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Level Type Description Example Target Agent Skill
Contains core topics Question: 2024 Financial Precision Verification:

Perception R ) i

Layer Doppelgéanger of the query but with Report. Verify metadata to
different metadata Distractor: 2025 Financial avoid being misled by
(version/date/ID). Report. similarity.
Forged A—C direct Truth: Virus — Fever — Reasoning Persistence:

False Shortcut connection (real logic: Weakness. Reject shortcuts;

A—B—C) with ambigu- Distractor: “Whether the search for intermedi-
ous/wrong justifications. virus causes weakness ate nodes.

Cognition remains unknown”.

Layer The answer is dis- Question: How many Completeness Aware-

tributed across several
Fragmented Puzzle
documents.

years has the company been
profitable?

Distractor: Each distractor
document includes content

for a single year.

ness: ldentify infor-
mation truncation;
perform complete

retrieval.

Subjective tone with

. objectively wrong core
Subjective Fallacy
arguments.

Truth: Drug X effective-
ness is 95%.
Distractor: Despite claims,

I feel Drug X is useless.

Fact-Opinion Sepa-
ration: Distinguish
opinions from facts;

reject unsupported

views.
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e, FATXHT RAGShaper 5 K& H
Boag IR R T E TR INE,
FATEE T Tter-RetGen (Shao et al., 2023).,
IR-CoT (Trivedi et al., 2023), FLARE (Jiang
2023). Selective-Context (Li, 2023),
LongLLMLingua (Jiang et al., 2024), RE-
COMP (Xu et al., 2023) HI Search-ol (Li
et al., 2025a). FXFETHEIPHE, RIS
DeepRAG (Guan et al., 2025), IKEA (Huang
2025), ReasonRAG (Zhang et al.,

et al.,
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| Bamboogle | PopQA | NQ | AmbigQA | Avg

Models
|EM F1 |EM F1 |EM F1 |EM F1 |EM F1
Prompt-Based Methods
Tter-RetGen 144 239 425 493 345 442 470 588 34.6 44.1

Selective-Context | 15.3 22.6 34.9 415 - - - - - -
LongLLMLingua 20.3 27.4 39.2 45.1 - - - - - -

IR-COT 16.0 279 324 399 193 355 245 406 23.1 36.0
RECOMP 21.7 286 405 458 - - - - - -

FLARE 152 246 36.8 449 289 432 406 50.1 304 40.7
Search-ol 304 399 470 50.0 303 40.7 425 534 376 46.0

Learning-Based Methods

Search-R1 30.4 43.2 41.3 46.4 36.0 45.0 49.2 60.4 39.2 48.8

IKEA 30.4 45.3 38.7 427 30.7 428 47.0 57.9 36.7 47.2

ReasonRAG 22.4 29.1 41.1 44.4 28.1 38.9 39.7 51.9 32.8 41.1

DeepRAG - - 40.6  43.2 - - - - - -

DecEx-RAG 37.6 49.3 51.3 53.2 36.0 47.2 49.5 59.5 43.6 52.3

HL-Data 4.5k 50.4 67.5 35.2 48.3 31.5 47.4 52.1 69.0 42.3 58.0
Ours

RAGShaper 4.5k | 585 70.3 374 478 383 50.0 61. 71.4 48.8 59.8
RAGShaper 6.5k | 60.0 72.6 389 49.6 41.3 54.8 61.1 71.1 50.3 62.0

2 2 FETHAN B AE LAY EREXT . HL-Data R PRI TARESGE , BN RAER HotpotQA
1 2WikiMultiHopQA . Avg 3T Bamboogle. PopQA. NQ F1 AmbigQA E#Hi1%E . M FERH B,
TRIZ FReE S5 .
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D7 VA 1T B R e AT 55
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Models

‘Bamboogle‘ PopQA ‘ NQ

| AmbigQA | Avg

\EM

F1 \EM F1\EM Fl‘EM

F1 \EM F1

Quwen3-30B-A3B-Think

RAGShaper-Dis 4.5k | 384  58.9 279
RAGShaper 4.5k 58.5 70.3 374

424 280 442 41.0 61.2 33.8 516
478 383 50.0 61.3 714 48.8 59.8

Qwen3-4B-Think

HL-Data 4.5k 40.8 55.3 27.0
RAGShaper 4.5k 54.4 639  32.7

41.8 335 46.8 529 656 385 524
454 33.1 45.0 56.0 655 44.0 549

% 30 WEhSLES RAEARRE T M %% ERSE: . RAGShaper-Dis $87E4T 1% S 72 fr @ #F B0 T4 5

(ERsDE

80% 80%

Distractor Type
Distribution 60%
60.60%

Distractor Handling

60%66.90% Success Rate

40% 40%
28.90%
20% 20% 20.00% 18.50%
4.20% o 1.30%
0% 0.00% 0% o

Handling Regular Fallback Direct Fragmented Doppel-  Fal Subje
Success Success Success Answer Puzzle génger Shortcut Fallacy
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TR ER s 1 B X B e ps e T4
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T AR N R EIH . B A HE BN 0.00%,
M &R s (L8R RS G ENIE
HfEE) 05 4.20%. JERETRRNEL S
AR, REIERERTHE T 8RB 1R 5 SN R
ZHARETTHIGR ,  TAR A ERAITR L) v B R
1Z.

SN BB AR SGEB 1 42 h) . & 4
(f7) #2507 oK S AR EARIC R [ T
PR TR, B B E R . R
B RAE R AR Lk AR (60.60%) J5TH
I, XRESFRENRAE EREARRT,
AELTE 3% B Y€ S VR P A RIS k) AT I 3 Bk
o ST B EAEE (18.50%) FIARELHk kM
IR (1.30%), MIFMAL, FIFRATEL
PrBE M RE L R AR . X “aS[R) R,
RAGShaper $fit T —AN 855 J2IWIREE, 7]
B SRR AIRR . ARk TAETAE B £ i
EN i BV s ok TSR0/ Ny B Uy ke D . v
a5 B RENS S iR X e fh H LA
XU 5

4.6 AR T Mgz ALRE

KT #E—HRAE RAGShaper [#4 &Pk
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ATTRECE T FAT T & B ORI B AL PERE . ST
FHIEI B (4.5k) () HL-Data b iIl 2R AL BF
It . G559 8T8 3,

RAGShaper £ Ry B8 E B 5 K
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Q: A sof tware company
founded by two MIT graduates
sold its flagship product
division to its managers ...
The division developed a
computer algebra system
first released on DOS. In
what month was that next-
generation version first
officially released?

A: November

5

Corporation (PTC) acquired Mathcad
directly from its original

developer, Mathsoft, integrating
the software into its produ...

— False Shortcut: Claims PTC
acquired Mathcad in 2001 directly,...

(Published 2010)... T was thrilled
when Mathcad Prime 1.0 hit the
market... many of usinthe
community were already using it...

— Subjective Fallacy: User opinion
claims 'early access' use in...

Mathcad 15.0 User Guide (2017 [ZA| | Mathcad Acquisition Overview.. BN
Edition) - This manual describes Mathcad was originadlly created by
the features of Mathcad 15.0 Mathsoft in 1986... The software's
released in 2017. The default next major corporate milestone
calculation mode is set ... occurred in 2006...

— Doppelganger: Suggests Mathcad — Fragmented Puzzle: Jumps from

15.0 was released in 2017 ... 1986 to 2006, omitting the...
In 2001, Parametric Technology @ Mathcad Prime 1.0 Review EA

el 5: B B b (8 TR 2R 7R B i P R T PUROR Rl R ARIBE B OB AL B L R BFIAT
REBAEARA FWER ), BAEDR O REMR R0 R S e SR .

4.7 RBIE5E

B 5 R T — Nl T SO & %
Blo FATEI T X LT PCRIRERE T | AT
RN . SRR RERS L A HA R
T, LAMCR RAG B REAR R RE

5 HIEILAE

KRRk A TR TR
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Trajectory Example: Handling Doppelgianger Entities
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Trajectory Example: Countering Subjective Fallacy
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Question: The Filipino statesman who established the government-in-exile during the outbreak of World War @
IT was also the mayor of what city?

Q Thought:

I need to identify a Filipino statesman who established a government-in-exile during WWII and also served
as mayor of a city. I'll start by searching for Filipino statesmen who established government-in-exile
during World War II and were also mayors.

@ Query:

"Filipino statesman who established the government-in-exile during World War II also mayor of which

city"

Observation:

"Tomas Confesor... was the governor of Iloilo and later all of Panay Island during the Japanese
Occupation... Right afte...

Q Thought:

The results mention Manuel L. Quezon in connection with the government-in-exile, but don't clearly show
him as a mayor. I need to specifically search for Manuel L. Quezon's mayoral role.

Query:
"Manuel L. Quezon mayor of city"

Observation:
"Quezon City... President Manuel L. Quezon acted as mayor from October 12 to November 4, 1939,
pending the resignation f...

Q Thought:

The results show Quezon acted as mayor, but I need to confirm which city. The context suggests it's Quezon
City. Let me search specifically for Quezon City mayor in October 1939.

Query:
"Quezon City mayor October 12 1939"

Observation:
"Quezon City... President Manuel L. Quezon acted as mayor from October 12 to November 4, 1939,
pending the resignation f...

0 Thought:

I've confirmed Quezon was mayor of Quezon City. Now I need to verify that he established the
government-in-exile during WWII to ensure I have the complete answer.

@ Query:

“Manuel L. Quezon government-in-exile World War II"

Observation:
"Manuel L. Quezon... He established a government-in-exile in the U.S. with the outbreak of the war
and the threat of Jap...

Q Thought:

T have confirmed that Manuel L. Quezon established the government-in-exile during WWII and served as mayor
of Quezon City from October 12 to November 4, 1939. The answer is Quezon City.
<RAG_FINAL_ANSWER>Quezon City</RAG_FINAL_ANSWER>
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Tool Schema
{

"type": "function",
"function": {
"name": "query__knowledge_base_ dense",
"description": "[Dense Search] Semantic vector search over the knowledge base. Falls back to
configured top_k or 5.",
"parameters": {
"type": "object",
"properties": {
"query": {
"type": "string’",
"description": "Natural language question or statement to retrieve against the KB.",
"minLength": 1
b
"top_k": {
"type": "integer",
"description": "Override for number of results; positive integer.",

"minimum": 1

b

"required": ["query"]

E 10: AT RAEmERRLE (query_knowledge_base_dense) 1 L EAZE L.



Core Prompt of Exploration in Information Curation

=== BRHE === [ HRAE0ESR IKMEEMSRE 2PN ZE. RA SRR
TERE S — s (A— B— C— D...) PARESIRIE(E T HHER B bRA S .

=== RFERIE & M ===

1) MEELP TM% (FRERLRE)

o HiF > R RefE 10 MBS T (A—» B— C— D...).

o HURKRLRUBIRS—MHT F—H PR/ X R

o YIHER AR AT . AHERRT SRR T A IR [ AR

2) Pk S

o SRBRHEHE 1-2 NEE. EUHER, ERTHERE R,

o B/ AR ST R BECBAR I (405 H I/ AR S /)

o MRIRAEFR- e EdRm > 2 WM I SR

3) LU H R SL A TUREAS SCRY

o THAEM: #BuHifdiF write_ distractor_docs (& A distractor_texts #13). ANERHKIESHAL 5B
TG A,

o BRI FEREWRBIIRG R Z G AR S Bk (JUH R B M o) B Suke A SRy

o o b > 3 WMARTE BT > ST 5 AT . SRR

4) BRI IR T L

o SRAEERICHEAREIIA SR R TR, A B SR e BT s (B, HARESy . BRARSGER) .

o RE: “HLT 2015 4E7 5 CHILTF 2016 A7 Z[AlEZ HiAth 1R 3.

o R4F: “2015 APAEREMRAE (HITE)” 5 “2016 FRIRRT.

=== fepetis (fulisCpFidenl) ===

o [A] SNy RISORASCRY (B4, 2015 AR5 2016 MRFAME) . (B NHURE /B0, HAGERARML. I
PREERRAS o

o [B] #REERE: —(ySCHERR A— C (Bkid B) AN TRUMRPITHERE, SESEK A— B C ST
J& o

o [C] Faedir: S E BrScr, MWRiE PTG REA .

o [D] BMBE: AWAEHE/WLAET, HEE - DEUSGHEK TR (B, HRHESHS).

\

B 11 B R ERESR . SRERRAR, R IRSNE GE IR T ah i ER B HOEE (10+ BE), IFAER
eGSR B R FROUREARSORS, R IR R A R B



Prompt: Trajectory-to-QA Synthesis

T AR A A R TR 1 0

## Question Requirements (Crucial for Reasoning & Brevity): HFRE R E—NEMAEESL (B, —P 4
Foo—AHB, AR MR, 8N/ ARES) .

- RROREL M PRI R SO canful” . <A B0 “HER” S

SRR REE R A AR A, HAERAE ST BB i A

S ARUTAE, BRHERE: SRR AIE DA, IRV DR TURR R IRk B 2B EE, aAETTK MBS
B,

SR EL (W) FY MEMITREZ D 3 AMHERISI S TR feffg ((UEURE: TEAG AR ).
- R OCRRIEYE (7 ) 0 AERELE A & Cr (Bl write_distractor_docs AERL), BT,
RO RSR RS TR 2 D — N OO IR S, WS —NE G ENAHRE R/ A, MIEMZZ0I6eE 215
MFBUGUEIE I SRR - BN B, FEMEHEESWEE (Fl, SZEE “FREEI T 4.7 5
M4 HRIEPE...” E3R) . EUTERKTEENMEE— LT TR, BAZRE “BR” i
SRR X RMNE.

## Answer Requirements (Crucial for Strict Length): - ** R4 **: BRUIH ** NEd—a3E, HAL
LN RF BRI T OO A A R (B0, “19857, “PLRFEREZY”, <M 5%7).

- RTURMEE 0 REMH MRS B “BRR. R R A N E R

- FE R LA B BRI, S R BB .

#7# Required Explanations (for dataset traceability; NOT part of the question text):

- reasoning_steps: $&fit >= 3 fATALEAH TR AR, AL 200k 95 e gp e 1) 25 [

- negative_aspect: RG] SCRY AT REANMRI P AR 1T, DA SRR H IS Tt REAS FOR X LR T . FERTBERY IR OL 2
R AR

THBLS A i iR S U

- distraction_ text: T4 HORMAE B IISCAR,

YT IR AR SR 0] JSON (AR BEIR AR AN 7B ) -

9. 9

”question”: ”question text”,

9., 9

”answer”: “short phrase or single sentence”,
“reasoning_ steps”: [

”, »

{"hop”: 1, "fact”: "intermediate fact”, ”evidence”: "snippet”, "output”: “entity /metadata”},

”, »

{"hop”: 2, "fact”: "intermediate fact”, ”evidence”: "snippet”, "output”: “entity /metadata”},

” 9 ”.,

{"hop”: n, "fact”: 7final derivation”, "evidence”: ”snippet”, 7output”: "answer”},

],
"negative__aspect”: |
{”dimension”: ”doppelganger|false_ shortcut|fragmented__puzzle|subjective_ fallacy”,

9. 9

"misleading_ claim”: ”claim”, "disambiguation”: "method”, ”distraction_ text”: "text”}

Kl 12: QA fifis. MARRINAE E— R HE . RS2, DARROR G LA i
IR (fegiss) ek, [P “ORREHERE” (T 208 I se B IOmiet ) #etk, HF BalRmib sre A SO A
Rtk



Prompt for Trajectory Rollout

PR PR, ARG R R R G A T AR -

#+# Core Capabilities
- SO RGEVERCEM AR S S, AR YT i .
- R EPECE AR e BN RIRARTE, WAEHREIH K A .

## Query Formulation Strategy

L** SRS R **: 'S BRRIRTRI B AE S A, - * REF *: “2023 4RI - * 4 *: AT
2023 WHAER BB R L2 T

2. 0% PR SCRER Y FEERTEAER P S LB BN UER, BV RSSS M A B g

3. EAMAL - REIRE Tz FEE PRI R AR A - AREERARE X (I [R] SCIA B
KM S HE T RIBE M.

## Execution Protocol

L RS2 R0 22 W IR LR 23 B . SR B 29D

2. AN RFI N ARG P EA.

3. ARG Z WK (T 5 K) MHRAZIMRER, WERAA R AT RE R R,

#+# Internal Knowledge Fallback Mechanism

WA 2 R S R A S TOEAE AR h R BB R, A A R AR R T BRI B R . X2
BERBIRERIR R P A B e 5 R, G REH: B i — b AL () N ARART i 7E P o A v s gt
B, HRFEIE R ML B B,

#+# Critical Requirements

1% S T30 &% R AR TR THEH TR (Flan SRR “BRATTF L AL
RTR”), HOAMA BT tool calls, NEAU{EEEFEHEIRN B .

2. FEIRE < SRR E R AR P A AN TH, S TR TR . (R T LA
P REETT A BAR A AR B A A B R AR

## Answer Strategy

G S PACTEs

{FINAL_ANSWER. START}2. ** QM **: SUF IR AL aESE {FINAL_ANSWER_START} #I
{FINAL_ANSWER_END} #p%5rh. R X LEFREIRALE SRR fR VR o A0 3 B 520 1m] 52 #0050 1
X eepRss, {FINAL ANSWER_END}

BpARSf: P, Hial, B, B mS s RAEE.

SRR AR PRI CRIT L CETL ST SFETL CRTL SRR R CRTL SN Sl R
TUL TSR CETL R HER SRR XA IR xR IR S ILENCAE WA B R
- IR T AR R AR B RN R R Il R A B SR R .
{FINAL_ANSWER_START} fRERENFEEHBEA MM ER, HHILERIIERE, EMNFFRFEEN
P %hiss g, {FINAL_ANSWER_END}

\. J

B 13: AE Pudbig g BOH 151 S8 Be A N GEni se Bin . BRI P T SR .
AL DA B2 5 282 58 s P 205 T PR 2K



Prompt for Evaluation

WHEAMERR AL (L RER) REEFRIEFE. DHAEHMERR TR, RSl AmERR T
H, BB

#+# Core Capabilities
- IESCER . RGEIREEWEIN G XL, AR EE.
SRR ALPIBUE NS 0 BRI AR, MAEHR B NE

## Query Formulation Strategy

L HABERR **: S g B IRRTRIG B AR S A, - * ORI % ©2028 AR - 4 s R AEIE
2023 4R BEBRZ D7

2. %% BERSCRER *F: FEENTFARPEETLERN T XUER, FEARRER ML BEAAH .

3. BRAMAL - ARGRA Tz TR IR IR ARG A - QNSRS RAKE X - [R] SCIA] s
KRR G EHRIAAEM .

#+# Execution Protocol

L. RFSZ 2 22 B 043 43 50 . SRR B i

2. N R AR EMEHPERE.

3. MRZEHZ WK (> 5) FRABIFAGE, WAEIAZE BAEERE Pk,

#7# Answer Strategy

& MR

<RAG FINAL ANSWER>2. Bof 4B R EE <RAG_FINAL _ANSWER>  HI
</RAG_FINAL_ANSWER> X [i], ¥ TMmHEREEEARICZ #b. </RAG_FINAL_ANSWER>

## Available Tools
- query_knowledge base dense: [F%5#8 2] AEAIRE_E#HATIE L B R A TSR, MEERRECE R top_k
5 5,

\

14 PGB BN . SUIGRRRMILE, BORA TR SO0 5675 I, 2R e rh e 5 B
HRINE— 4, AR NI . BibdgE T T RAF R XML HEXR% .
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