# T Graph Transformer ) &11R ZE I BIAE L

WA AR
IS e NI
TRHLAR TRHLAR
WL EX L EX
huyue2017@mails.ccnu.edu.cn gyzhoulmail.ccnu.edu.cn

W

AR R B KGR ENR EEHERT & R T RE W IRNEE BRIRERT, (B KA B ARG R
BIEEAUAN BT, B2 ERRERS - NREEIRTRERI, T m &R ER R
AVE RS SR TR E R, ZAESEMHINRE=JTH B sh &R - W 7%
X — = JeH A U (i E 4 B = 2R - WAESEREEFE BZ LR,
ALK F Graph TransformerfMIBERT W ™45 2 K 58 = TC2H 240 B 75 SURAE LASKEX
HRIEE - 7ESimpleQuestions_I FYSLIS 45 FAUERR T 1% 7 A 30 -

KRR EEA . RIUE o BRI . AR

Question Generation from Knowledge Base with Graph
Transformer

Yue Hu Guangyou Zhou
Central China Normal University Central China Normal University
School of Computer School of Computer
Wu Han Hu Bei Wu Han Hu Bei
huyue2017@mails.ccnu.edu.cn gyzhou@mail.ccnu.edu.cn

Abstract

Knowledge base question answering requires a large number of question answering pairs
when relying on the knowledge base to infer answers. However, building a large-scale
and accurate data set is not only expensive, but also limited by factors such as domain.
To alleviate the problem of data labeling, the question generation from knowledge base
has attracted the attention of researchers. This task is to use the triples of knowledge
base to automatically generate the questions. However, existing methods only use a
triple to generate questions that are short and lack diversity. To generate questions with
rich and diverse information, this paper use two encoding layers, Graph Transformer
and BERT, to enhance the multi-granular semantic representation of triples to obtain
background information. Experimental results on the SimpleQuestions dataset prove
the effectiveness of the method.

Keywords: Question generation , Knowledge base , Semantic representation ,
Knowledge base question answering
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HR 3 B ERETE AR & LLQARHE A FRICEdE, #1402 T AR ZE FSimpleQuestions (Bordes et al.,
2015) %3R5, BT IURMIWiki QA (Vrandecic and Krotzsch, 2014) 80885, LUK RS2 ER fZ B A
fISQuAD(Rajpurkar et al., 2016)&(HE 5% o XLEHRRZ K NERS], HINEERH R . HF
BREERE RS - FIEEBESIA AR, MInEEERRFRRAmELL, Fit, ARIGRERRFE
A Y (Question Generation, QG)1EFS A LUNQA RGIHIF R IR — 1T FAEIRERZ -

AT, QGESITIRZRHIEN—EIRIBRT M - 88 —REEEZPMHEL/MR SRR
FMEE R, RENQGESFMIBERGXLEELW M AERANEEE - AELZITHHIEA - FE
EREY RN, QCESHITHER T2, SE — S8R, Flangsia it mziRE
WESQL, B ER, ERTEMRORSE, QGAGEREMRIE R A KEEE B 5h 4 5L
HRTE S IR - (AR B INEFESS BRI AUSE /MR, EREE RIRATE - BR
B F AR A AT S AR BN, RS RE (T e R R e T QGAESS £ - ET AR
FERIQARGURXMERE AR HORE S I, KEE H B H F RO F1IR B A s 2 A — 5 vT LU &
ZIAR . T QGARLIA] I EA AR L QA R ST ZLHIARIE “[Al -2 587 5, =
P—Hr R, QGRGUAERIRI A5 BA /Y «[FI -2 227 % #E AT H LT SR e F P AR =
N EFERHEZER R, REFREIERRE . HFH, BTRESQAESFSHHEIESE. W
L REFNIRFERT AR RATIRI A AT UM B T RIRE R R RS KRR EIE S, 5ET AR
FEQAMESSHIRT BN AHBAESS - RGTHIQG AR SLE FH A IR RE R B AU o A 7 ] 2 %o g iR
FEAUHHIQAESS - ACEBETHMMNHIAE ERIQGHES - BOiMrEAER T, ZRBUSEHR
M7= B4, DumafiKlein(2013) 15 FH K 2 € SRR A= A TRIFE TR, I HH DL T
EAIFEIESLARE S ALFFPRIL o 735hSeylerd A (2015) WEIIRE = LA A A ARl ), SEAR 5 151A Y
FoRHEN TR ZETNLE 17 L FTFEAR SR E o Seyler® A (2017) 2% £ TR A J5 15K
AR B ER BRTE S RIR - IR, X PR TR AT IR R iR R 3E N2, B
AIYRBIERS -

W4 BEE R E 2 2] R EAE], L EZ B & Sequence-to-Sequence  (Seq2Seq) HEZE (Sutskever
et al., 2014)FIRAS-FEG L5 (Cho et al., 2014)8 BRE S £ MGKEEFIEKIR, 2006)F5
R T HEIFRTT A, FAENLES B (Luong et al., 2015)« FHAEXIE (T EIES A, 2017)5%
EERBULRIRE, —RINUETHZENBHQCRLHIE H - Serband A (2016)>% H
T FE 7 R hE-fE 18 HE 28 £ SimpleQuestionsEUE £ LIl Zr T | HAE Al T 30M AT IR 25 5K
P o Khapra®s A(2017)F 45 € FIREHF B PTE Lk —H XM T, A5 LLSeq2Seqsh
F 3347 R - ElSahar%$ A (2018)K F Zero-shot i 15 B E 5 12 14 R 38 I i i) 18 18] 0 SE 44 1 7]
- Wang%§ A\ (2018)7ESeq2SeqZ:fill EINAE HIHLHI(Gu et al., 2016), FHEILFEREROOVIA]
Ao bR AR R R 2 R B AR HH E B = JCZH BRI H B A R BRI T ¥, B TR A
5EEFEMEHERRIAE EA BT Kt - % Cai(2019) FlKoncel-Kedziorski(2019) 55 A LA
R A, ACEETINEN =JCHR 2R EE UFIER R, RAWWSE: T Graph Trans-
former ) B 43 2 F1E T BERT (Devlin et al., 2019) 1158 FITAKRIDE « A SCHSE R FIR 28 A 5
B~ RAMBENRE, WPEE2RANELFE, REHNZ=0H, %44 Transformerss
9 (Vaswani et al., 2017)JHATIER BT RO AT AL AL o RIS, 9 1 3850 ) FH 3R 15 6L
MR X &, = IJCAERIEE 2 e @ BERT I SR B AR B vy = RAE, 5658 FH W ml [ 14578
PAEIT(Gated Recurrent Unit, GRU)(Cho et al., 2014)MZ& it HE LR XM=& - &5, AIKF
PGS ZE G IR e B = T H SRR R . BRI R AR A o AR SR S SCE R
£ESimpleQuestions AT T 5255, SEAGAFILE SRR TIZ IR A 3l -

gib, ARXXWMTE T (1) ETAHHENQGHE!, ARILFE R H A T Graph
Transformerf) T IENLERMEENETRER - (2) RIH57E =TUHNFIEFR IR H B
WRNFR, SEEREMBERT AT, HAMEMSERHZL . (3) BB
AL RE, A ORI ARG R EEFE BRBIEAZ L.

2 EARLEIT

BT RRFIREPFEN=ZTTHFEETREERD . BURENBTEEERB, *ZKoncel-
Kedziorski(2019)#1Cai(2019)% A TAEE K, ARICKHBH B M B FFIER Transformer?
WERNRIEZ, e T HREEN S Ef R RFETRR, NEWERERMRA, HHEE
FIBERT Tl RSB SR AR TAIE 38 L FoR - 5Seq2Seqi&iZLE &, MM 155 HARHLTEIE &
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BURERIE X MEFR, DURGFEERAEAETE X, HEEEAE AR I EE R -
2.1 ERAILEH

A
Text of Triple A
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ity
Text Layer
Encoder Normalization
s
== it

! |
1| Output ||
\ p

1. RTEER A, Wt 2 A A i

AR BET Graph Transformer(GT) FIAN IR ZE RIRAE Y. (BIFRGT-KBQG) - GT-
KBQGHER L5 mENiR, H="ERERK, 55 HCGTHREA, E TBERTHLH )3
Kihds, DLNET AttentionLHIFIGRURRISE: - BARE, B =nHHITIHEI T,
ZJE HHGTH Y &85 = T B B 10 E R T Rewiple = (€s,Dr, €0)FEATIRIG, RN LL B R1E
FENAEXEFZ RN ZTCHY = {w,...,w;, ..., w, EIBERTHIA R M EFE X2, =
{Zwrs oy Ty s Tao | BT A GRURAD 205 o XI5 K5 LA LI R 28 Rt AT 45 SR
EE SRR E VIR IUIRE, RIS 2845 & Attention L] (Luong et al., 2015)3K%5 £ F WM&,
DA i fm] @ B A SR -

2.2 #TFGraph Transformer ) E 415 ZE

ARSI Z BN R ML, BB R AR E R R (LR, KRN
), BIEREE o ASCHH EM B FIREK T EEEFHN=TTHEENERM, 45
& Transformerf514, FE3 8 AR R M A IO AHEEEHIHES B RIRIE EE, (H% 1
ZRPRGHEEHRRAR, BDILERELRBEMEE -

2.2.1 SR T A B

H AR FEFreeBase(Bollacker et al., 2007) ISHE R0 KR AL idIER, HFreeBased:
FEHEXA AW EREE, EEA, FH A T EMEREE - SimpleQuestionsE 1 6 £
TFreeBasef3 8|, #H[RIGLAM R UdE, HTHREBBREEZHEXEETRER, K
SO DUR A AN IR BE TSR I 253K 45 8 F0 R B /F 28 SimpleQuestionsi i 8 FH 5L R 1915 B M 5 5%
o ST ARERE—E, KT EEEREIRE RN (Knowledge Graph Embedding, KG-
Emb) (Bordes et al., 2011)

KG-Embs& 7 TR m 4E AR B R R AR I - SRR ZR (P FIE) - ASEILX
— HFR, Bordes® A(2011)%2 H £ T # &M ) TransE, B I PAEM MR, FTH
H (s, r, 0)WEHEEY |les + pr — €035/ o FETransERIHEDN T, KR T —RINE THEIIED
AL . a0, HWang%E A (2014)%2 H FTransHAL B — X Z 8 & 25— K R, S5TransEH#
M e e, 18] FBE B AR, TransHARF H £ 218 1 45 € HO@F . £ — E R E LR
T TransENE TR BB K RAVE I, #F—DLAIEAF KR THIFRRAR o TransHIFHASE
K5 R AT HRRIE L2 E, LingE A (2017)# H B TransRIVRF 5 240 T AR #7825 R 1R
B B R MBI L BN, . LURMES (lesM, + pr — oMy | S B AR . %
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FTransEFTEGHE R LB FLERE, WP TransE %5 (Lin et al., 2015)Z M E AL R
o

ARG TransE 7 A = TR R ST R B FUC 3, R SR E N BARIL M 2 R - ik
FETrandEFEZEH LT ILN%E: B9, 5EMEEESN N TransH ~ TransREFH L, TransERY
ZEED, HIR, TransEMFZZRIRKRANERIEFEN &e, A RXAEMNES XA
B brA, TransERJRUR REF - ARICEBERH T Huang® A (2019)7EFB2METE £ _E Fr$2 (i)
E T TransEFJKG-Emb -

2.2.2 Graph Transformer

ARSAE A UL 5 I FTREE A KG-Emb, AR Z 1A 2 BH 2 R/iE UE BRI
KA, HET TransformerZEtt), ERF/ENHERIEL NP EIELRE . AR EiBLE
Z IR RER, EVE AR = e HBA EINAF & S HIE OB FRIR - Vaswani®s A (2017)##
Hi f) Transformer%fifs), @4/ B F R Z L BEB VLSS ERL BT E, B
BHHATHERIDL A, MR T RNNIIE KT AR SR 250 B s, -

GTIENE G Es . 2 % Transformeri i 2 4540, H L DHE MK RAE AL, RIEE
HAT T ERSE, MATAZAATEREHITEELRE, WE2R RN BN MBS, LilHE
53 Bleo~ esFlp, 3 A F 7R NKG-EmbH R BUAY 18 5048 - EIESSA DU GER 1B LM E, &
11 Graph Transformer?5 1T EANEE WAE S, (05K [ & B INF5E fAF & AR 3UHES -

A
g Output: e; N
Norm & Add [
Y
& el
. Feed Forward
O &, xL

head1

Norm & Add

Graph Attention

heady Jf -
"""""""" InpUtiei-TT
-
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2. Graph Transformer45#4)
ARICAE AN KB S HLEIE B 2B R B W & SR P HE S LI, 78 5 A % 22 0 4% 22 Bl i 47 3
#% . Graph Transformer P E AT E A (1) FroR:
e =e; + ||§V:1attnj(qi, k:z)vl (1)

AR ()F, EA|FRNTattn FEZERIEG € N), att/ HEFITE, AKX Q)FR, AT
R SR R O RS 6 B IR AIHE S, 5 BB Vaswani®S A\ (2017 /1%, 555 R/ N dp 2 S5 BF
Fsoftmaz MEGHITIT—1L -

attn’ (¢, ki) = softmax( \Z/é) (2)
AR ARKR)FTHINA g, ki, v Fi(i<L) MHESHN AT RN WS 1 d), 4E7Y [0 &
B, WA ()FR -
¢ =eWf
v, = €iWiv
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Hree, % — 2% N LNERELITRESR, RN RZEOEA RN ARELE - Eid
JoRMEY REZLERNE, WE2FUR, SPRME R A RS, mAZ(4)F(5)Fr
7IN:

¢, = FF(LN(&)) (1)

eir1 = LN(¢; + LN(é))) (5)

WARG)IR, FiEMEREEHBEIENE + 1(< DEEA . AX@)HF, FF(C)APERTRM
u, MEZEZEEFIEREZH, KGR Re LUAES LA 0 DL K 7% 22 [ 4% BRI o T it 5 . 38
HEREMEZ fE, B AERRRIFEN N HENER, TR ROPHEERN = 15
wEHEA, WAS(6) IR -

e1 = Concat(es; pr; €o) (6)
El1H I Layer Normalization/Z, X 5% B H 45 Re v ETEIMEL I A (7), SiARREE
HATRLE -

EN = LNoutput(eN) (7)

Z BRI LB IS E 155 B AT DUNEH T 54 - WGTRIYZ i RA SRS N — T ICF
IRt eh R T A VE R RS 2 i I -

2.3 ETBERTHHIASE RIS Z

. REMARERT
@ . AR Transformer 4
=P
K 3. BERTTiAbFRLE S

720184, Jacob Devlin% A (Devlin et al., 2019)# H BERT Fli)I| R B2 ZE N L P AT AR 154K
REVAR, EFYNGEREER T, BF T TZWNLPES LR - BERT &% T TransformerZ5i4
fEncoder, EIATEEMEKIHIE IR MR, & T RNNRITT 45197 R A G A - BERTH
WA Transformer£5 45, AR FRIC AR I Z A F7r B T B R B R 30 3t B 3 17 4544
RTINS . 5ER—HBOTIIGEEML, 2 EEEILGHMBERTE A HREIEER
SRR A BT EERIBEST o FHTBERTHIH AR I, 7EPythonZE 1 2 WL 4N HEFE T o]
DU B FIBERT R 5%, 1 1 % 38 1FBERTIAMEL , T 8 175 BT 5 BUR OBt 7] DL B B4
H - SimpleQuestions#UHE & H SEAR R I WAL Fid B, TTE B AR E A B R E S 1A TE
HER, BidBeURE AT DURILH SEAR A ME— 1, B SR BRI TR E A 2 P — S84 SRR Y
FICAEB T RE AR, BT DAY R =00 B R E ST E RS AR —ER 5 - AFE
B RE I R RIF 008 LR RRAERM A, DUREIEX SRR 2 BERESEH -
FIBERTESRAG T H I R, SO BRI G R 20 -

H_ESCAT BT f#E Transformer K IR K BE B 5 BUE H THRIURAESS, SUEXS RITRIZEA
&, HEMERFAR, ZJTHMAHER AR EFF S, B TR R GRUZAT 4 S K ik
ANZTCHERAEREZ R - Tl i BERTHUCEZ (LA A M & HE UE R, FKH

"https://github.com/hanxiao/bert-as-service
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IR

XA GRUR B G — M ERCIRASE &R A i i , RSO T S 4417 A A A A RN
AW

WEBFTR, BMMAZTTHARRAEARFIw = {w,...,wi,...,wn}, WHBERTH
BOAT L PR S 15 B 4 — B M BBy = {Tw,. o T Tw, b o RF, A
i BERTTIAL B /5 )38 SCTa) 88 A\ SCAR GRS a5 b, BRI 13 2 9 10 2% (Text Encoder), H M
XTE GRUS 2, #EAT 1E [ A S [ BE ORI A28, VR SOE SUE R, RS A a0 4R
AF(R)M(9) IR R ZITEE

T =GRU(T i1, 2w,) (8)
%i=GRU(W i1, 00,) (9)

|
H
|
|

M H GRU

—— - —————-A

& 4. Text Encoderssia &

Hep T AR A BIRIE R 5 R A SRR SR, A S — 5 0 IE KRR S, 53
%@%%ﬁ%%&h:Um”wmwwmﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁ,E*mzﬁ%%ﬂo

IR ey FIRFHEVE N Z RS2 RA R L h = [en; b en] - IREERRISZRRE —ZRH
tHenFText Encoderf) 5 /a— RFSRER T Ay, 2253 4 20 (10) RO R RS 2 RS REIRAS R RI IR L 1E -

so = ReLU (len; hum|Ws) (10)

2.4 ET AttentionVl#H FGRUMEEE

IRSL B s g F R T AR BE X A BAE R AL, BT Transformer A 3414514 14
BERCRARH T, AT T £ TransformerZ5t4_FESS . KIE T8 B AIFHIT 450 SR
HFAEEE K, ST ERNFAF HIS SR AR RARAC . HT ARSI E R
A, ARSI, FL5F FIRNN I 450 FI TN T EAMKHT b — 2ot HEidfE
FNE AR MRS Bir . Bt, ASUFEAETERIVLE FIGRUIME NEIE SR - 4R B
FIEE A A (1) R -

P(yily<t, ww) = softmax(Wo,5;) (11)

Ho s BT R 2R S RIS RORS , FOE T e FIGRUT B S R Rk
s FHTHEEE], AR 12)FR -

5t = tanh(Wa[ce; st)) (12)

2 A 2 IR S s B N R AL E BT A & AFEAIT B AR (13) A A (14) 4
H.

st = GRU (y¢—1,¢t—1, St—1) (13)
m+2 5
Ct — Z athr (14)
r=1
HA o NI RPN ST R, AT RS R A (15) .
Sk exp(s] hr)
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O T PRI R R A A7 EIER 2 BE, ASCRABEOTE, FEIER S UARR, ERMM
MZ5, BRI A =TT HEEM T L%

3 SERERS5HT
3.1 SREEUIE

AR T BAIDE 2 B 3% SCEURE £SimpleQuestions, R 1FT 7R 8 3CA 5idJE =) [H]
EXI RG] o ARICHIE N P ER Sy, B — N = T AT A B T A B SRR R
B & RAE - ELEATEF, A = TTHHFITHEEIE, FreeBasefl #1287 F %07
JZ . SimpleQuestionsH FTH B 5 5L # /& 2 T'FreeBasel - FH TFreeBasefl i B K, #(fFE —
L5 TAEH, XfFreeBaseSE 1T T4 H, WFB2M - FB5M% - SimpleQuestions™ i) = T
H 7] fEFreeBase) T HFB2ME B R F|, #4305k BHuang %% A (2019) Fr 32 At 9 & TFB2Mi/l|
ZrTransEfS 2| B #k AE N R LKG-Emb - 271 Hi T FB2M 5 SimpleQuestions & ) B & 15
B R RHERESHATHIAR=I04E, #EIBERTHA# 2 J5 #Y1A 7] & #1E - BERTT
WERA 2 B 2R TN, U TIRiEREEEE L mE . H A, EREWmITHEAN
& RIE R, FTE BiEE ] HBERTIAGE L B FE M ERIE, XA LUERIEZ SRR H
AR S ARSR P SR i B i s, DA T )i B -

EREE 5 1] FEE LR BRI
id:
id:m/0ms5me Music/recording/ | id:m/Omjn2 Which artist recorded
text: most of us .
artist text:Eagles most of us are sad?

are sad
id: k Fil ion_
id:m /086k8 ilm /production id:m/0278x5r What movie is produced
text:warner bros company/ \ .

. text: Saving Shiloh by warner bros.?
entertainment films
id:m/02dtg Location/location/ | id:m/01s8mch Who is a musician
text:Detroit people_born_here | text: J. Moss born in Detroit?

# 1. SimpleQuestionsEHfE & idFI AT A

# FB2M SimpleQuestions
Training | 14,174,246 75,910
Validation N.A 10,845
Test N.A 21,687
Predicates 6,701 1,837
Entities 1,963,130 131,681
Vocabulary 733,278 61,336

2. BIRESOTEER

3.2 IPMiRiE

ATICHER T —HLE B R E S 40 B U BN 58 8 1 B 573 il 78 5 R 0 AR B3
£ BLEU(Papineni et al., 2002), METEOR(Banerjee and Lavie, 2005), ROUGE-L(Lin,
2004) - HRENE T RAME RN, ASGERM T AWM/ E, B8 =0 BRGS0
ST T 50 AL 0 A R TR AT 7Ad

BLEU: BLEUZERIFEMES FRICHEMEN, BREEAS — P EHSHUARTHT
BEDEAIRE . ER-MIEEER, ATHEERNIASSE A Z A TES - B
FTBLEUR % B BA RS ILACHER 2R, U TCiA % IR A) 7 W75 1A LRGE SO TH RIRCR
WIBLEU-17% [BAZ B A SA A UCAD, BLEU-20U)75 RIS A 53m B VAL 45
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Meteor: Meteors& & TVEMR S B A B R ERINBGRAFA%0 HEH R BABLEUR
HEEE R —EEh S . BB ER T —ERHEEERgE X IPIEe, Fla, B GRS, fE
S AT HRCEREREFEIE—F .

ROUGE-L: ROUGEZHAET A ERAMLUE2HTITENTER, HERBEEMFEA
AR A B SR AN 275 SR T A L IR E A RO, (HE M A2 iy - £
LHIPEE R, EEFEROUGE-LIE R WAL bR, H3E A AR S DTBE B A SO BT 2 18] B K A 3
51 -

HFnAlA] | Who directed walter hill filmmaker ? | BLEU
A HRUAJA | Who was the director of walter hill ? | 58.06
HERAIB | Who directed the film walter hill 7 | 77.58

#* 3. BLEUEE2], £HBLEUSEE NBLEU-1ZBLUE-4/155¥(H

ALP¥AS (Human Evaluation): RVE HBENAEE AL R UL AT UG R AR ) 52
Zra)H Z A, (B2 YHE A MEERB LN EARR, FZEE80E B R H8E R ok
T o B B ERE A AP ERLFR  [] A 2H A — 1 5 AT LUBE TR R AU XA AR, 4
®3. RERFH=1A)TLEEFRIATTERL, ([EEA M B ohiFIbnERE &N RIS
FHm20 ™ E 0 - BLoh, B AN BER E 2 5 = o4 F A 5C 4 5% A 18] IR TR A ] 1)
He R, N TDSRVEINEE B A) 7 AT B 5 A SR B A AN AT DR -

3.3 EUERRAY

ATCMCT 2 AR SE R UE B4R T IR B RUE . BARRRT IR AN R R, Zero-
shot 5 Enc-Dect 8 (11 B DL X FUAL PR S 5 i CE — 5, HRBRALRFF 5 A — B
WE, EAIINEZIR GRS E -

Transformer(Vaswani et al., 2017): Transformers& 2 Bl fEVL 28 B IE £S5 L 3B H IR
Ao AU FH Transformerf 9 — AT ELSREE, MR EAEM RS FHIZRI -

Zero-shot(ElSahar et al., 2018): Zero-shotFl| FHFFFRFRIR AR F 1A DA R AE M 48 ]
e ILAE IR EE BoR IR R AT R R ) « FEZRALAF SimpleQuestionsEUifE 8 = JLAH A
RIS 2 DL TransEfR A NG L -

Enc-Dec(Serban et al., 2016): Enc-Dec/E iR #ESerban® A TAERSLIR « A3 H i H
THEEMARF, Serban®FE IAEMH TR LM (MP) 1ERBIAFS], ERETEXEFHIEHE
FX s G ALAFRIR B Z S R, H BEMPETA R TTER AR, BORSTRISER T, ARER
& AMPE B A BISLIGL5 R «

CopyNet(Wang et al., 2018): Wang%5 A (2018)7EH: T AR EMQGHESS LRt T B HIHL
i, ASCEI T RlE EHILH E Copy Net A -

3.4 LWRE

KA ZRwIGZE, 6Bk LS Es AN M GRUZH , & >GRUFE T A4k
9500, HIBERTHIIAICIE A&, 4EfE 768, £ T KR4 69 2% 8 51 2 Sk I & 1 oLl Fap
PEEA R B Transformer?5 74, F TransEXF = ST H # AT H B WG 10, 4EE H250 - #1525 1F
FH 454 Attention 1 1 ZGRUSE M, &> GRUBRHEL 17 5. 2051000, FGloVe(Pennington et al.,
2014) T Y1 25 4 18] ik A% 37 8] 2 W45 10 o AR SCE: T Tensorflow ¥ & (Abadi et al., 2016), K
F Adam L B 1% (Kingma and Ba, 2014) - 223 BMEM H1e-3, 5005 #H T —IKZ K - 1K
{5 Fmini-batch /7 U145, batch K/NEE H64 -

3.5 LERSHT
(—) B
W F4F7 7R, GT-KBQGZEBLEU-1+ BLEU-2 - MeteorFIROUGE-L#E 7 I # 7 %% 5 B
i o Transformert&iZ! BIREH HATHERITTEMYE, BMERAPEAD = TTHRIE LERE
BRI 52, KBTS AEHE, HEE R BREBLEU-1_E LT Zero-shot FlEnc-
Dect&?l), {H¥EBLEU-2, BLEU-3AIBLEU-4%8%5 353808 T Zero-shot#i%! - 5Enc-Decti B! fH
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# BLEU-1 | BLEU-2 | BLEU-3 | BLEU-4 | Meteor | ROUGE-L
Transformer | 68.56 43.31 31.32 23.29 36.31 68.80
Zero-shot 62.44 50.62 40.82 31.10 36.24 61.32
Enc-Dec 60.92 46.05 36.32 27.36 35.07 60.28
CopyNet 69.74 46.28 34.92 27.12 37.48 69.80
GT-KBQG 72.54 47.37 35.81 27.86 38.05 70.24
4. BIEEEER

t., GT-KBQGTEMeteor (+2.98) FIROUGE-L (+9.96) f&tr F3RFARIEHHE, N—7F
H U FHGT-KBQGA B RIS B R (A & i 1E A& L IR B 4, (B AE3-gramFl4-gram &
& (BLEU-3-~ BLEU-4) ILEC Lt RCRAANHE U TIRE IR A, HagEREEATE
FE, MAEZITILE -5 BAREAHERF D o CopyNet BRI X} by Hoth ) B2 vERE AL &5 4R T
W9, HERETHEE T Z oHF HMAERAUALE, A% EEERENSEN,
MR 1-gram Fl2-gram & A9 15 £ M A WCT-KBQG, HABLEU-3FBLUE-4 I #97%% 5 4,19 {5,
FZero-shotMEAY . BIRABLEU-1AILE I, GT-KBQGRU R &AM, HEAZ ITILH F 5 Zero-
shot(KIRFFAEZRE - MIBFHE AN TIFA, BATENMZEERNESHEZ RN —BHESEW . £
IV EE XA B A AR R] A 7 A BA TR B SR, HH T GT-KBQGER ! FIBLEU-13U R & i, St
AR B 52 % R a) IR AR £ MR, ENER N EEAREIERX 55 %0 A —
IR E Zero-shot /5, (B BKAIE X FKIA I, Meteor (+1.81) FIROUGE-L (+8.92) WAk
TZero-shot, Vil RESHMA)RATEA—EEAS, HEFREEHPINZE—EHT -
(—) NIV

# | Transformer | Zero-shot | Enc-Dec | CopyNet | GT-KBQG
Sim. 49.86% 51.34% 50.29% | 51.27% 48.87%
Var. 42.90% 40.72% 38.72% | 43.76% 57.43%

# 5. NLIFAGZER

HTESRANE RN, B A RERILH EX VR AEX — B —R 2% URRIAUR,
TCVETE AR S B AE R R B A, DU AR R ) 5% N = JTe R E BAE R - BRE
BRI RSk . Fik, ASCRAAN TN AT 23 GT-KBQGHRE A A= A 7] ) i &+
PTG, R5PSim. RoRsimilarity, ZATR RS 2% WG] L2 el (RIREm A —2)
AT A FrE#OE R A EL G, R AT S I — A, BERER B . A3
bR T EZEEAER R AR —EES, EMEXRTEESEEEZHE, MEREEETFEEHETIR
I, RIFE5H ) Var. (variety) -

RAENRE PN ZO8IER T ALEN, 8068 =510 =J0H-Ax, [
BHLU=1ASE5, SHRERBEL—XREEERHFTRE - HESIR, GT-KBQG 1
5 B — 2 AN R s, BIfESim 4558 ., e Transformer (-0.99%) - Zero-shot (-
2.47%) ~ Enc-Dec (-1.42%) FCopyNet (-2.4%) HIZESRERE, 7T LAHEN H B FRAIEIE Z iR
i, ([Hie WA B SRR E BRG] o 27 Var, EFTEM 4 RGT-KBQGHEIT,
P BRI i R I A I ) CopyNet i [ 13.671NE 20, X UEBA T RSN = ST AFFIER /R AT N 58
WMy EAEMFEENERELE, AMERRR AT EENERAMEEESE -

(=) B HT

TEVEMIREE R b, R BEEE TR EE o A2 i 0 [ R AT HEM 047, TeEEE LR AR Ak in] A1)
FIFTERCR, F6:1EH H AR A Enc-Decti A BRG] 5 G T-KBQGHREAL I AT REAGI XS HE -

R LZCH T BRI AT LA, HiEEnc-Dectif! | GT-KBQGA: i H B i B At
AR o W7R BIAR 7R B 3F Enc-Dec B 42 A FA) (A& IEBR(E R &, X T S8R HAR (5 B3R H
AR L EEZNEE, HSQARGENMEREI RS, ARSI RT MR
o MECLERMRE . GT-KBQGX THE A% 5 “Robert Drummond” A B #—32, %]
ML T “Robert Drummond” 2 Hij FIERMLZ 8 “football player”, HHumanXfSLRET A K
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# Facts Models Generated Questions
-Syracuse- Human Which football player was born in Syracuse New York?
1 -people born here- Enc-Dec Who was born in Syracuse?

Which former professional football player was born

-Robert Drummond- GT-KBQG .
in Syracuse 7
-lady penelope Human Who created lady penelope creighton-ward?
2 creighton-ward- Enc-Dec Who created lady penelope creighton-ward?
-character created by- GT-KBQG Who created the ﬁc'?ional character lady penelope
-gerry anderson- creighton-ward?
-marcus allen- Human which american sport does marcus allen play in?
3 -notable types- Enc-Dec what is marcus allen?
-american football player- | GT-KBQG which sport is marcus allen known for?

6. PRGNS

BEEM, HEEANTAEMMRGE, GT-KBQGRIFIAREXT T X G54, HumanfT X 3 @SL {4
WHEAT T HEAR, AT LA T % “Syracuse” 4 T New York . (HE & FORE, SEnc-DeclEiAUAH
t, GT-KBQGHERK R A& B T3 SA T R E B RHA, 75 A 80 ] B ik L FI 2 AL -
EHBENEE R A, REEEnc-DectBi 1T TiKE, BAEZ TESER LIFARHEE, &
FCERE AT N TRy, ZIMEREER TR 5 FIKIBFEREZ S, 5 BinhEHE KB .
BIantEFI2, BARRRES N E $#, Enc-Dect R & {74 A R A) & B AVEHE, #5 B A #i5E
VREE, M THEN R REER T EMFEENEEERER, (B BaENFEir a4 R A
ANEnc-DecUREF, TGT-KBQGHIM H 1 =15 B L M5TEE, BLEUS BEliEnstiti e
%

4 HE5RYE

IR H T T Graph Transformer ) [A] gl A AR G2 RIS AR Rl B — (L B R @ . S50
SR LN UE BAE B ABIREEUAE, AR SC =TT AR & R # 1T Z R nsg, ik
BEEREERER - ESimpleQuestionsﬁfEEmiiﬁﬁi%, SEWEEMMEL, ATIHENS
B shi M 45 SR B T X6 = e s IR EE — R E EFE T AR Z T . RO
EERESEER F R H B RRR, (BARIBEETFZ 8RR, iS5 AN TA R A K IE
FAEEE, HBRIRY L= IJnHESE R X RN, FEEFEE— M ETE2NE, EEETIE
ERTUAZE R BT E HE K E B ARE - HTREIASR . R&FRENRSG, AR
FIGT-KBQGHA HE T SimpleQuestions SIS UE, $2 N RS 7E 2 FEIE S L #1705,
DLRCRE 3t — P IR AN TH R SR 98 504 -

o
AR AR L5 e SO — &R 5y, Z BB K BARBIEEE (No. 61972173)3FF - X
0 B 2 B AR B AT ] AR st e B I -
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