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WU KSR E A R SR, AT
FEARE AN (052 238 S0 07 7 5 ok BB ST
H#R.
HE Xy BT AR 55 2 F N B AR TR & e i
T VIR 5 R AL B HTE T (SQL, structured query
language), Bl Text-to-SQL. Uifnf &R &KL B2
HIRL BER. @R 5EE, WHE S A8 o H il
(AT TR S A RIS, 290 S it B AR
HAE R RN TALS L, AR BT L
MR TR AT A T 0 b 1 0OV N 4 4 3
Sefitio DA, AR SCHE RO WAL H AR T T A 3
g5 AiTE F SQL il
LK, B2RE U TR AL DR B AR
P B AR i LA 2Rk fE . 2018 4, SR HHERE K
220 Yo SRS T AN B A A U
AF| SQL [fbric #idsE——Spider. 2019 4, Yu
GV v R L AT BT S — KR R ki
UESCAE] SQL 4RI Hids i——SParC. Spider
Bl 4 T T SUMRTAT 55 Bl an 18 1 fro . AR

GeoQuery!"™™) #8110 SQL 2 ify, #Eii S
BN GBI Al A UL O SO 45 Rk, Tk
FCIEERAR AR e

BT UL BT, ARSCIR I B ARE S EWE
A LK R —PT-Sem2SQL (pretraining
semantic parsing to SQL ). A iF B 7E [H] [a) B 55 A 2%
IR B AT 01, SR A Spider %4 42 A1 SParC
Ko A AT W o A SR Y e SR 2 A LA
BERT'"*Vy 315 MT-DNNU Il 55 AR S i
b, % KL (Kullback-Leibler) 22547 AU
THIRMN R RNy, A T i SRI0715 B 2 2
%1% SQL A iy, & tiali 7 24> 7R Mg i L
NOCE B R REL . e, SRH BB IES 2R
Ao i) AR AR A BB (R P AT IR, i ke i A
FE A IR A R H o

gr BTk, AT FZE TR

e, AWITES KL Z R R N[ Zero]
FIff) MT-DNN FUNZRpitle, # it 4 & 24157 5
ARG ) PT-Sem2SQL A5AY o 33X 7 Rt (1) e 37
AT B SCA R SQL AT45 1% 5| [WHERE] 111
(P FREI R A, 36 A2 52 2 5 sl S AR 21 SQL 1) 4t &=
AT EK

FLUR, ARSCHR G A M I S AR B Ok A 3R )
W BT SGE XFE . s i, 1A% R
AL FE T o3 07 AT 20, R IN JRE AT 5511
Ryt mr oy b PAT S5 A s R A S S IR,
T B ST SUE RO T S A A B 1) E A S

Question Spider Database Table
Question_id: Q1570 Table_id: 2-1088248-1
) date venue result competition goals

Irihl 9:‘:8-10-%% in that Venue 1948-10-28| Tehran, Iran | 1-1 | International Match 1

was the Competition o -
Internationalll)\/latch held? 1950-05-30 Istanbul,.Turkey 2'-2 International Match 1
1951-03-09 |New Delhi, India| 3-2 1951 Asian Games 1

[ Semantic Parser ] [ SQL Interpreter J

O

il il

SQL Query

Answer

competition = International Match

|
{SELECT WHERE (

==

Bl 1 Spider $din g i SURMTAT 55 1541
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PT-Sem2SQL BLIY A [F 18 1E T VA0 Ak AR A 2R 1)
PATIEFE . W IE B = 0 Text-to-SQL 2rif) 5
FLSEM) Text-to-SQL A # A —XHE IET45, KH
B G IE AR L SO B (R) 22 8, E s 2 B8
IEPUAR B H 1

2 HMXIE

BEXS Text-to-SQL s SUMFATT I /LRI 9T L2 HF
G JLAFE. R, AR E K DA HE H 5 Fhox Y
(118 ST A A R L7220,

FLE Y B A K Text-to-SQL AT45 Wi 4y ¢
HIVAE S R RAS ), 2 B g HAT R L
Z I 2% 41 B BR324 B SR 2T VA A
WD RR, AR TE TR R A TR v A i o S,
DL TypeSQL AAL#E, ‘&2 2018 fE 1 Yu 552
PIMKAFIEIE AT, n] DA A2 A A 1 5 75 oK
AT A H F5 SQL A ) SELECT A1 WHERE +
fl. [F4E, Dong 2542 1 Coarse2Fine 7Y, @it
Proetnt — a5, SRS S 0 O a1
)RS (45 5. 55— Fh Pointer-SQL A5 754 I e 2 1 7
Ji%, HEH sequence-to-action M) 777k, 1% A HI3E
TR AU P S 7 R RS TR A 25 K pR B
P, SR B AR IIAEN seq2seq B, K]
TR T E ARSI AR AN BB I IR 1

SV IR UL HARTE 5 Oh SRR T SR BT A A
TR s oy M ke T B SR Ak SQL 2 ) iE A
49 I 7L, AL LT B SR B — e i) R O
LY, TevEAR R 241 SQL At f) . [F Y,
B AN AEAL S5 (19 WikiSQL Bt 4210 F )l Zr iy i 73
HME LA 3R & Bl B AR S 5 A8 K. 2018 41, HEE K%
(9 Yu Z5 1D T % Spider Bt 42177, 235 IR 2 1
] SQL #rify C([A/Af & 2 4NLL_EW[SELECT].
[WHERE]FI[GROUP BY]¥f]). 2019 £, Yu %
hyRAh Spider R gE AR G BN SCIEEEE BN

AN, HBE— DI R R R SCAH 5K 5 4 ek
SParC #(flifE. B 138 M. A E&LET
SARAF R R BEFHEH B LZ RN Text-to-SQL
it . ASCH Spider £ e SParC A din 4Lt
ITXF LG, WiEk 1 PR

EEI: AT VNP 0 SR L T R R T S
Text-to-SQL 1 SUAT I, BN A B A%
(FSCAS) SQL #rif. [Al, TS AELIT A
RIS RN, 2019 AFER H I PIALFREOR, ROk
M T DA R oA EAMBERNE (U1 Glove £
RISy 57 3 T AL B R K 2 8 5 %, Hwang
SEPVEL S S A B SQL A ) 4 3 A T 5 1)
BERT B, ghAh, — 26 T AE b [FAEIE B F0I 2R 4
SRR AT AR SCAR R SQL AR5 AT B35 o
R B AT R MT-DNNI )
B MR T X — LR, I 2 AE 555 2R 2
VBB R A PR VE IR T R D MEAT IR B Rl o
HH AT 0, AR R ZE BRI 25 T A 8 s A R )
b ER

3 PT-Sem2SQL #&E!

3.1 iREUfA

A SCRASERY () AR G KR53 4 A FRBEHRIR
RS PT-Sem2SQL ALY, RV 2 i fbithe | i bl
OSBRI 48 IE A B . PT-Sem2SQL A5 7 [y 344
Giky SRR E 2 FoR.
3.2 RADARIR

R T A% PT-Sem2SQL 7Y B 15T+ 52 kit 4l
TS, B H T deit MT-DNN Filab 3,
IN[Zero] FI[CON-TI] 4 5 1) A 175 AF EL o b fsithe
FERLUR 3 ANERSY, Wl 3 s,

1) AJAIESUE R4 ([CON-TID

AN SCBETH [CON-TIRR Al 3R Ay A b T S0 XAF
SIBLE o [A]IN, BEASHEIE ) Token (4% 3 NS
Token embedding ( E; )+ Type embedding ( Ey ) Fil
Position embedding ( E, ).

*z1 Spider 5 SParC ##E &tk
. CROSS  QUESTION QUESTION  QUESTION GROUP ORDER
H
HHtE  CONTEXT DOMAIN I TURN “EeNGTH  VOCABULARY SELECT WHERE ~o By KEYWORDS
Spider NO YES 11 840 1.0 13.4 4818 98.9% 552%  24.0% 21.5% 68.6%
SParC YES YES 12 726 3.0 8.1 3794 97.4%  42.8%  20.1% 17.0% 41.2%
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===y~ R ! | ' . ! H v : :
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L e < N N P :
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v @l 5 »@ﬁoﬂ——r _________________________ ; :____‘____: V- :
SEP| °—> % ("MP?Y: E '
o [T History Token Module ' ot
...... St |
K2 PT-Sem2SQL L 4R L5 1) 5 JLAtlib b
] [CON-TI]= ® : D(Q| PV Oty 2,
which (] ;
ound @ @ : Oizero) = Mxw) = NULL
@ @ ! 1 (1)
s @ @ . Q[KW coL] = n[KW]>1
L @ @ g 3) MT-DNN ¥J k34
- R A4 4545 15 MT-DNN Tl 5 B A SE R, £
I open ! D NSO 2
: ar@®@ @ : Hgidds B 20 HARTE S ARSI hRe. w4
S @ @ 5 AR RN T I A A SR i SR
e o E 33 MR
[Zeo] @ @ : FIFH PT-Sem2SQL 7Y (1) i A5 et FH -9
S @ @ ; i i, B
E&E&E, :
e eeemeeeeeeeee ! X[con-T1]> Xq.12 """ > Xgn s X[sep] » X,y 277> X[sEp] »
K13 PT-Sem2SQL F5 7 {4 i Abi b
Xcy 0> X[sep] > X[zero] > X[sEP]

2) A4y ([Zero])

AP AT T g bt 1 AR 2 18 il
SRR, N INERSR YR . IR R I [SEPKS 2 if 1)
HRKVIRNE, 1R FIRBA A BN [Zero]
Gye [, AN KW-COL A SRk a5
AT, FHre X KL {H, Ml KL HA T

AT, ey FRARAIRI R B RS0 U R
HAEWAIMAN x, -, x,, (n REWFHE
B xg, S i 5IH j A Token [ R, Ronif

sERER . T EEE T RY . d J& MT-DNN %
g IREmAE RS (£E K MT-DNN i ¢=1 024).
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NG, AR SCHEST S SRR LU 5 A A LR SO
0 SRBEIAEI] xorg REHTAAI AT
[Fi 5 A EH R ER AN [RI R ERAT B0 553 4% . ] softmax
PRI TR, Q)R

Q; = softmax(W[CON_TI]x[CON_TI]Wcl_j xc, ) 2)
Horp, o HULECA R BN SCIBII S j A bRIC I
s Weonm e, R o REHFIILER, FARO)
VAT AR

Re, = Xjcon) 1 ¥¢, = ¥conn) + Z%‘xqj 3

=
AR S K@M A G)HRBI 7, Feit
B8 i R LR TN S B 7 . D T Bk B R
ARSCH N S BRI TG0, BAARKAESS 3.4 5
By = softmax(Wconr¥conryPn, *n,) 4

n,

Ry, = X[con.i] + %N, = ¥con-i] + Zﬂiij,, )
=

e, wy, eR?, xy, RN 1 B j A~ Token (1)
firdi, Ry 7R Token fJA_E N SCGHE T AU K 1 55
LR
34 MR

AT Yu 25 B Text-to-SQL AE-45 143l 7
3 B AR 9 SR HL . S A H AR I 5 2% SQL
BWEAN . HE, 5 Yo P
SyntaxSQLNet #AY AR #) 52, A1) PT-Sem2SQL
B 5 Y BEHFI G sAsih, AMBERH 57
WA A AR RN, g Sl HEAR
KISATA MRS R, HRHE A,

1) $ TUEN 1tk

H OB 7% [ {INTERSECT, UNION, EXCEPT,

NONE} i it ih- 50, 4
BRuen (G) = softmax (Wyen R, ) (6)

2) $ KW itk

N eE G E AR AR W R PE, PT-Sem2SQL
I 5 B T SQL A v ) A (1) B A 40, T AE
3 Fio] e 1 O B ] b 4T 1k $¢ {WHERE, GROUP
BY, ORDER BY}.

A5 ST TR B 18 1 8 o Hr i <45
B (N;) = softmax (W Ry, ) (7
By (C;) = softmax (Wi R¢.) (®)

3)$ OP Hbitk

FRHOCHEFIE (=, >, <, >=, <=, |=, LIKE,
NOT IN, IN, BETWEEN}. $ OP f-#ib [ FE 75 54
TR S HE 74, HAER N

Fop™ (N;) = softmax(Wop" Ry, ) ©
P33 (C,) = softmax(W3y Ry, ) (10)
4) $ AGG TR

TRIHOCHE 7% H {MAX, MIN, SUM, COUNT,
AVG, NONE}. [FIFE, ‘EHRTEREASRMEE, T
A H

Pigo (N;) = softmax(WGG Ry, ) (11)
P (C,) = softmax(WadGRe) (12)
5)$ COL THih

RIS COL FHYC M ek 451, SR
Por (N,) = softmax (WZo RN,. ) (13)
FoL(G) = softmax (W5, Re,) (14)

6) $ ROOT/TERMINAL T-fHk
N T G5 E B AR T A I, A S Ny
5 15 DL A Y2 5 A B ) AR . SRR VR 7k
TR B I T A RN SE R AT B o RNy, R TS 50
FHS OP FAR, SRJFHfE e I &S ROOT FA:tR.,
PE™(C;) = softmax (W ™" x, +WI¥"R.)  (15)
P (C,) = softmax(Wx, +W“R..) (16)
;H\: EF‘ , Wbegin , Wgegin , Wend , Wénd c Rd .
7) $ AND/OR F-#ith
TR 7% H {AND, OR} 1, HAMER
Pyxpjor (G;) = softmax(W yp,or Re. ) (17)

8) $ DESC/ASC/LIMIT f#¥itk
A, BiHiik B BEEIDe ORDER BY R
{DESC, ASC, DESC LIMIT, ASC LIMIT} 41, #f%
AR
By an (G;) = softmax (W, Re ) (18)
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9) $ HAVING - fk
Rk [ R E: GROUP BY T ¥ {HAVING},
N =N

Fiaving (C;) = softmax (Wi oyivg R )

3.5 BEERR

B ATER AR ) SQL A i Ay S 1) AE Dy
A )@ (back-question), fEAN HAE IFRL, Wik
P i) 5 B A ) (real-question) [FJZEAT —
JCHRKTEZE, DU B IEM H . BEIER
YUt & 4 s

(19)

logP(O/x:f)

reai-question

*=g(y)

back-question

Yfix)

logP(xly.g)

I 4 PT-Sem2SQL FEALH [ 15 1F AR R

B IEMEOE SO
min f(x,y; f,g) =[log P(x) + log P(y | x; /) -

log P(y)—log P(x| y; )| (20)

4 I

4.1 KWIMNEFEIEE

AR SCAR 2 25 AR Y Spider % 4£ 1T H)
IGAUE, AFE 11 840 ANArifyil @, Hhf 6445 A4
B (1) 52 2% 5 A0k SQL A A1 206 4N H AT 24N 11
Bl o R, X E— AN HA 455 SQL £ if)

[PIBTY Text-to-SQL £ 4 - Spider ZHi£E 2K 6
AN EEEERIEEE, 254 Restaurants>
GeoQuery” . Scholar™, Academic®®. Yelp
IMDBP, A 304 Spider Hls 2 RENLRIS> Ky 3
OYHEATSE, BIVIZREE (8 659 ANArifyln ). 4eiF
£ (1 034 MR B MEAEE (2 147 DA )
BO . kB EUE PT-Sem2SQL A4 R SCAH
KEEFIE Text-to-SQL Hd AL AR, ASCAE
SParC g (LR T E— 2D 5L . {F SParC i #s4E
rh AR FHBEALRI 73 2047 525, BIVIZREE (3 024
AW D BAIFE (422 AN ED . R AE
(842 ANyl ) o

A [P PT-Sem2SQL #4! £ 7F Python 3.6 %
J PyTorch 37 MT-DNN 2 bRyt Szl . HAkk
P, AL AR SR N 107 1) Adam {R463S,
Hrf, =095 =0999 . [FAIKf, il 2017 4F
Smith 250845t 1y 58 I o B2 ob 1) Batceh Size, G
AR N SR A RN MR b AR S ABL 2 o) e 3 kR I
[ EAR, % Batch Size K/NA 32, PT-Sem2SQL
PR H A B F2 2 e = JIWUE], Dropout 2 4%
H{0.1, 0.2, 0.3, 04, 0.5, 0.6}, JHELSHH
BPESEINGR 10 F&, PRI W EUCHT
ALK Dropout W& 4 0.2
4.2 Spider #iE&E
4.2.1 Spider i E &

ARSI ] LA T ALK VA PT-Sem2SQL
BRI PIBATRICR . 3 2 ABOREGIFAERI IR b3
AF) SQL AMIMIMERTE. A 7 X EL B A& IE AR
(PIREMARERE, R 2 AN I Rk S5 45 R RAT o

x2 Spider HIE & P AEIME KT T ZERMERENE
p
iR S Loanis
B v
Easy Medium Hard Extra Hard All All
seq2seq 11.9% 1.9% 1.3% 0.5% 3.7% 1.9%
SQLNet 26.2% 12.6% 6.6% 1.3% 12.4% 10.9%
TypeSQL 19.6% 7.6% 3.8% 0.8% 8.2% 8.0%
IncSQL 29.5% 13.1% 12.3% 2.5% 14.6% 13.2%
SyntaxSQLNet 48.0% 27.0% 24.3% 4.6% 27.2% 24.8%
SQLove 56.7% 32.9% 22.3% 4.3% 29.1% 27.9%
PT-Sem2SQL-SE 68.1% 40.2% 31.6% 7.3% 36.8% 33.7%
PT-Sem2SQL 73.2% 45.1% 36.2% 9.2% 40.9% 38.1%
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T T WOIZRBLEIR BB AGE U A s i 47 -

R 2 s g Bonl s, X b I b 5 &
Text-to-SQL %! (GLFEHIHI SQLove M), 7F
Spider ¥ 8E FA SRR HFIN AL IR o
[N 7E PT-Sem2SQL B!, Al FAE IEH AR T2
AT HRG FEAE DA A SRS 1) 36.8% 42 1 £ 40.9%,
FEBGAFSE N RIG 1) 33.7% 42 i 2] 38.1%. HHULTT UL,
KH BB IE 7R T LR 3 SRR
422 RS EHENF

2018 4, Yu 52 SQL FH) 40l 5 AN 4 Clal
“SELECT”“WHERE”“GROUP BY ”“ORDER BY”
A “KEYWORDS”) Kt 4EITAL F1 4337,
NS IR VIR W vk e WA K o o R e U
Bic, Wik 3 fros.

M 3 IEE R LU, AT PT-Sem2SQL
BRI 55— AR B TSR I 60 %6 HER 52 1) 45
A, kI, PT-Sem2SQL #5574 1F g H Bk ik 14 (1)
[WHERE] ¥ ) FHUR R 2. X R 20 )
T E B N [Zero] M [CON-TI] (1 2w i 45 e . 1%
P MT-DNN  Jil 4b 2 () 55 i b & 87 45 &
Kullback-Leibler 7 7 £ A & X KL {E 4 [ Zero],
A [CON-TIJHB 43 v ) 18 UM S, A
PRALTE 2 o], UGB i e 5 2% A s 1 A
Wit Ko

)N, A SCOA B0 BT A 2R 3 T (1 i i
). GV B 32 DR O AR A B B 30 A ik
AT, BER MG —2e R R a0, )8 What
is the maximum percentage grown 2000—2008 in
burundi?” 5 “year” ¢, Hirfnith SQL £ if]
G ANBER “COUNT”. [[N, Hoh—AMMEE
R RS 5 RO AT o U R i T

I8 FARE S B M RO ) . BLAR R X
Spider FH 4 62 i J5UAS A2 OC B ) R, (DG T
HoAth K 22 BT 55 H R Lk ) /o LU ot ) [ 1)
HARES W, A THEHARES
“CR, M A N TR B ARTE S R
AT RIL.
423 2N GEIEZHEAHENE

AR AR AE AN RN G Bl it R IR I, A
SCIEPEAE {20%, 40%, 60%, 80%, 100%} Il Zx4E T %
AL RS, Wil 5 PR,

K5 BBV T BER G

SRR, EARISGEE =T,
PT-Sem2SQL (1)1 RE#R AL T-HiAth 6 NIEELAIAL. 1t
Ab, B ISR 3 0, PT-Sem2SQL 1] LASK
DRI PE BE ot e A o e, A R 0 T At A
Yo G IR B A I S O R
PT-Sem2SQL 1] LATE i My 1| 5 il 850 4 fift s - 304745
SOPRI, iT A S VR AR 117 v AR R LR oA A S

=3 Spider MK & _F ZAHITERY F1 951
Rk SELECT WHERE GROUP BY ORDER BY KEYWORDS
seq2seq 13.0% 1.5% 3.3% 53% 8.7%
SQLNet 44.5% 19.8% 29.5% 48.8% 64.0%
TypeSQL 36.4% 16.0% 17.2% 47.7% 66.2%
IncSQL 59.2% 41.9% 23.4% 52.7% 67.3%
SyntaxSQLNet 62.5% 34.8% 55.6% 60.9% 69.6%
SQLove 78.4% 47.8% 61.6% 66.2% 74.6%
PT-Sem2SQL-SE 81.3% 50.4% 68.0% 69.1% 77.4%
PT-Sem2SQL 89.2% 65.9% 77.1% 75.6% 86.1%
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x4 SParC &R P REMEE KT T ZARE H R E N 2
IR S LAl
By ik
Easy Medium Hard Extra Hard All All
SyntaxSQLNet 38.4% 8.7% 2.4% 1.3% 12.7% 11.9%
CD-Seq2Seq 36.1% 8.4% 3.7% 2.1% 12.6% 11.8%
SQLove 32.2% 6.9% 1.3% 0.5% 10.2% 8.9%
PT-Sem2SQL-SE 46.3% 23.8% 12.4% 7.3% 22.5% 19.7%
PT-Sem2SQL 53.1% 28.4% 15.5% 9.2% 26.6% 24.1%

FEPRIU IR S o IX 4 BT PT-Sem2SQL £
Text-to-SQL 8 SUAAAT Ik F b 3k 45 5 4 (1) 2 4 T 5K
i, PRTPBAIHERA S .

4.3 SParC #iE&E

4.3.1 SParC /E#FE N+

L5 Spider AL, AN SC PRSI HEAf 5 DU
AU 2018—2019 4 Yu %5 TR Ak 2k
SyntaxSQLNet®!), CD-Seq2Seq ?#i %l 5 2019 4
Hwang 25 T2 H 3L 2k SQLove #8411, Spider %
P AN R AE B KP B g ) hy . Basy (40%)
Medium (37%). Hard (12%). Extra Hard (11%).
XL scae 25 R 4 Pros .

M 4 g5 R LLE ], PT-Sem2SQL it
SRR FEVERE B VOE B 26.6%. AT F 18 TEAER
RS2 56 i AR o 6 G 4R IR A B e R TR A
T A B LR BE A, W] LR AR A g bR SCAR K
Text-to-SQL 1155 - Wik i Alse s nf LUE H, A IE
BEHOHAS R BE DTk A iy, 7R AR h B AT RS JE
MIESEI 22.5%HE 53] 26.6%, {EKUESEE P AT RS
FE MR SER 19.7%42 5 3 24.1%.

432 PFARERAL ETXAAKKEREENE

2019 4F, Yu 4 b SCRRIBEAY (1) 24 fE I
WAl k2 A8 43 Cln) DT C B 42 A0 R SCAH
KA HUCHL I &, Lok 5 1 SO 26 5 45
3, Text-to-SQL [ 774 P g Jig 81, A S 704 4l 2
iz i X, AR R AL, HAWE S
FT7R o

SOG4 L W], PT-Sem2SQL FEAL P fEfl T
LA IELR IR, ) BUUCRC% =ik 34.1%, T bR
UAHFRAZ HICI IS 13.4%, AH B R s He 4
CD-Seq2Seq FMELT: 5.9%., 44 AL HEAT 3 fib sk
Y05, R RUCEC R B 34.1%M%KF) 32.7%, LF

SR AT HL UG L B 13.4% B8 3 11.9%. 1 52
D] Ay A5 7R A 11 A8 DE S mT DL 4 A 7 sk e 2
PE, @S IERBHUGE WA I R A Ho2ER, A
By LN SO A Bl M. R, R S )
LA, T SParC s S8 5 Kiw s, &
TR U B R B AR, AT AR K IR ek = )

x5 EELEES ETXHEIZEREENE

Jia) A /G P R SO SRS FLUL L EE
R T v
RS M E LTI WA
SyntaxSQLNet 18.5% 20.2% 4.3% 5.2%
CD-Seq2Seq 21.9% 23.2% 8.1% 7.5%
SQLove 20.3% 22.0% 6.9% 6.4%
PT-Sem2SQL-SE 29.7% 32.7% 13.1% 11.9%
PT-Sem2SQL 32.5% 34.1% 15.8% 13.4%
5 #HRiE

AT PT-Sem2SQL #5707 fift ¥y 5
JRTE AT 1) B, 54k Text-to-SQL fE45 1) LR
AR IR, AT R MT-DNN il
W b AR T T BT A Y ) Y R AR, ol I A e A
52 %18 S Text-to-SQL AT 45 £k 45 = 11 41 $50 I i)
o R R Rk R P R R B
PT-Sem2SQL #i%8 [ & IF Lt AL AL AL . i it
Spider FI SParC %4 42 1) A [ 455 28 X) LY S 56 45
KW, ARCHIBER R T A B e i iy, R
HOR B PE RE . IX LT Y 22 KO AR I
Text-to-SQL fE 45 & A B A e, WAHE T
B I NHNR S R AR T7 7%, R R A A i)
HH R TR e A

2019195-8



%12 W

T T WOIZRBLEIR BB AGE U A s i *49

S K-

(1

(3]

(4]

(3]

(7]

(8]

(9]

(10]

(1]

[12]

[13]

CHOI E, HE H, IYYER M, et al. QuAC: question answering in con-
text[C]//The 2018 Conference on Empirical Methods in Natural Lan-
guage Processing. 2018: 2174-2184.

SUHR A, IYER S, ARTZI Y. Learning to map context-dependent
sentences to executable formal queries[C]/The 2018 Conference of
the North American Chapter of the Association for Computational
Linguistics: Human Language Technologies, Volume 1 (Long Papers).
2018: 2238-2249.

B, s, A5, A U E DI OC RO VARSI,
5 R, 2019: 1-9.

LI Q, ZHONG J, LI L L, et al. Research on the extraction method of
multiple semantic relations in domain knowledge[J]. Control and De-
cision, 2019: 1-9.

ININZR, BERZE, RS BT 45N FE G vt HL A Bl 1R T],
JEAE 2440, 2009, 30(7) : 124-129.

SUN J D, ZHAO T J, LIANG H S. Statistical machine translation
model based on structure alignment[J]. Journal on Communications,
2009, 30(7): 124-129.

LI Q, ZHONG J, TAO Y, et al. Research of the processing technology
for time complex event based on LSTM[J]. Cluster Computing, 2019,
22:9571-9579.

GUO Y, SHANG X, LI Z. Identification of cancer subtypes by inte-
grating multiple types of transcriptomics data with deep learning in
breast cancer[J]. Neurocomputing, 2019, 324: 20-30.

YU T, ZHANG R, YANG K, et al. Spider: a large-scale human-labeled
dataset for complex and cross-domain semantic parsing and
Text-to-SQL task[C]//The 2018 Conference on Empirical Methods in
Natural Language Processing. 2018: 3911-3921.

YU T, ZHANG R, YASUNAGA M, et al. SParC: cross-domain se-
mantic parsing in context[J]. arXiv Preprint, arXiv:1906.02285, 2019.
ZHONG YV, XIONG C, SOCHER R. Seq2sql: generating structured
queries from natural language using reinforcement learning[J]. arXiv
Preprint, arXiv:1709.00103, 2017.

United States. Defense advanced research projects agency. speech and
natural language: proceedings of a workshop held at Hidden Valley,
Pennsylvania, June 24-27, 1990[M]. Morgan Kaufmann Pub, 1990.
DAHL D A, BATES M, BROWN M, et al. Expanding the scope of the
ATIS task: The ATIS-3 corpus[C]//The Workshop on Human Lan-
guage Technology. Association for Computational Linguistics, 1994:
43-48.

FINEGAN-DOLLAK C, KUMMERFELD J K, ZHANG L, et al.
Improving Text-to-SQL Evaluation Methodology[C]//The 56th Annual
Meeting of the Association for Computational Linguistics (Volume 1:
Long Papers). 2018: 351-360.

DEVLIN J, CHANG M W, LEE K, et al. BERT: pre-training of deep

bidirectional transformers for language understanding[C]//The 2019

2019195-9

Conference of the North American Chapter of the Association for
Computational Linguistics: Human Language Technologies, Volume 1
(Long and Short Papers). 2019: 4171-4186.

LIU X, HE P, CHEN W, et al. Multi-task deep neural networks for
natural language understanding[J]. arXiv Preprint, arXiv:1901.11504,
2019.

SOLOMON J, CHARETTE F. Hierarchical multi-task deep neural
network architecture for end-to-end driving[J]. arXiv Preprint,
arXiv:1902.03466, 2019.

KULLBACK S. Letter to the editor: the Kullback-Leibler distance[J].
American Statistician, 1987, 41(4): 340-341.

WARREN D H D, PEREIRA F C N. An efficient easily adaptable
system for interpreting natural language queries[J]. Computational
Linguistics, 1982, 8(3-4): 110-122.

WONG Y W, MOONEY R. Learning synchronous grammars for
semantic parsing with lambda calculus[C]//The 45th Annual Meeting
of the Association of Computational Linguistics. 2007: 960-967.
ZELLE J M, MOONEY R J. Learning to parse database queries using
inductive logic programming[C]//The National Conference on Artifi-
cial Intelligence. 1996: 1050-1055.

ZETTLEMOYER L S, COLLINS M. Learning to map sentences to
logical form: structured classification with probabilistic categorial
grammars[C]//The Twenty-First Conference on Uncertainty in Artifi-
cial Intelligence. AUAI Press, 2005: 658-666.

ZHAO K, HUANG L. Type-driven incremental semantic parsing with
polymorphism[C]//The 2015 Conference of the North American
Chapter of the Association for Computational Linguistics: Human
Language Technologies. 2015: 1416-1421.

HERZIG J, BERANT J. Decoupling structure and lexicon for ze-
ro-shot semantic parsing[C]//The 2018 Conference on Empirical
Methods in Natural Language Processing. 2018: 1619-1629.
SUTSKEVER I, VINYALS O, LE Q V. Sequence to sequence learning
with neural networks[C]//Advances in Neural Information Processing
Systems. 2014: 3104-3112.

BAHDANAU D, CHO K, BENGIO Y. Neural machine translation by
jointly learning to align and translate[C]//International Conference on
Learning Representations, abs/1409.0473, 2014.

YU T, LI Z, ZHANG Z, et al. TypeSQL: knowledge-based type-aware
neural Text-to-SQL generation[C]//The 2018 Conference of the North
American Chapter of the Association for Computational Linguistics:
Human Language Technologies, Volume 2 (Short Papers). 2018:
588-594.

DONG L, LAPATA M. Coarse-to-fine decoding for neural semantic
parsing[C]//The 56th Annual Meeting of the Association for Computa-
tional Linguistics (Volume 1: Long Papers). 2018: 731-742.

WANG C, BROCKSCHMIDT M, SINGH R. Pointing out SQL que-
ries from text[J]. 2018.

[28] PENNINGTON J, SOCHER R, MANNING C. Glove: global vectors



50

WG

40 %

[29]

[30]

311

[32]

[33]

[34]

[35]

[36]

[37]

[38]

for word representation[C]/The 2014 Conference on Empirical
Methods in Natural Language Processing (EMNLP). 2014: 1532-1543.
HWANG W, YIM J, PARK S, et al. A comprehensive exploration on
WikiSQL with table-aware word contextualization[J]. arXiv Preprint,
arXiv:1902.01069, 2019.

RADFORD A, NARASIMHAN K, SALIMANS T, et al. Improving
language understanding by generative pre-training[J]. 2018.

YU T, YASUNAGA M, YANG K, et al. SyntaxSQLNet: Syntax tree
networks for complex and cross-domain Text-to-SQL task[C]//The
2018 Conference on Empirical Methods in Natural Language Pro-
cessing. 2018: 1653-1663.

TANG L R, MOONEY R J. Using multiple clause constructors in
inductive logic programming for semantic parsing[C]//European Con-
ference on Machine Learning. Springer, 2001: 466-477.

POPESCU A M, ETZIONI O, KAUTZ H. Towards a theory of natural
language interfaces to databases[C]//The 8th International Conference
on Intelligent User Interfaces. ACM, 2003: 149-157.

ZELLE J M, MOONEY R J. Learning to parse database queries using
inductive logic programming[C]//The National Conference on Artifi-
cial Intelligence. 1996: 1050-1055.

IYER S, KONSTAS I, CHEUNG A, et al. Learning a neural semantic
parser from user feedback[J]. arXiv Preprint, arXiv:1704.08760, 2017.
LI F, JAGADISH H V. Constructing an interactive natural language
interface for relational databases[J]. Proceedings of the VLDB En-
dowment, 2014, 8(1): 73-84.

YAGHMAZADEH N, WANG Y, DILLIG I, et al. SQLizer: query
synthesis from natural language[J]. Proceedings of the ACM on Pro-
gramming Languages, 2017, [(OOPSLA): 63.

SMITH S L, KINDERMANS P J, YING C, et al. Don’t decay the
learning rate, increase the batch size[J]. arXiv Preprint, arXiv:

1711.00489, 2017.

Z=F (1989- ) , <, Bpiviz N, &R
Rt A, BRI HRES &
P, G IRIERIN . PR E

o)

g (1974- ) , B, HEKA, it &E
IRKZHA%, LW o ARG S 4b
L BT T

I H (1989- ) , 5B, BewEHEIIA,
+, BRI AA, EEIGTT R
BRI . BUEIS .

QINCCHAE BRI, RSS2 B v
S BRI .

2019195-10



	05-190222-NR.pdf

