EX BB T4R, EYRiDesiE
KT EmR 7 B O RS AR -

27.81

27.6 1

27.41

BLEU-4

27.2 1
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26.8

T T
1 6

; : : :
PR B 48 T S B
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4.4.2 SWHIIEE HHLH EE

AW QEE S _E X TmpSWH-QGRRZL E47 V8 fi 5 4 ik WL A SWHEE 1 B B R 2L

M, INFAFTR .
A BLEU-4 | METEOR | ROUGE-L
Imp-QG 26.66 29.61 52.01
ImpSWH-QG | 27.78 30.25 53.91
Table 4: [n] @A Al 45 5
E#Imumﬁﬂ%%ELE%ﬁM%ﬁﬁﬁﬂﬁmﬁEE%ﬁ%ﬁﬂoi%%%%

B, S5 EpEE NG, SEREERESE O EEE IR
SHERF, VERRS R SRR IAE S A AR F R T 4 A
RS R AL R SWHTEE DLEET 8T, EsETR -
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. . °°
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Figure 5: SWHEE AL 8 r AL 74

HoAr, INAPRZR IR AL R B AR AR R 0 R3R B3 7 B A )7 s AR B R S g a], Al
PR IRAE RCEY H AR B B [ AP E R R R A R« HIES AT, H BR(A
HH AR TR E 1 SWHIE R B AT UA R R 2 9 A A A, 52 1 AR AR B BRIl

=
DL B8,

4.4.3 SEHIHT

ARSI SEAF) A M IS & A F SWHE = DAL AR R &, WESFTR . #5995
JER T AR IMSWHF & I HLHI I Imp- QG A&7 SWHIE & HIHL#H A ImpS WH-QGHE T A A
F) PR R -

(i-duke_of_savoy,parents,ix_duke_of_savoy),
SR (ix_duke_of_savoy,parents,louis_duke_of_savoy),
(louis_duke_of_savoy,place_of_death,lyon)
ER lyon
MEERA] where is the grandplace of death of i duck of savoy’s mom ?
Imp-QG who is the place of death of savoy’s mom 7
ImpSWH-QG where is the place of death of i duke of savoy’s mom ?

Table 5: [A] &A= Al 45 5

I P RBL A R AR R, SWHEER IHLHIRIEIN, 5w AR A — e R B e

E T ARENE T EMERS REAEAINS, ImpSWH-QGHEZIAE A A= a1

ThE OH

ARBEH RO IR B B 17 55447 i-duck-of-savoy” B MU — 1K, @ k% AR B

ERIRERVE LIRSS

o

VRTE,

ZARTL RO TIM T A2 BRI R AR ER)BE (RI3F)” Where”

A

EI% 29

, 20214E8 A 13H = 15H.
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