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Abstract

Tabular data analysis is crucial in many scenarios, yet efficiently identifying relevant queries and results for new tables remains
challenging due to data complexity, diverse analytical operations, and high-quality analysis requirements. To address these challenges,
we aim to recommend query—code-result triplets tailored for new tables in tabular data analysis workflows. In this paper, we present
TablePilot, a pioneering tabular data analysis framework leveraging large language models to autonomously generate comprehensive
and superior analytical results without relying on user profiles or prior interactions. Additionally, we propose Rec-Align, a novel method
to further improve recommendation quality and better align with human preferences. Experiments on DART, a dataset specifically
designed for comprehensive tabular data analysis recommendation, demonstrate the effectiveness of our framework. Based on GPT-
40, the tuned TablePilot achieves 77.0% top-5 recommendation recall. Human evaluations further high-light its effectiveness in
optimizing tabular data analysis workflows.
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d t t d t E l T _ Baseline 13.00 20.11 42.00 17.57 2630 53.40 15.08 27.08 56.67 | 38.11 52.11 80.00
T ’)(b’ an genera € meladala xp a’natlon( ) Vanilla 14.05 21.07 50.67 35.84 4881 6937 1548 3891 59.58 | 53.51 7090 87.67
2. Module_basedAnalJ/SIs. Apply SpeC|allzed mOdUIeS MK (baS|C Analys?s SFT + Rank Vanilla 15.67 2233 5533 4388 53.06 7041 20.00 3042 61.25 |59.00 72.67 89.00
. . . . . . . Analysis SFT + Rank SFT 15.67 28.00 5533 41.84 53.06 7041 21.25 3833 61.25 | 58.00 74.33 89.00
analysis, visualization, statistical modellng) to produce query- Analysis SFT + Rank SFT-V 1533 2567 5533 4422 5442 7041 1625 4583 61.25 | 61.00 75.00 89.00

Analysis SFT + Rank SFT & DPO 19.33 30.00 5533 42.86 52.72 7041 2042 42.08 61.25 | 61.33 76.00 89.00
Analysis SFT + Rank SFT-V & DPO | 17.67 26.00 5533 43.88 54.78 70.41 22.92 47.08 61.25 | 63.00 77.00 89.00

code pairs Mg (T',E) = (qy, k).

3. Analysis Optimization: Execute code to obtain results r, then GPT-do-mini
refine triplets a' using OptimizeA or OptimizeB based on Baseline 1599 2494 3533 2733 3933 4422 361 667 3533|2933 4244 62.67
Vanilla 8.67 1067 3833 4048 5034 56.12 554 10.83 38.33 | 4533 56.67 78.33
error status. Analysis SFT + Rank Vanilla 13.00 57.14 46.67 4422 2533 6429 1.67 1042 59.58 | 52.00 68.67 85.00
. . . . : T : P Analysis SFT + Rank SFT 2491 3433 4667 3415 4524 6429 12.02 3208 59.58 | 56.66 71.67 85.00
4. AnaIySIS Ra”klng' Score trlplets via multi-dimensional criteria, AnalzsisSFT+RankSFT-V 1600 2433 4667 46.60 54.08 6429 22.50 4333 59.58 | 61.00 75.00 85.00
aggregate scores s, and select top-k results Ak’ = Analysis SFT + Rank SFT & DPO | 2133 32.67 46.67 42.86 5034 6429 1625 27.05 59.58 | 60.33 73.67 85.00

Analysis SFT + Rank SFT-V & DPO | 21.00 29.00 46.67 40.14 51.02 6429 2292 49.17 58.58 | 62.33 76.67 85.00

TOpk(Rank({(q C r )} 1)) Phi-3.5-vision
We enhance Tablepilot using two key techniques: Baseline 300 400 500 136 340 408 000 000 042 | 433  7.00 867

Analysis SFI, Tr.alnS Mba, Mdv ’ Msm to generate accurate query_ Vanilla 143 179 1333 183 1.83 374 312 312 792 | 573 6.09 21.67

Analysis SFT + Rank Vanilla 377 377 2400 3.83 453 952 1845 1931 3250 | 20.89 21.58 47.67
code pairs. Rank SFT: Improves the ranking module's adherence Analysis SFT + Rank SFT 6.85 1404 2400 279 418 952 1588 2275 32.50 | 20.89 32.19 47.67

. . . AL . . Analysis SFT + Rank SFT-V 514 1301 2400 174 314 952 1931 21.89 3250 | 21.23 30.14 47.67
to evaluation criteria. Rank DPO . Allgns ranklng scores with Analysis SFT + Rank SFT & DPO 890 15.07 2400 1.74 383 952 1888 23.61 32.50 | 23.97 32.88 47.67
human analytical preferences using preference data_ Analysis SFT + Rank SFT-V & DPO | 7.53 14.38 24.00 1.74 209 952 1931 2532 3250 | 23.63 32.19 47.67
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