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Question: Compare development trends of company A, B and C.

E Documents: A Inc. get total
profits 390 and with value 1.23 ...
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% Core Content: Financial
reports of Company A, B, C.
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Scattered Knowledge Structurizer
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@ Decomposition: Sub-Questions
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! Knowledge Description

Sub-question 1. Each company’s income.
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_ — =) Sub-question 2. Each company’s value.
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1.

» Knowledge-intensive Reasoning
» Relevant information 1s highly dispersed

» Deep reasoning based on retrieved information

Table includes information of income,
CEQO, value, location, start time, value ...

L L @

Background

Inc. B has little less value, but has much
larger income, thus with the best trend.

2. Motivation

» How Do Human Beings Solve Such Tasks?

» Cognitive Load: Employ Knowledge structurization
» Cognitive Fit: Choosing the optimal type of structure

» Previous Methods Perform Poorly

» Retrieved chunks contain too much noise

» Failing to identify relationships of information pieces

3. StructRAG Framework

» Hybrid Structure Router

» Determine the optimal structure type

» Scattered Knowledge Structurizer

» Transform original information to structured knowledge

» Structured Knowledge Utilizer

» Decompose complex questions and do deep reasoning

» Can LLMs Learn from Human? Yes!

» Showing similarities to human cognition, e.g., cot

» Having ability for powerful and flexible structurization

4. Router Training

» DPO Training: enhance determining optimal structure type
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» Training Data Constructing

Compare each solution and

Seeding Synthesizing Simulating
Select golden tasks covering Generate knowledge-intensive Describe solutions to task by
generate DPO training pairs.
|

tasks via in-context learning different type of knowledge.
| |

Judging J
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Preference Judgments |
For Synthetic Task1: For Synthetic Task1: :
Solution1. By table, use each director as a table row and all | Solution2 = Solution1 > Solution3, using |
actors as columns, set table value be 0/1, then do calculate. | | graph or table can directly show relation |

| between director and actor, is helpful. !

| Solution2, By graph, set director as central node and all of | I
Generated Preference Data: |

I

I

__________________________________________________________________

Golden Tasks
1. Given financial reports of Microsoft
and Nvidia, compare their prospects .
2. Given 12 NLP papers, please find
t

: Simulated Solutions
|
I
I
heir reference and citation chain :
|
|
|

Synthetic Tasks
Task1. Given cast and crew list
of 100 HK films, identify the |
director who has collaborated |

with most actors in above films. I

—_——————

3. Given a batch of meeting record,

T Task2. Given the timelines of | | collaborated  actors as linking node, then do check . |
summarize the main point of the meeting. | {Taskl, Table, Chunk}

100 historical events in the 20th | | Solution3. By chunk, retrieve and read all chunks containing |

century, find the event that ... ;] director -actor collaboration record, then get answer . ]

________________________________________

5. Experiments & Conclusion

Method Spot. Comp. Clus. Chain. Overall > SOTA P erformance
LLM Score EM LLMScore EM LLMScore EM LLMScore EM LLM Score EM
Set 1 (10K-50K Tokens) on the Loong

Long-context (Yang et al., 2024a) 68.49 0.55 60.60 0.37 47.08 0.08 70.39 0.36 60.11 0.29 b h Kk
RAG (Lewis et al., 2020) 51.08 035 4453 027 3796 005 5395 035 4611 023 cnchmar
RQ-RAG (Chan et al., 2024) 72.31 0.54  48.16 0.05 47.44 0.07 58.96 0.25 53.51 0.17
GraphRAG (Edge et al., 2024) 31.67 0.00 27.60 000  40.71 0.14 54.29 0.43 40.82 0.18
StructRAG (Ours) 74.53 0.47 75.58 0.47 65.13 0.23 67.84 0.34 69.43 0.35 ,

Set2 (50K-100K Tokens) » More noticeable
Long-context (Yang et al., 2024a) 64.53 0.43 42.60 0.21 38.52 0.05 51.18 0.20 45.71 0.17 erformance oains
RAG (Lewis et al., 2020) 66.27 046  46.28 0.31 38.95 0.05 46.15 0.22 45.42 0.19 P 2
RQ-RAG (Chan et al., 2024) 57.35 0.35 50.83 0.16  42.85 0.03 47.60 0.10 47.09 0.10 as complexit
GraphRAG (Edge et al., 2024) 24.80 0.00 14.29 0.00 37.86 0.00 46.25 0.12 33.06 0.03 P y
StructRAG (Ours) 68.00 0.41 63.71 0.36 61.40 0.17 54.70 0.19 60.95 0.24 .

Increases

Set 3 (100K-200K Tokens)
Long-context (Yang et al., 2024a) 46.99 0.27 37.06 0.13 31.50 0.02 35.01 0.07 35.94 0.09 e v o
RAG (Lewis et al., 2020) 7369 055 4220 027 3278 002 3765 013 4260 0.8 [@) sk = (e)
RQ-RAG (Chan et al., 2024) 50.50 0.13 44.62 0.00 36.98 0.00 36.79 0.07 40.93 0.05 s g et B g
GraphRAG (Edge et al., 2024) 15.83 0.00 27.40 000 4250 0.00 4333 0.17 33.28 0.04 fa
StructRAG (Ours) 63.62 0.44 57.74 0.35 58.27 0.10 49.73 0.13 57.92 0.21 it B8 B -

Set 4 (200K-250K Tokens) ke ot ey
Long-context (Yang etal, 2024a)  33.18  0.16 2659 008 2984 001 2581 004 2892  0.06 [@)& i s
RAG (Lewis et al., 2020) 52.17 0.24 24.60 0.10 26.78 0.00 17.79 0.00 29.29 0.07 .
RQ-RAG (Chan et al., 2024) 29.17 0.08  40.36 000 2692  0.00 3469  0.00 31.91 0.01 Project Page
GraphRAG (Edge et al., 2024) 17.50 0.00 26.67 0.00 20.91 0.00 33.67 0.33 23.47 0.05 .
StructRAG (Ours) 56.87 0.19 55.62 0.25 56.59 0.00 35.71 0.05 51.42 0.10 (HuggingFace)
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