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Figure 1: RAG pipelines illustration and challenges faced.
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Q: Which university is attended by the author of the book The Old Man and the Sea?
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Experiments

Table 2: Performance comparison on HotpotQA and 2WikiMultihopQA. All methods except Self-RAG utilize fine-tuning-free
Llama3-8B-instruct for generation. Self-RAG uses trained selfrag-llama2-7B released by authors. We run experiments five
times and report the average token-level F1 score of answer strings. The result of ReSP outperforms baseline models in t-test at
P < 0.05 level. The best results are in bold and the second best results are underlined.

Method Pipeline type HotpotQA 2WikiMultihopQA
Direct Prompting = 28.4 339
Standard RAG  Single-round RAG 38.6 20.1
SuRe [16] Single-round RAG 33.4 20.6
RECOMP[32] Single-round RAG 37.5 324
REPLUGJ25] Single-round RAG 31.2 21.1
Iter-RetGen[24] Iterative RAG 38.3 21.6
Self-RAG([2] Iterative RAG 29.6 25.1
FLARE [12] Iterative RAG 28.0 33.9
IRCoT][28] Iterative RAG 43.1 32.4
ReSP(ours) Iterative RAG 47.2 38.3
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Table 3: Comparison of computation time. = I:E:
Top-8
— - 401 N Top-10
Method HotpotQA  2WikiMultihopQA Top-15
Standard RAG 1.1min 1.2min @ 304
IRCoT 41.8min 48.2min 5
ReSP 9.5min 13.7min -
== 20

Additionally, as shown in Table 3, we provide a comparison of
computation time. We record the runtime of standard RAG, IRCoT,
and ReSP on 200 instances, maintaining the same experimental en-
vironment described before. The results indicate that the iterative O Sanded RAG RCal P
ReSP takes longer compared to the single-round standard RAG, Method
which may make it less suitable for time-sensitive scenarios un-
less specialized engineering optimizations are performed. However,
compared to IRCoT, which is also an iterative method, ReSP signif-
icantly reduces runtime by compressing context and minimizing
redundant planning while achieving better performance.

104

Figure 4: Bar chart of the performance variations of different
RAG methods with varying numbers of retrieved documents
per iteration. We report the token-level F1 score obtained
from testing on the HotpotQA dataset.



Experiments
Issue Question IRCoT ReSP
Round 0 Thought:
Round 0 Thought: [Global Evidence Memory]: "Vic-

Over-planning

Victor Varnada directed
Twisted Fortune, which
starred which brother
of Eddie Murphy?

"The text does not mention Twisted
Fortune, it talks about Eddie Mur-
phy’s career and his brother Charlie
Murphy. What's the next step?"

tor Varnado directed the black com-
edy Twisted Fortune, which starred
Charlie Murphy, a brother of Eddie
Murphy"

—>[Judgment]: "Yes"

—>[Response]: "Charlie Murphy"

Repetitive planning

What is Rachelle Amy
Beinart’s role in the film
that follows a group of
rebels on a mission?

Round 0 Thought:

"Rachelle Amy Beinart is not men-
tioned in any of the provided
Wikipedia articles”

Round 1 Thought:

"Rachelle Amy Beinart is not men-
tioned.”

Round 0 Thought:
[Sub-question]: "Who is Rachelle
Amy Beinart?"

Round 1 Thought:
[Sub-question]: "What film men-
tioned in the provided passages fea-
tures a group of rebels on a mis-
sion?"

Eihti A x%

Nanjng Universily of Aeronaulics and Astronautics



X & >

3 ; o B

CAY) St RAkE
1952 Nanjing University of Aeronautics ang Astronautics
uAl

U

Thanks




