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(have ‘Y’ in the live column) compared to all live games in the List of

i What percentage of games published by Activision in 2008 are still live
Games for Windows titles?
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® +. .50 +
50% of games published by 20% of the games published
Activision in 2008 are still by Activision in 2008 are still
live compared to all live live compared to all live
games. games.
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Method | Backbone | HybridQA ~ WikiTQ HeteQA
‘ ‘ - - Single-Source  Multi-Source  Overall
Direct Claude-3.5 9.84 6.21 10.68 8.65 10.00
DeepSeek-R1 24.42 12.20 3.40 13.46 6.77
DeepSeek-V3 14.75 10.39 6.80 28.85 14.19
Qwen-2.5-72b 11.47 7.37 4.85 12.50 7.42
NaiveRAG | Claude-3.5 20.28 82.60 33.20 40.35 34.54
DeepSeek-V3 26.56 75.40 33.60 45.61 35.85
Qwen-2.5-72b 22.62 66.33 23.07 36.84 25.66
ReAct Claude-3.5 43.38 69.81 26.40 44.44 29.60
DeepSeek-V3 38.36 63.40 21.14 47.39 26.07
Qwen-2.5-72b 37.38 53.80 16.94 35.71 20.47
TableGPT2 ‘ 9.51 63.40 35.60 16.67 32.24
TableRAG | Claude-3.5 47.87 84.62 44.94 40.74 44.19
DeepSeek-V3 47.87 80.40 43.32 51.85 4485
Qwen-2.5-72b 48.52 78.00 37.65 43.96 38.82
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from typing import TypedDict
from langchain_core.messages import HumanMessage

class Attachment (TypedDict):
"""Contains at least one dictionary with the key f
filename: str

attachment_msg = HumanMessage (
content="",
# Please make sure your iPython kernel can access
additional_kwargs={"attachments”: [Attachment(file
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*https://github.com/tablegpt/tablegpt-agent
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table List_of_Australian_films_of_2012_0

query Who wrote and starred the comedy film released in the second half of 2012 (July-December)
that had the highest number of cast members in the List of Australian films of 20127

sql_query Which comedy film released in the second half of 2012 (July-December) had the highest
number of cast members in the List of Australian films of 2012?

sql
SELECT
title,
LENGTH(cast_subject_of_documentary) - LENGTH(
REPLACE (
cast_subject_of_documentary, ’,’,
)
) + 1 AS cast_count
FROM
‘list_of_australian_films_of_2012_0_sheetl ¢
WHERE
genre LIKE ’%Comedy?%’
AND (
release_date LIKE ’%July%’
OR release_date LIKE ’%August%’
OR release_date LIKE ’'%September%’
OR release_date LIKE ’%October%’
OR release_date LIKE ’'%November%’
OR release_date LIKE ’\ufffdcember%’
)
ORDER BY
cast_count DESC
LIMIT
1;
sql_ans Kath & Kimderella
answer Riley, Turner, and Magda Szubanski

Table 2: HeteQA [j—/Ml 1.
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Prompt Template for SQL generation

# Multi-Hop Table Reasoning Query Generator

# # Task
Generate a genuine multi-hop reasoning query based on the provided markdown table, along with SQL and pandas
solutions in a structured JSON format.

# # Input
A markdown formatted table schema.

# # Output Requirements

Provide exactly ONE multi-hop reasoning query that:

- Requires sequential analytical operations where each step depends on the previous result
- Cannot be broken down into separate independent questions

- Is solvable using both SQL and pandas

- Is relevant to the data domain in the table

- Mention the table name in query to indicate the source table file

# # Operations to Consider in Your Sequential Reasoning Chain
- Group or Aggregate

- Filtering subsets

- Calculating percentages or ratios between groups

- Comparing specific subgroups

- Rank or order

- Finding extremes (max/min) of aggregated values

- Computing difference or sum

- Finding correlations

# # Example Operations Combinations
- Filter Group Rank in groups

- Group Sum Compare

- Filter Calculate percentage Rank

- Group Aggregate Filter on aggregate

# # Guidance for True Multi-Hop Queries
A proper multi-hop query requires sequential operations where each step builds on the result of the previous step. For
example:

GOOD (True multi-hop): "What was the average lap time among the top 5 ranked drivers in the team which had the
best average lap time?"

- This requires first finding the team with best average lap time

- Then identifying the top 5 drivers in that specific team

- Finally calculating the average lap time of just those drivers

BAD (Separable questions): "Which team had the best average lap time, and what was that average among the top 5
ranked drivers?"
- This could be answered as two separate questions

Format your response as a single JSON object with this structure:

{

"query": "Clear natural language question requiring true multi-hop reasoning",

"operations_used": ["List operations used, such as: filtering, aggregation, grouping, sorting, etc."],

"sql_solution": "Complete executable SQL query that solves the question",

"pandas_solution": "Complete executable pandas code that solves the question",

"result_type: "The type of the result, must be either number or entity."

}

Ensure your query truly requires chained reasoning where later steps must use results from earlier steps and generates
one answer.
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Prompt Template for Query Decomposition

tools = [{
"type": "function”,
"function”": {
"name”: "solve_subquery"”,
"description”: "Return answer for the decomposed subquery”,
"parameters”: {
"type": "object”,
"properties”: {
"subquery": {
"type": "string",
"description”: "The subquery to be solved”
}
}!
"required”: [
"subquery"”
i}
"additionalProperties”: False
}!

"strict”: True

3]

Next, You will complete a table-related question answering task. Based on the provided materials
such as the table content (in Markdown format), you need to analyze the Question. And try to
decide whether the Question should be broken down into subquerys. After you have collected
sufficient information, you need to generate comprehensive answers.

You have a "solve_subquery" tool that can execute SQL-like operations on the table data. It
accepts natural language questions as input.

Instructions:

1. Carefully analyze the user query through step-by-step reasoning.

2. If the query requires multiple pieces of information, more than the given table content:
- Decompose the query into subqueries

- Process one subquery at a time

- Use "solve_subquery" tool to retrieve answers for each subquery

3. If a query can be answered by table content, do not decompose it. And directly put the origin
query into the "solve_subquery" tool.

The "solve_subquery" tool can solve complex subquery on table via one tool call.

4. Generate exactly ONE subquery at a time.

5. Write out all terms completely - avoid using abbreviations.

6. When you have sufficient information, provide the final answer in this format:
<Answer>: [your complete response]

Table Content: { table_content }
Question: { query }
Please start!
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Prompt Template for Intermediate Answer Reasoning

You are about to complete a table-based question answering task using the following two types
of reference materials:

# Content 1: Original content (table content is provided in Markdown format)
{ docs }

# Content 2: NL2SQL related information and SQL execution results in the database
# the user given table schema
{ schema }

# SQL generated based on the schema and the user question:
{ n12sql_model_response }

# SQL execution results
{ sql_execute_result }

Please answer the user’s question based on the materials above.
User question: { query }

Note:

1. The markdown table content in Content 1 may be not complete.

2. You should cross-validate the given two materials:

- if the answers are same, you may directly output the answer.

- If the SQL shows error, such as "SQL execution results", try to answer solely based on Content
1.

- If the two material shows conflict, carefully evaluate both sources, explain the discrepancy, and
provide your best assessment.

14
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Prompt Template for Answer Evaluation

We would like to request your feedback on the performance of the Al assistant in response to
the user question displayed above according to the gold answer. Please use the following listed
aspects and their descriptions as evaluation criteria:

- Accuracy and Hallucinations: The assistant’s answer is semantically consistent with the gold
answer; The numerical value and order need to be accurate, and there should be no hallucinations.
- Completeness: Referring to the reference answers, the assistant’s answer should contain all the
key points needed to answer the user’s question; further elaboration on these key points can be
omitted.

Please rate whether this answer is suitable for the question. Please note that the gold answer can
be considered as a correct answer to the question.

The assistant receives an overall score on a scale of 0 OR 1, where 0 means wrong and 1 means
correct.
Dirctly output a line indicating the score of the Assistant.

PLEASE OUTPUT WITH THE FOLLOWING FORMAT, WHERE THE SCORE IS 0 OR 1 BY
STRICTLY FOLLOWING THIS FORMAT: "[[score]]", FOR EXAMPLE "Rating: [[1]]":

<start output>

Rating: [[score]]

<end output>

[Question]
question

[Gold Answer]
golden

[The Start of Assistant’s Predicted Answer]
{ gen }

15
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