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Table Understanding using LLMs

week date opponent score result record
1 aug 28 at toronto argonauts 13-6 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 45-0 loss 1-6
7 oct9 vs. monireal alouettes 25-1 loss 1-7
13 nov 13 | vs. montreal alouettes 1412 win 2-12

Question: What is the highest amount of points
scored in a lost game by an opponent?
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Fact: The highest amount of points scored by an
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Table Understanding using LLMs

week date opponent score result record
1 aug 28 at toronto argonauts 13-6 win 0-1
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LLMs suffer drop in performance with increase in Table size

Transformer-based LLMs trained on natural language text often struggle to comprehend the structure and
compositionality of tabular data.

* LLMs have been adapted for tables through joint learning and pre-training on table semantic parsing, and
synthesizingtable-based template-based questions.

* The presence of irrelevanttabular data acts as noise or distracting information, leading to suboptimal
performance by SoTA methods while performing question-answering, especiallyin large tables.
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Table Decomposition based Prior Art

Question:

What is the highest amount of points scored in a
lost game by an opponent?

week date opponent score result | record
1 aug 28 at toronto argonauts 13-6 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 45-0 loss 1-6
7 oct9 vs. montreal alouettes 25-1 loss 1-7
13 nov 13 | vs. montreal alouettes 14-12 win 2-12
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Table Decomposition based Prior Art

Sub-Table

Question:

What is the highest amount of points scored in a
lost game by an opponent?

week date opponent score result | record
1 aug 28 at toronto argonauts 13-6 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 45-0 loss 1-6
7 oct9 vs. montreal alouettes 25-1 loss 1-7
13 nov 13 | vs. montreal alouettes 14-12 win 2-12

DATER
(Decomposer)

—>
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week

date

opponent

score

result

record

sept 25

vs. hamilton tiger-cats

38-12

loss
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Table Decomposition based Prior Art

Question:

What is the highest amount of points scored in a
lost game by an opponent?

week date opponent score result | record
1 aug 28 at toronto argonauts 13-6 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 45-0 loss 1-6
7 oct9 vs. montreal alouettes 25-1 loss 1-7
13 nov 13 | vs. montreal alouettes 14-12 win 2-12

Sub-Table | week | date opponent score result | record
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
DATER . DATER Answer
(Decomposer) > — x
Quiastion \ (Reasoner) ‘ 38




-

. Rl e s Y e e By e O B e e e B A A By e Y e e J s ey )

Table Decomposition based Prior Art vs CABINET

Question: 3
What is the highest amount of points scored in a
lost game by an opponent?

week date opponent score result | record
1 aug 28 at toronto argonauts 13-6 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 45-0 loss 1-6
7 oct9 vs. montreal alouettes 25-1 loss 1-7
13 nov 13 | vs. montreal alouettes 14-12 win 2-12
‘
Table s’

SUb'Tab|_9) week | date opponent score result | record
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
DATER f
(Decomposer) >‘ DATER '——) Answer x
Question - (Reasoner) 38
CABINET
\ opponent score result

Relevance Score
Weighted Table

Y

vs hamilton tiger-cats 38-12 loss
vs hamilton tiger-cats |45-0 |loss

vs montreal alouettes 25-11 loss
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Table Decomposition based Prior Art vs CABINET

Question:

What is the highest amount of points scored in a
lost game by an opponent?

week date opponent score result | record
1 aug 28 at toronto argonauts 13-6 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 45-0 loss 1-6
7 oct9 vs. montreal alouettes 25-1 loss 1-7
13 nov 13 | vs. montreal alouettes 14-12 win 2-12

SUb'Tab|_9) week | date opponent score result | record
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
DATER f
(Decomposer) >‘ DATER '——) Answer x
Question - (Reasoner) 38
Question \ Answer
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\ [(Eponent score result

Relevance Score
Weighted Table

Y

vs hamilton tiger-cats 38-12 loss
vs hamilton tiger-cats |45-0 |loss

vs montreal alouettes 25-11 loss
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CABINET - Architecture of Proposed Method

Question + Flattened Table
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Question:
What is the highest amount of points
scored in a game by an opponent?
Table
week date opponent score result | record
1 aug 28 at toronto argonauts 136 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 450 loss 1-6
7 oct 9 vs. montreal alouettes 25-11 loss 1-7
13 nov 13 | vs. montreal alouettes 14-12 win 2-12
-~ ’

T omm mm mm o mm mm Em Em Em o Em o mm o mm omm

A4

What is the highest .... opponent? [HEAD] | week | date | ... record | [ROW]1 | 1| aug 28 | ... 0-1 | ... [ROW]13 | nov 13| ... | 2-12




-_-_EEEEEEEEEEEEE N

-

“

CABINET - Architecture of Proposed Method

Question + Flattened Table
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Question:
What is the highest amount of points
scored in a game by an opponent?
Table
week date opponent score result | record
1 aug 28 at toronto argonauts 136 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 450 loss 1-6
7 oct 9 vs. montreal alouettes 25-11 loss 1-7
13 nov 13 | vs. montreal alouettes 14-12 win 2-12
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A4

What is the highest .... opponent? [HEAD] | week | date | ... record | [ROW]1 | 1| aug 28 | ... 0-1 | ... [ROW]13 | nov 13| ... | 2-12
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CABINET - Architecture of Proposed Method

A4

Question + Flattened Table
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Question:
What is the highest amount of points
scored in a game by an opponent?
Table
week date opponent score result | record
1 aug 28 at toronto argonauts 136 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 450 loss 1-6
7 oct 9 vs. montreal alouettes 25-11 loss 1-7
13 nov 13 | vs. montreal alouettes 14-12 win 2-12
-
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What is the highest .... opponent? [HEAD] | week | date | ... record | [ROW]1 | 1| aug 28 | ... 0-1 | ... [ROW]13 | nov 13| ... | 2-12
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CABINET - Architecture of Proposed Method

A4

Question + Flattened Table

Question:
What is the highest amount of points
scored in a game by an opponent?

Table
week date opponent score result | record
1 aug 28 at toronto argonauts 136 win 0-1
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CABINET - Architecture of Proposed Method
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Question + Flattened Table

Question:
What is the highest amount of points
scored in a game by an opponent?

Table
week date opponent score result record
1 aug 28 at toronto argonauts 136 win 0-1
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CABINET - Architecture of Proposed Method

Question + Flattened Table
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CABINET - Architecture of Proposed Method

Question + Flattened Table
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CABINET - Architecture of Proposed Method

Question + Flattened Table

Question:
What is the highest amount of points
scored in a game by an opponent?

Table
week date opponent score result record
1 aug 28 at toronto argonauts 136 win 0-1
5 sept 25 | vs. hamilton tiger-cats 38-12 loss 1-5
6 oct 2 at hamilton tiger-cats 450 loss 1-6
7 oct 9 vs. montreal alouettes 25-11 loss 1-7
13 nov 13 | vs. montreal alouettes 14-12 win 212

o mm Em Em mm o Em Em Em o Em o mm oEm o wm

Y

I A ]

What is the highest .... opponent? [HEAD] | week | date | ... record | [ROW]1 | 1| aug 28 | ... 0-1 | ... [ROW]13 | nov 13 | ... | 2-12

—>  Embedding
@. Er.:_lb:dded
., okens

®)

"consider rows with result

URS

Unsupervised

—> [e1,€e2,.,€p,..]|—>| Relevance

Scorer

. Parsing as 'loss', and note the
> Statement higher value inthe —>
Generator 'score’ column "

3

Relevant Cell Predictor through Table Parsing

Cell

Highlighter

— [n

-
A

1

1

1

UNS

|

6+

cell

uns

1 :"77?;;

cell

!

] Embedding

|

[el,no,ep,lo]

®o—

—> [nl?"!np!"]

[Tr'l v'snp a-']

8
QALLM

Answer: 45

L—>"38.12 || loss || ... 45-0 || loss || ..."



CABINET outperforms several SoTA methods while being
orders of magnitude smaller in # parameters

Method Acc. # params
Fine-tuning Table-specific LLMs
TAPAS (Herzig et al., 2020) 488  345M Method Ace. #
TaBERT (Yin et al., 2020) 523 345M Method S-BLEU  # params e e mRAT
MATE (Eisenschlos et al., 2021) 51.5 340 M Fine-tuning Table-specific LLMs Fine-tuning 'I"able-speciﬁc LLMs
Do (Krichene e al. 2021) 0 oM PeaQa (aletal, 2020 B AGM et 203y 447 355M

0 cnene € . . . T a ue . 5

? TAPEX (Liu et al., 2022 34.7 406 M ’

TableFormer (Yang et al., 2022) 52.6 345M OmniTalg (}lilaigaet a1 2322) 34.9 406 M DoT (Krichene et al., 2021) 85.5 299 M
FII;AP}’EF)A(JSIEizuhet al., 210222822) ggg igg 1\1\2 ’ ' TAPEX (Liu et al., 2022) 86.4 406 M

eas ao etal., : : ; OmniTab (Jiang et al., 2022 879 406 M
TaCube (Zhou et al., 2022) 60.8 406 M Fine-tuning text-based LLMs UTP (Cheﬁ, o 2023b) ) 881  345M
OmniTab (Jiang etal., 2022) 62.7 406 M T5-small (Nan et al., 2022) 21.6 60 M ReasTAP (Zhao -ét al 2022) 888 sy

T5-base (Nan et al., 2022) 28.1 222 M 2 :
Fine-tuning text-based LLMs T5-large (Nan et al., 2022) 30.5 738 M Sy 5 v
T5-3b (Xie et al., 2022)) 493  29B T5-3b (Xie et al., 2022) 334 298 %“gg‘(‘;{c‘i iy ;’3;‘2")’ LLMs S —
FlanT5-x1 (Chung et al., 2022a) 64.4 29B FlanT5-x1 36.2 29B FlanT5.x1 " 87. 8 2' 9B
Few/zero shot Prompting of LLMs Few/zero shot Prompting of LL.Ms .
Codex (Ye et al., 2023) 476 175B Codex-COT (Chen, 2023) 27.0 175 B g;‘v/é‘;‘}’ SJ'?"‘ Pr";'l‘l’tz'gg;’f LLMs HE e
Codex-COT (Chen, 2023) 488  175B Codex (Ye et al., 2023) 27.9 175 B at PT( - 2) Syl
Binder (Cheng ecal., 2023] 6.6  115B DATER (Ye et al., 2023) 30.9 175B SEUORT Grangetal.; 2025) : 4
LEVER (Ni et al., 2023) . 75 B
DATER (Ye et al., 2023) 65.9 175 B CABINET (Ours) 40.5 560 M CABINET (Onrs) 89s SelM
ChatGPT (Jiang et al., 2023) 43.3 175 B Table 3: Comparison with different categories of
PRI e, 2000 w4 IPB Table 2: Comparison with different categories baselines on VpVikiSQL. CABINET achigves bet-
of baselines on FeTaQA. CABINET achieves ter A
L e ccuracy (Acc.).

CABINET (Ours) 6.1 560M significantly better Sacre-BLEU (S-BLEU).

Table 1: Comparison of CABINET with
different baselines on WikiTQ. CABINET
achieves significantly better accuracy.



CABINET is more robust against noisy information and table

perturbations
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(c) WikiSQL

Relative performance drop (%) with perturbations (RA - Row Addition, RP - Row Per-
mutation, CP - Column Permutation, CR - Cell Replacement). We compare CABINET (green) with
OmniTab (red) on WikiTQ and FeTaQA ; and against ReasTAP (red) on WikiSQL. CABINET is
more robust to addition of noise to table and shuffling of row and column ordering.




CABINET is more performant while handling high volume of
datain large tables

80 50 —
=Fs Fa OmniTAB OmniTab 90r 1 ReasTAP
o RP g o o /= m IS CABINET >. o 90 [7] ' CABINET
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(a) WikiTQ (b) FeTaQA (c) WikiSQL

Variation in performance with table size (# cells). We compare CABINET (green) with
OmniTab (red) on WikiTQ (left) and FeTaQA (middle), and against ReasTAP (red) for WikiSQL
(right). It can be seen that CABINET performs much better than the baselines on larger tables.



Clustering Relevance Score through URS and Sparsifying
Relevance Scores is Helpful

Question:
What is the total number of awards (nominations
and wins) for two and a half men?

Low Lsep Lsparse | WikiTQ  FeTaQA  WikiSQL

Non-relevant tokens o oL X X X 60.8 35.1 86.2
Relevant tokens o @ i’é}t ‘ X X v 60.9 35.1 86.3
. . v X X 62.7 35.0 88.9

% v X v 61.0 35.0 89.5

" v v X 61.0 35.1 89.1

v v v 65.6 358 89.3

Table 4: Effect of applying clustering (L¢q),
centroid separation (Lsep) and relevance score
sparsification loss (Lgparse). Clustering ta-
ble tokens by enforcing sparsity in relevance
scores and distance between cluster centroids
improves performance.

nominated L J e awards | te lek At two and a half men

Jominated yward 1 tsta ea t two and a half men

nominated en globe a for best act two and a half men



Conclusion and Future Work

* CABINET effectively addresses the challenge of question-answering over tables by identifying
and weighing relevant portions of tabular data, enhancing performance by mitigating noise.

* Qutperforming existing methods on three challenging benchmarks, CABINET establishes new
state-of-the-artresults, surpassing table-specific models and larger scale GPT-3-based
approaches.

* Empirical evidence demonstrates CABINET's robustnessto noise and its ability to generalize
well to larger tables, indicating its efficacy in overcoming structural biases and enhancing
performance in table-based question-answering tasks.

* As future work, it can be explored if CABINET can be used to improve performance while
dealing with multiple tables and additional information presentin the form of passages.
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