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Challenges when leveraging LLMs for table reasoning

 Which part of a table should be kept in the prompt?
 What additional/external knowledge could help LLMs better understand a table?

Introduction & Demonstration

Utterance: Which category achieves the most sales in 2016?

Year Category Product Sales Rating
Rl 2016 Components Chains $20,000 75% * How to encode the table into a prompt, balancing table augmentation and table sampling?
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Table augmentation: incorporate relevant external knowledge, metadata, and attributes about the
original table explicitly

Table packing: convert table(s) into various formats suitable for LLMs” understanding while control the
token allocation for table sampling and augmentation

___________________________________________________________

Output Prompt:
<table id = “user table 1” range = “A1:G16”>
<tr row = 1>
<th role = “dimension”> Year </th>

<augmentedInfo> °
The table 1s sampled from the user table
of 15 rows and 5 columns with headers
[“Year”,“Category”,”Product™...]

<th row = 2> The range of ”Year” column is from

<td>2016</td> 201510 21 7 Wih category Dimension. . Table augmentation prevents LLMs from partially understanding table(s) after table sampling, which may
.. augmentedInfo>
</table> remove essential rows/columns. It leverages the summarization, statistics, and metadata derived from
(3) Table Packing & Serialization the entire table to compromise the trade-off and reduce information loss.
o - o SQA FEVEROUS TabFact HybridQA ToTTo
Experiment Results & Findings -
p g Augmentation Aspect Acc Delta Acc Delta Acc Delta Acc Delta BLEU-4 Delta
Sampling Type Table Sampling Methods SOA  FEVEROUS TabFact HybridQA ToTTo baseline 28.32% 0.00% 63.32% 0.00% 59.80% 0.00% 24.32% 0.00% 49.14% 0.00%
Random Samplin 27 30% 60.30% 55 17% 23 60% 10 12% D/M + SF 30.12% 1.80% 65.72% 2.40% 62.67% 2.87% 26.12% 1.80% 51.25% 2.11%
Rule-based Sampling Evenly SampEngg 26‘72% 61.87% 5 4' 63% 5 5,,2% 29' 41% Table Size 28.85% 0.53% 63.40% 0.08% 60.30% 050% 2494% 0.62% 49.03% -0.11%
Content Snapshot (Yin et al., 2020)  28.24% 63.10% 56.92% 23.40% 47 51% Statistics Feature 31.22% 2.90% 66.51% 3.19% 62.33% 2.53% 26.13% 1.81% 50.57% 1.43%
Header Hierarchy - - - - - - - - 48.64% -0.50%
Centroid-based Sampling 28.10% 63.50% 5540%  24.03%  48.30%
Bt ddine-based Samolin Semantic-based Sampling 28 32% 63.32% 50 80% 24.329% 49 14% Docs Referenc?s 3345% 5.13% 63.13% -0.19% 61.32% 1.52% 25.12% 0.80% 52.74%  3.60%
3 P& W/ Column Grounding 29.12%  64.74%  60.23% 25.14% 53.42%  Term Explanations
Hybrid Sampling 28.79% 65.34% 61.37% 2471%  51.63% - LLM-based 31.59% 327% 64.12% 0.80% 62.32% 2.52% 2624% 192% 35321% 4.07%
LLM-based Sampling LLM-Decomposer (Ye et al., 2023b)  27.98% 62.34% 58 749% 24.93% 48 13% - Heuristics-based 2959% 1.27% 63.72% 040% 61.58% 1.78% 25.24% 092% 51.21% 2.07%
No sampling (GPT-3.5) 27 60% 60.12% 56.20% 14.10% 47 42% Self Prompting 3045% 2.13% 6524% 192% 62.32% 2.52% 26.64% 2.32% 52.36% 3.22%
) No sampling (GPT-3.5, truncated) ~ 23.54%  43.54%  52.12%  23.12%  30.42%
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* Focusing on key rows/columns can improve LLMs’ comprehension of tables OmpOnes o Acc  Delta  Acc  Delta  Acc  Delta  Acc  Delta BLEU-4 Delta
* Integrating metadata or statistics features of tables can consistently reduce All 34.12% 0.00% 68.32% 0.00% 64.78% 0.00% 27.87% 0.00% 54.93% 0.00%
£ i . in LLIM di [ . £ w/o table sampling 26.54% -1.58% 61.54% -6.78% 58.12% @ -6.66% 24.12% -3.715% 48.47% -6.46%
actual Inaccuracies In S ana improve overall reasoning perrormance w/o table augmentation - all 29.12% -5.00% 63.74% -4.58% 60.23%  4.55% 25.14% 273% 53.42% -1.51%
| . w/o table augmentation - retrieval-based  31.42% @ -2.7% 66.23% -2.09% 6297% -1.81% 2633% -1.54% 52.67% @ -2.26%
pages as the references could further enhance LLMs' understanding of table(s)  wio table packing 31.87% -225% 6142% -090% 6328% -150% 2632% |-1.55% 52.87%  -2.06%

_________ Trade-off between Table Sampling & Augmentation
ol e * A balanced token distribution between the table and augmentation (approximately 5:5 or 4:6, referred
UIIIEEE R a L to as the balanced T:A ratio) generally achieves the best performance across all five datasets.
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250 &7 h‘“"“*ui“ performs better. This alighs well with human intuition and our understanding of information entropy. It is
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= generally recommended to consider both approaches together to balance the trade-off.
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N UNIVERSITY OF Contact Yuan Sui (vuansw@comp.r\us.edu.sg)
Mengyu Zhou (mezho@microsoft.com)

ILLINOIS

URBANA-CHAMPAIGN

National University
of Singapore

|
Microsoft (@

BE &

Acknowledgement

* *indicates equal contribution, # indicates corresponding author.

* The contributions by Yuan Sui, Jiaru Zou and Xinyi He have been
conducted and completed during their interships at Microsoft.

* The contributions by Lun Du have been conducted and

« completed when he was a full-time researchers at Microsoft.



mailto:yuansui@comp.nus.edu.sg
mailto:jiaruz2@illinois.edu
mailto:hxyhxy@stu.xjtu.edu.cn
mailto:yuansui@comp.nus.edu.sg
mailto:mezho@microsoft.com

	Slide 1

