MultiSpider: Towards Benchmarking Multilingual Text-to-SQL Semantic Parsing
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» Contribution: Multilingual Text-to-SQL Benchmark & Schema-Augmentation

Return the record companies of
orchestras, sorted descending by the
years in which they were founded.

Database: Department Management
Table Name: Department
Column Name: Head

year of founded {established year,

English the year of foundation}, ...

— i
*H | Back Translation

\
al]

[ [Head] of {Department} ... ]

Geben Sie die Plattenfirmen von
Orchestern zurtick, absteigend sortiert
nach den Jahren ihrer Grindung.

Grundungsjahr {jahr der grundlage,
jahr der griindungj, ...

Listez les maisons de disques des
orchestres, triées par ordre décroissant
des années de leur création.

année de foundation {année de

French .
creation}, ...

DIXN

[ [jefe] de {departamento} ... ]——[ [chef] de {département} .. J
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iCandidate Collection

¢ Cuales son las companias discograficas
de las orquestas en orden descendente
de anos de fundacion?
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Liét ké cac cong ty thu am cua cac dan
nhac theo th& ty gidm dan vé nam ma
tung cong ty duoc thanh 1ap .

ano de fundacion {Ano Establecido,

Spanish o y
P ano de creacion}, ...

L {22 2, B Z 4}, ...

Chinese

{Japanese
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Candidates of Augmented Schema of Head:
{ chief, leader, supervisor, brain}
nam thanh lap {nam sang tao}, ...

i
@ iSchema Verification
v
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{SQL: SELECT Record_Company FROM orchestra ORDER BY Year_of Founded DESC

J

Augmented Schema of Head:
{ chief, leader, supervisor}

~N

%SQL: SELECT L O—F « L—XJVLFROM #—% X b 7 ORDER BY Al|z%£E DESC

J

MultiSpider: The largest multilingual text-to-SQL dataset, including
seven mainstream languages. Translate both question&schema.

SAVe: a data-augmentation method from the perspective
of schema. Back Translation + Schema Verification

< Dataset Analysis: High-Quality & More-Challenging

Question:F Z DA ERIFKHEEESIMT “wta championships”, 7 B &2 Z 51 ? Mention: Z §ifl F
(How many different winners both participated in the WTA Championships and were left-handed?) Schema: 1 F3F
Gold: SELECT count(DISTINCT winner_name) FROM matches WHERE tourney _name = 'WTA Championships' AND winner_hand = ‘L' (Slang)

Question: R/NN—2 a3 VBE S L ZDT V7 L— b 24 7a—FIX? Mention: /N\— 3 VB S

(What the smallest version number and its template type code?) Schema: /N\—¥/ 3 > F 2 /N—

Gold: SELECT min(Version_Number), template type code FROM Templates (Hiragana and Katakana)
hR= =

Question: FPMNERPHERZ AHNERESEMHTA? Mention: 337
(What is the language spoken by the largest percentage of people in each country?) Schema: B4'EE

Gold: SELECT Language , CountryCode , max(Percentage) FROM countrylanguage GROUP BY CountryCode (Semantic Match)

Structural Challenge Explanation

Question: 1% B8 2 21| D A9 4 B 2 VAV & ? Mention: M\ Z E| /D
(List the names of teachers in ascending order of age.) Operator: ORDER BY Age ASC
Gold: SELECT Name FROM teacher ORDER BY Age ASC (Dialect)

Question: BIESEAZ DY Y —RDRL BV HMIBRITI I ?25FlZzHZ TL =S Mention: i & £\ H
(What is the earliest date of a transcript release, and what details can you tell me?) Operator: ORDER BY Date ASC
Gold: SELECT transcript_date , other_details FROM Transcripts ORDER BY transcript_date ASC LIMIT 1 (Commonsense)

Correction
YEZID (ID of the author)
SniID (ID of the domain)
#FE =75 57 (muscle-builder)
ZF (wrest) i ZE (weightlifting)
Polysemy player E 61 (actor) =7 71 (athlete)

Inaccurate Translation (Question)

Spider: What capital is the largest in the us? (DB: Geo)
CSpider: REIR KB AEAZETA? (money)
MultiSpider: ZEE &R KBNS EHA? (metropolis)

Spider: List names of conductors in descending order of years of work.
SQL: SELECT Name FROM conductor ORDER BY Year_of _Work DESC
Google: AV X V7 X2 —DAF EBFIETOHREFENZRT?
(List both name and year)
MultiSpider: ENF5 M DIFIETHDISIEZ DA EIIS?

(List only name)

Mistake

FEBfj (assistance)
{7 (done)

&2 (carmakers)

Schema
aid
did
body builder

snatch

Type

Abbreviation

Jargon

Lexical B S

*

Structural

* The specific language properties like Hiragana and Katakana (Japanese).
* The morphologically rich language (German and French).
* The dialect and slang sayings require further commonsense reasoning.

We 1dentify five typical translation mistakes.

+» Experimental Results

Model DE ES FR JA ZH VI Model EN DE ES FR JA ZH

Directly Predict Monolingual Training (only use target language training data)

mBERT
XLM-R

50.9
57.6

52.2
60.8

7.3 39.7
8.3 42.6
68.6 62.5
68.8 63.9

mBART
mBART + SAVE

RAT-SQL + XLM-R
RAT-SQL + XLM-R + SAVE

Translate-then-Predict

mBERT 49.6
XILM-R  58.8

01.2

57 9 Multilingual Training (use training data from multiple languages)

58.3 42.7
59.7 46.9
68.8 64.8
70.8 66.7

mBART
mBART + SAVE

RAT-SQL + XLM-R
RAT-SQL + XLM-R + SAVE

Translate-then-Train

45.8
57.6

49.3
63.9

mBERT 495 51.2 51.3
XLM-R 60.2 619 61.7

38.2
51.3

Z.ero-shot
Strong PLM with strong MT yields the promising
zero-shot performance.

Monolingual & Multilingual
The performance of Japanese 1s significantly behind other languages.
The absolute drop of accuracy 1n non-English languages 1s about 6.1%.
SAVe significantly improves the non-English languages (1.4%-1.9%).
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