Hi A

Marjing Liniversity of ABTonauliis ani ASITonaulics

Large Language Models are Versatile Decomposers:
Decompose Evidence and Questions for Table-based
Reasoning

Yunhu Yel=2~@$ Binyuan HuiSE, Min Yang?] Binhua Li®, Fei Huang®, Yongbin Li®T
! University of Science and Technology of China
2 Shenzhen Institute of Advanced Technology, Chinese Academy of Sciences
3 DAMO Academy, Alibaba Group
yeyunhu@mail .ustc.edu.cn, min.yang@siat.ac.cn
{binyuan.hby, shuide.lyb}@alibaba-inc.com
https://github.com/AlibabaResearch/DAMO-ConvAl

SIGIR 2023




RES: RESHEEEFSSNA

L

RIG T
Table-based Reasoning
= . @8 ., ©
FRLE A SR LA HEFR L5 18

@ ﬁ:&\}ﬁ)‘f{

AMUERfRRIE G, BEAREEES
H AR E 5 0]l 2 (B 5 B 2R 1 S

R E X

A M R A Bs S AR S M B ARE = Rz 8], 3T 200
FIEETHR . BRI S SOAE OB R R

L RICUVAZER

FAEFHSLIZ 5 (Table-based Fact Verification, %1 TabFact)
A% )2 (Table QA, U1 WikiTableQuestion, FetaQA)
FeT RS IE BRI RS AR Al E

REED K

PSRSTRAR . RIS AL P [ i SO IR 2 5 A R AR
R WABENER., REeisi., BRGEFHEGE#E

T 4 Marjing Uiniversity of ABTonaulics and Astronautics



WEI A E B S A i ALE

B KRIKEREBL

xR
Token PR : LLMICIE— R MEALEAL 5 30+47 1O R RAK
AT KREKRATIUE B LTI ER AN, S IR
B BT KRETRATIN TR RERE L, SECHET R
Reasoning Bottlenecks .3 ﬁ{,& [‘pﬂ@}&ﬁﬁ

BRI BRI KR AL B RIS HIAF A
ZIPHEEN . XA )RR 2 R AR, ELRRHERAR S K

% CoT B4R X)W

. SRR BEZEHHR: LM AR MM Cimk. i) ML
R

WA EAMHEIE DR 58 5 R A S S AT o

& FORKE SRR

< WMUEY IR

* P o

6 XCERTREAMERE RN, I

SRS S BRI, 72 AR SRR, 5 FRLLE RS 5095 B
e B e P BROBAI 0 R 1125 B A A 2 7 9 i Tn-context

Learningfg 77 .

1052 Nanjing Liniversity of ABTonaulics ani ASIonaulics



(o

Hi A

Marjing Liniversity of ABTonauliis ani ASITonaulics

Dater{EZE

=7Ju B /\
Evidence Decomposer Answer ~ Ezkll B Eﬁj ﬁ@
| Due | vetor | seowe | Home | Deciion | Avendame | necord sub-table RH—1NERMEFZDENE
Feb.2 |minnemota| 4-1 | columbus |backstomn| 120 |%-1° Date Visitor | Home ey A2
I z ; I N '.3,;;-_319 Feb. 2 minnersota columbus Reaso‘ner :F | E—'I %{Ejﬂ ©
Feb. 5 detroit 3-2 | minnesota |backstorm 18568 4 i +
; (LLMs)
! | 3 Feb. 7 dallas minnersota }? ég%‘\ﬂﬁ
Feb7 | dallas | 1-0 |minnemsola [backstorm | 18368 %72
Feb. 9 iﬁl‘:‘;‘;‘j'm 3-4 | dallas |backstomm | 18568 :'“_'42’“ I\.
Evidence . : . L L
sub-question reliable sub-question £ FEE F=*E s
Decomposers {...} imes Minnesota played at home. {6} times Minnesota played at home. ZEEFEE L S EHIE
(LLMs) {...} times Minnesota played away. {8} times Minnesota played away.
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. \ E AY
Question —— L N7 RFHEEIE 1
during the 2007 - 08 minnesota wild FROM w WHERE home = ‘Minesota’ SQL = NV XA g
season , minnesota played at home — o execute Interpreter Lo
more times than they played awa i P g ! o7 A
y pay Y FROM w WHERE visitor = ‘Minesota’ 2 X [Bl—H N 1T 2RI KA
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Bk ik = L/ ) it ALE

243fiB22 (Evidence Decomposer) ( R s,

%
O HirEwk 2
R . . "table caption": “"gambrinus liga",
© 1§E‘L) Ejiﬁﬁ "columns": ["season", "champions", "runner - up", "third place", "top goalscorer", "club"],

RGN VIR )N ONERAE 3 S S MRy “table column_priority”: [

= Hﬁ M BN " 4 \O "season", "1993 - 94", "1994 - 95", "1995 - 96"],

ljﬂi;*ﬁfﬁiﬁq ;f:%%* ’ &#1&f}iiﬁl ["champions™, "sparta prague (1)", "sparta prague (2)", "slavia prague (1)"],
1. -] Si;iﬁ@:ifjéi ["runner - up™, "slavia prague”, "slavia prague”, "sigma olomouc™],

["third place", "ban\u@Bedk ostrava", "fc brno", "baumit jablonec"],

- / - 4w s
%Uﬁﬁlj;hdﬁﬁlnecontext];earnnngﬁb;b, table caption : 1972 vfl season.

— . EaN N
2N (Ftnv—shcnﬁPronqptnlg) KPS col : home team | home team score | away team | away team score | venue | crowd | date

row 1 : st kilda | 13.12 (90) | melbourne | 13.11 (89) | moorabbin oval | 18836 | 19 august 1972

row 2 : south melbourne | 9.12 (66) | footscray | 11.13 (79) | lake oval | 9154 | 19 august 1972

row 3 : richmond | 20.17 (137) | fitzroy | 13.22 (10@) | mcg | 27651 | 19 august 1972
5 cﬁﬁ—%ﬁﬁ% row 4 : geelong | 17.1@ (112) | collingwood | 17.9 (111) | kardinia park | 23188 | 19 august 1972

row 5 : north melbourne | 8.12 (68) | carlton | 23.11 (149) | arden street oval | 11271 | 19 august 1972
%]\ TERLR K + FH 7 a) i row 6 : hawthorn | 15.16 (1@6) | essendon | 12.15 (87) | vfl park | 36749 | 19 august 1972

:*/
%Ed '/f]—‘%'? %I%/ﬁ\ {ROW_]} + ﬁlj%’f’%' statement : what is the away team with the highest score?
explain : the statement want to ask the away team of highest away team score.
khe highest away team score is 23.11 (149). it is on the row 5.so0 we need row 5.

Example: col(name, cost), row(1, 3, 13) e e . T T
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% B9 H#ES (Question Decomposer) T RAKS
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0 5 4 ] LLM #5 HARTE 5 AR EUE A BOH A4 (L) e, IR
"Minnesota played at home more times than..." ?Fﬁ’%' %3;@ o
} B E S e, T B U R EUE
Cloze 1% <> &ﬁ@] SQL %ﬁ
"Minnesota played {...} times at home." P 5 5 & s A Ak N T HAT HY SQL & e R (SREL Text-to-SQL
AT o
NJ
M G e s 5 s e A e HE B R
SELECT COUNT(*) FROM w WHERE home="min' @ &,’ﬁ: _,:j Ejﬁ (EXEClltiOIl & Fllllng)
\ fEFiEHE (Sub-table) LHAT SQL, FREXE SLeE RIFRHAE HALFFH
[ 45 5 A RYRT SE - IA] 8 (Reliable Sub-questions)”, 1E A J& S Y IR SEFLAl

"Minnesota played {6} times at home."
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MODEL DEV TEST
MODEL TEST O Fine-tuning based Models
@ F' f : b d M Ih d.' MAPO 42.7 438 .
e MeRL 432 44.1  DATER 7E TabFact 5 WTQ FiZEAL55
LogicFactChecker  74.3 Laten.tAhgnment 43.7 44.5 J:i/}j ifﬂ %%, ﬁ‘@ ﬁ%j:%ﬂ
SAT 75.5 IterativeSearch 43.1 44.7 L £ 3] i
TaPas 83.9 T5-3B 5 493 o XToRFLLARIUAIAA R (TabFact
TAPEX 85.9 %‘Ef‘SF ;‘?-g gg-g +2.2%, WTQ +1.3%)
ableFormer ; i . o
e el TAPEX 58.0 57.2 « X LIM $EHE#% (R +18.3%)
PASTA 90.8 P oS
w/ DATER 93.0 (1 2.2) ?eéﬂl;AP 23-3 ggg B RN RIS EEL RE A 2
aCube . . . . — .
Human 02.1 OmniTab 61.3 61.2 d TabFact J:ﬁﬁﬁ_‘}\%{éﬂ(q:, WTQ J:Ii:
& LLM based Methods w/ DATER 625 (11.2) 625(T1.3) i” SOTA
A T P
odex - Bind 62.6 61.9 > ) ~
w/ DATER 85.6 (1 13.0) Cgh;r 493 47.6 H/‘Jﬁﬁﬁ @5 ¥R @

w/ DATER 64.8(1 15.5) 659 (1 18.3)

Table 1: Experimental results on the official
small test set of TabFact. Here, “Human’ in-

dicates the human performance. Table 2: Experimental results on WikiTableQues-

tion with the official evaluator.



mmmmmmmmm { O ABTCNAUNCS BN ASITONAUNCS

Thanks




