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Question Generation from Knowledge Base with Graph Transformer

HU Yue, ZHOU Guangyou
(School of Computer, Central China Normal University, Wuhan, Hubei 430000, China)

Abstract: Knowledge base question answering requires a large number of question answering pairs. To alleviate the
problem of data annotation. 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. To generate questions with
rich and diverse information, this paper uses two encoding layers, Graph Transformer and BERT, to enhance the
multi-granular semantic representation of triples to obtain background information. Experimental results on the Sim-

pleQuestions dataset prove the effectiveness of the method.
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WIta Ak 4R FE S 250, MRt as 145 & Attention 1)
HZ2 GRU 54, 51 GRU B 1 s 80k 1000,
Glo Ve il Z5 ff- i) 4 A %t 8] 1] 45 470 4R fk . AR SC
BT Tensorflow &5 R A Adam fRALF LY,
SO RWUR LN Te-3, B 500 AT — IR, 1
B mini-batch J57 R4 . batch K/NEE N 64,

2.5 HERHWH

2.5.1  ABhPEM

M 4 fr 7 . GT-KBQG £ BLEU-1,BLEU-2,
METEOR #il ROUGE-L # b5 b ¥ 6 $2& 7+ % SR 9
2., Transformer 5 &l B 4k B A I35 17 M 03 B 4L

IR AN 5 3, (RO AT 4548 9 R AT L 045 2 R
AR BLEU-1 L4 F Zero-Shot Fll Enc-Dec £ 7,
{B{E BLEU-2, BLEU-3 #l BLEU-4 #§ b5 b ¥ 6 F
Zero-Shot # %I . 5 Enc-Dec # B4 ., GT-KBQG
£ METEOR(+2.98) Al ROUGE-L (+49.96) & 3
R AR W B, N — D5 W] GT-KBQG 4
BB 1) 855 E B (] B0 A4 3 SCORN TR) 38 M B R0 o A
{HAE 3-gram Fll 4-gram & (BLEU-3,BLEU-4) It
Bl b O AN S, BB T R SR B B T (E ]
RERIXE T 5, WAE Z oL i b5 H 5 [a] 4] 41
FFRAE D 5 Al I A R X L, CopyNet A5 7 %
RAETHB AW H R THEE TX =cd i
BRI AL 1) 2R A7 A B R P A B R IR 2 AL
WAE 1-gram Ml 2-gram I Y 18 3% 35 81 A 1 GT-
KBQG, H7E BLEU-3 #il BLUE-4 | 1% &% 5% i1 57b 1,
F Zero-shot A, HARYE BLEU-1 JICE | ,GT-
KBQG #CR et (B2 #E Z JL L L I 5 Zero-Shot
WKORAEAE 2500 . ARl J5 1 9 N T 2F A, FR AT 2
k52 2% ) i) 9 — E0vE S 800 . £ o0 G e X ) i
A 1R ) E A B A% R L H T GT-KBQG
A BLEU-1 ®UR et LUl B AR R BT 5 5%
[*) A K WG E 1 B 2 A 3] 1 4 0 2 PR R FE 1 A R A
X 525 % WA —HERA Zero-Shot . HAE
SRR IE X Fik B METEOR(+1.81) Al ROUGE-
L (+8.92) ¥4 T Zero-Shot, Ui B & 52 % [n] )

e ARUEE S A B B = 0 2 AR B 3 L

HRELD

BB & HIE RIS AR % e — B,
x4 HITFHER

& 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

2.5.2  NTiFM

HTHERBOE S, A 2T Nk
BE X B — H AR A8 2 2% SCA AR , T 1k 58 42 i
B A B ) R R A3 . PIAS SGR DA T Y
75 0B R AT 1A . 2 5 Sim. (similar) F R
Az B 1) A 55 2 2 ) ) 3 SF- — B0 A o e PR AG
A 11 LA, SRR AT 55 AR SR e 8 L 4 R 5k B — o
Lk, AR ) — bk . AR SCRR T 2% IR AR )
A — B A 38 S A ) R A BT 2R ()

AP X S SR R A FE . R 5 T Var, (variety)
F R A U TR) ) b 2 2% ) ) 34 0T 1 L)

AR SCHE IR A T BE AL At IR 0y Hdi T T N T
B B B A 300 A = ST A-IR] X [5) B 4
BAREL 3 NS5, 5 bR )8 L — X 7 ] 1 B
APEATARIE. B3 5 FR, GT-KBQG # A1 5 H #x
[ R — 3Pk RN S B . B AR Sim. 25 2R b L
Transformer (—0.99%) ., Zero-Shot ( — 2. 47%) .
Enc-Dec(—1.42 %) fl CopyNet(—2.4 %) ) 45 L #5
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x5 AIiFHER (BT Y0
E=3 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

R, AT LA Y b 1] 8L 55 f7 B, H 25 3R /D
BA LR ARE B WA, (HELE Var. BB
55 GT-KBQG fie 4f» L 35 o 455 20 op 32 30 35 4 119
CopyNet 5 T 13. 67 A~ 40 s, X AE W] T A SCXE =
JCLHFFAE 2R 7R A 0 5 I B AU O fin R e R SR
B DT A= 1 1] ) o 9 SE AR R (R B R £
2.5.3 BG5BT

TEVEIN A 45 38 F, HRE 3 T 0 Ak BohE A
[*) S A7 40 43 BT 5 T s O JRR Az A B ) A ) e R
LK 6 EEH AR MES Enc-Dec # GT-KBQG i
RUHEATFEGIRT L

AR 2% 6 it B R 0y #E ) v LA, bR
Enc-Dec %, GT-KBQG 884 1 5 fin 2 A il i 1
(4[] S, AN AE 7R 1 1 F7R 461 3 T, Enc-Dec BT A2 1)
(] R T A AEL A 8 0T 0 SCAR AR MF B AR D i 2 ]
B UAAEE 20 %55 QA RGN A2
S T RE S FRIR R G R HERR B . AH L DL A
®,GT-KBQG X T #2 [7] ¥} £ “Robert Drummond”

(AR T i — 20 % ] 42 A T “Robert Drummond”
B 2Z /7 1 BRAE {5 B “football player”, l Human %
SEAR BT AR R AE B T A (H bR N T A Y )
GT-KBQG By ALE X T X Z 924K, Human 47 %}
F 8 SE MR W BE AT TR, T DLk i T O
“Syracuse” & F New York, HRE K FXFH., 5
Enc-Dec #B A [, GT-KBQG 4 f In] 41 i % & T
X SR AR B IR L 7 AR 04 [R) 8 ORG o Ak AN
ZrAL. 1EASPFIEE R b, R X Enc-Dec #5251
HEAT T ATEZ o EEROR FIFA R XA
D ST i N B 2 1 2/ S T B U E =
WIHAFAE B A Z 51, 5 B b ) A SCIE . i,
il 2, H by ) 848 Sk 1 PR, Enc-Dec #5BUAS B 7 75 A
BT T 0 R AR AT S0 H A [R) 58 4 DL C L 1 34T 2L
M RTARLRAE A T SN R SR S E R H
16 A s PEF8 A b B9 25 R A 40 Enc-Dec R 4T,
M GT-KBQG Tl i i) 75 5t {5 B 8 £ B 5g 3% , H
BLEU %5 H gl b4 R H 5 2 BRI

x6 HEHIITLE
# =i | L A Y )
Human Which football player was born in Syracuse New York?
-Syracuse-
1 | -people born here- Enc-Dec Who was born in Syracuse?
-Robert D d—
obert Prummon GT-KBQG | Which former professional football player was born in Syracuse ?
. Human Who created lady penelope creighton-ward?
-lady penelope creighton-ward-
2 | -character created by- Enc-Dec Who created lady penelope creighton-ward?
_ anderson—
gerry anderson GT-KBQG | Who created the fictional character lady penelope creighton-ward?
Human which american sport does marcus allen play in?
-marcus allen-
3 | -notable types- Enc-Dec what is marcus allen?
- i football pl —
american football player GT-KBQG | which sport is marcus allen known for?

3 BESERE

ARICHH T HF Graph Transformer B8] 8 4=
AR S T AR A e — A R RS, S5 R
bR SCfE BAE A A R RLUR [R], AR SCA S = o6

YA B () 2278 HEAT 22 RE AR5, JE TG 3K A5 4 B 118
MHEFAFE . fE SimpleQuestions F#i 4 I #E 47 5%
By, 5 R ER AR [, A TIN5 G ST 64 £ SRAE
W7 X = oo s SO BRAEE — e R B E & T 1)
BUE R Z R . AR SORETESLS0 25 1 1 i 4K
L SR AR TH AR V22 In) B8 A e, L G5 N T AR
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A ] UK TH A7 7E 22 00, HL 8 21 R ¥5 e iy — oo 4l 5§
AR RN HE-DEEBWE, ERZTEL,
A DL A 1 OO 5 S B R R . T
[B)  BRA LTBE A% O TR A R 3R B BRI AR SO Y
GT-KBQG ## H#E SimpleQuestions ${#E % F 3

17T SCERIGE , Aok B TAEH% &
T SE , I i — 25 47

1E Z Fh B g 4 b it
T ST A A T
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