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et al. 2025) , TSRS B SEARM EATNE . K
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AWML RIATHINEE A . 25 2 o S 80e 201
AE I, W7E EN.QA I F1 350X IR 7% 22, 7£
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Category Method | NarrativeQA EN.QA EN.MC DetectiveQA | QA Avg. MC Avg.
| FI EM F1 EM  ACC ACC | FI EM | ACC
LLM GPT-40-mini ‘ 2729 7.00 29.83 12.82 30.57 30.68 ‘ 28.56  9.91 ‘ 30.63
BGE-M3(0.3B) 23.16 15.10 23.71 16.24 59.82 54.54 23.44  15.67 57.18
Naive RAG NV-Embed-v2 (7B) 2718 17.80 34.34 24.57 61.13 62.50 30.76  21.19 61.82
Qwen3-Embed-8B 24.19 15.60 25.79 17.95 65.50 61.36 24.99 16.78 63.43
Enhanced RAG RAPTOR 27.84 17.80 26.33 19.65 57.21 57.95 27.09 18.73 57.58
HippoRAGv2 23.12  15.20 2445 17.09 60.26 56.81 23.79 16.15 58.54
Self-RAG 19.60  6.40 12.84  4.27 59.83 52.27 16.22 5.34 56.05
Multi-step MemoRAG 23.29 1520 19.40 11.64 55.89 51.13 21.35 13.42 53.51
RAG RAPTORAHIRCoT 31.35 16.00 32.09 19.36 63.76 64.77 31.72 17.68 64.27
HippoRAGv2+IRCoT | 28.98 13.00 29.27 18.24 64.19 62.50 29.13  15.62 63.35
ComoRAG (Ours) ‘ 31.43 18.60 34.52 25.07 72.93 68.18 ‘ 32.98 21.84 ‘ 70.56

Table 1: 7EPUAS K AU BRARRR S LA PPASEE R o O TR, By ¥ ] GPT-4o-mini ff2 LLM &1, B
AR FRA RAG J7IAMH BGE-M3 70 R (TEREZSILEE 3 7). FAT3RI T IR second-best 455 . £5R IR
ComoRAG TE A Hide LIRA LT I 2k

Method EN.MC EN.QA z: ComoRAG HippoRAGV2
ACC F1 EM sz
ComoRAG 72.93 34.52  25.07 gm‘ e +24.6%
Baselines o
HippoRAGv2 60.26  24.45 17.09
RAPTOR 57.21 26.33 19.65 sl — - -
Index Number of Tokens (K)
w/o Veridical 51.97 22.24 15.88 . o - L T e VR T s
o Semamic  Gds  snsr omes Pigure 3: 152 YEBOE LRI SCH K I e,
w/o Episodic 64.63 3148 21.47 ComoRAG TER A 7 30 S/ H He k4% B i 1) €
Retrieval P
w/o Metacognition 62.01 26.95 18.53
w/o Regulation 55.02 27.95 20.59 F— DetectiveQa I EN.MC NarativeQa _mmmmn N.0A
W/O Both 54.15 25.64 17.35 783424 Ehas

5
s 38

Failure Signal Count

Table 2: ComoRAG 171 BT .

3

8

FEAL Y SR AR IR T HACAZIL I 5 3 SRR R R Z 17]
WM EAE I, XAl o R AR R G BRI & i
%%Ew FEBRATATIZ L AT 2 (25 11 55 FL R R P

B

8 &

4.2 HKETEA DT

BT 5 ComoRAG A RUPERRYR, A5 X} H
Bk R R FEIEA T T AT

BATA IR, HITNAIER LR A RS Z R
PR RS 2R AR E ) S B

FATE PR —A “FRSHT . FEAIR 0 fi ] I
IR TR RE R, BTN 2 BOR E i A ) B
WHBFEMY, S5 HippoRAGv2+IRCoT #
o, DT 1 % BRI, FERGGAFIEIR G, SRR
HEFWEEE, ¥ ENMC FERHER T & 72.93 %
QAL 4 FT7R o X HE—20 SOk 7Ok BRI B, B
KBEBAEREERE B N, 1Ah, B 4 Bon, K
DHIGEEAAE 2-3 TR, B TS R RCR
PR LA AR p A6 5 B ht LLM [E145 70 42 R
H, FANO TR ER, @i & )5 g

Figure 4: AU R APEREIR T . 7E ComoRAG H1,
GPT-4.1 {3y LLM fCHRAEAFT A (A 2 ] GPT-

4o0-mini) .

AE I LLMs A[DA$ET} ComoRAG HITHZL I .

BRIEXRMIZE  ComoRAG /R T fIAH LLM £
Tz bRe S, RlE IR LLM g0 Basm ot
R AE MR TR — 5, FRATRF Metacog-
nitive 3£ H1 A GPT-40-mini 4k GPT-4.1 fil Qwen3-
32B, (AR AR IR TR 2R . 1 4 ISR 3 1Y B
SRR AR BR T B E R, JUHEAE GPT-4.1
b, ¥ EN.QA 1y F1 543 M 34.52 $27} & 38.82,
¥ EN.MC [OUERGRM 72.93 $255 5] 78.17, ik bbghH
#H] ComoRAG FEH AR IEAHEH S A2 A R A
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Method | NarQA' EN.QA EN.MC DetQA

| F1 FI  ACC  ACC
ComoRAG 31.43 34.52 72.93 68.18
w/ Qwen3-32B | 32.17 35.29 74.24 69.32
w/ GPT-4.1 35.43 38.82 78.17 76.14

HippoRAGv2 23.12  24.45 60.26  56.81

+ Our Loop 29.12 31.76 68.56 63.64
RAPTOR 27.84 26.33 57.21 57.95
+ Our Loop 30.55 34.31 69.00 62.50

Table 3: ComoRAG FEAAL TG 5& vz Ab A1 B 48 Bl A 5% 1% 44
J7 T A RO

FFREL TR RE S -

N TR IRBATHEZ A AL, AT HF ComoRAG
M ICINRIIE SRR T A Y RAG Jrikok dbfT it —4
MSCs. A% 3 BYIRTERR Y B, INHIEER ] PATE
S S5 AF 1 RAG R5[# 4, {6 HippoRAGv2 I
RAPTOR. Xl O FirA B _E 35 20 o i 25 o ok
AT, EN.MC [ #Erfi5xt HippoRAGv2 ##iid 8
%, X RAPTOR M 12 % (75 EN.QA g%
FANES) . XLLERRD], ComoRAG TJ PAES—4>
A LR 3 4 R B A phe 07 SRR BEA RAG 73k
AR RE ) -

4.3 RRPTERA Bt

BT IS SUA A AT RO PR, AT SEE B RS

W T RS = AP e 8 s sk, SUAYE

AEERME, BARSERIT (FRE R LM% C ).

o FSCAUAT: @R HARAY R BRI AT ] Y i)
W 2T oRERA, Fl, “Octavio Amber [R5
AT AT

o AUREAM: FEMMETHERENERNET S LT
SCHOER, Biltn, “Trace Fx&EREAEME B RAE?”

o MEPILVEFTIR) : X LU ) 5 TR AL T SCAS A A BE DA
FRARISEhAL, BN, “RIRITEE— RPN WENAE
e EE R4
AT ARG HESY ComoRAG HEFRRYENZS, Tl it

PR B RAG J7iATE K S A B s

27 B 5 R T —AEMeisW. B RIEKRR

JE DA B % 60 FR) IR R UL T S i LA )

THIRATEY 3 AN G ER T T il pe 5 Ko 4 BRTS 5 BRAR AN

IR ARG 2 AU TEAL ) 2 AR T D o 3 2 b 5|

% 50 RIS, AGE I TCIARIEIRG 2 i
G T A BT RE A X AR R

F LI A0AT S5 KA BT LY 1| 6 BoR, FRATH

R AEX -SRI EE . AR L,

ComoRAG B E M T ik, 7€ EN.QA 3L

T 19 % WAExT F1 27+, 34 ENMC 3k T 16 %

FOUER R T i P S i), FRATIERA TIRA1

HEZLEY DA UL — A B AR B, T2 R A

KRB — DA EXIER) . AR X B

BRI EAT, 72 i TAS R I P ik

o JH— LTI I
EMHLYL, B 2 JBR T BN qinie BISISHERLHL

il s “FHERKAMANEE, IBFEIREZKFH 247

FFIXAEIM, RERRSRRESRN, FAERS
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Fiégure 6: FEA [ A 2RI A RAG 7y HEAT BEE M
e

PRENRT PR BRI ER, XA RAEM— A E .
HHZT, ComoRAG il s BRI Br A i AR A
AR, PASCESE e fitple, AT — A e
MPIEHE R I A B R @K T 5K IR
B EXAE, IFTRGEA M. ROER R E
AL TSR R R MR AR Y

5 &5k

TEX I TAES, FATHEH T ComoRAG H T KEHUAHE
B BFEMAL 5 RAG 19 “ TS FR i . ComoRAG %
A2 B TR R R &l shZ3Sie2 TAEAS ) Al
RN, B iR A — M ER NS 5, A
SEPIBUA VR A IRSHERL . SR IIE T ComoRAG
T ER ZAUA B s R B e, iR TIA
YERREL, ARG E MG AR BN HEHE ) JE U AR
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A ComoRAG %k

Algorithm 1: ComoRAG (¥E% 2 i)

Require: Initial Query ¢;ni: , Knowledge Source X |
Max Iterations T'
Ensure: The final answer O or a failure signal
1: function ComoRAG( Ginit, X, T )

2 MO P ACHO —0,0,0 > Initial-
ize Memory Pool, Probing History, and Synthesized
Cues

3 €O « [TiRemee] ({gmich ¥)

4: 00 (Qim‘t,g(o))

5: if O + FailureSignal then

6: return O©) > Return immediately if
successful

T end if

> Triggered only if initial attempt fails
M) e (ginit, Phcsy, E®)

M;?)Ll — (M ;Ez?))ol’ Mt(e(;,)code)
10: P}(L?it < Qinit
1. {C}® « MW

pool

12: for t=1,...,7 do
13; PO [SelProbe ] (ginit, Physr '+ 1)
4 &0 [TiRemee] (PO, X)
15: MY 1o+ [MemBneode ] (ginie, PY, D)
16: ). Doembuwse ] (ginit, M) © Ginit)
17: O(t) — (qi”it7 Mgrzcode’cj(”izse)
18: if O £ FailureSignal then return O®)
" endt (-1
20: Mpool — (Mpool 7Mencode)
21: Pl P}fi%) uP®

t
22: {C3D — M,
23: end for
24: return FailureSignal

25: end function

B SN

WAES 2.2 Wik ng, ComoRAG i 3y H—AN4y
JEHNR R MR K AOE S EA, HhELEE 1l
B dh bR SO SCAS B2 ) R . FRATT S A
HippoRAGv2 (Gutiérrez et al. 2025) fyAy A, 7R
HHHERE (KGs) 51$ﬁ%2@9@@%§1%@?@?0 N
TR RS, R ORAGE SR (LLM) S (3=
-5 I-FA) AR =008 . Xk [ SCRY A =04
RIGHR AN — 85— RS . &5, —
RATAL B G 5 e 208 A 3H 0 R 7 42 1 SCAH LSS A ([R] L
) SHICERER AN TSR . R, BRI R A
HippoRAGv2 FI| FI H1H F 3 SL B HER KR . %2
IR LR 4 .

Layer Count NarQA EN.QA EN.MC DetQA
# of Chunks 4446 26 465 47074 2406
Veridical # of Entities 33810 292170 401040 30969
# of Triples 51012 372339 576595 33696
Table 4: FEHREMELZGE T
B AN
K THBE R, SURPUTSIE AL . BT B SCKEE

NTRESEE AR, S BRI B B 1 R/ NI T S S AE
R R 1 Al B A AU Aot TAEm 1%
AN D ATBERCRAR T, I BT N A
FRORE. P, FRATARIE SO B SCRHUR N 3)
SRR 0N W B R R0 B

o WFFHEERAUE (V<200 ) A 1R/
(3, 5, 8, F110) 75 TH&Z 20, 50, 100, FI 200
ANHESCRE, B RE R BT SCOR B AR

o MFRMEGA (N > 200 ): XA R LA
IR LT R BRI K 5 7 S 2% s
X R SCAS B o o R/ MBS, AGRFE S
FR/ME 10 3] 20 Z 18]

W = min(20, max(10, [log,(N) x 2]))

TR, H A S SO B B e it —
A~ LLM fCBE (FRAT15C8 g GPT-do-mini) . {CHEYY
TR AL AN AT AR, AR DR IR [ IG5 14 531
KEEFPERIPFIR KR . IR IGRA R 15 5
T WP HER, RS2 B

B.2 GraphRAG 5255

GraphRAG g —# (LT HippoRAGv2 K 4544 1y 5
RAG J5¥, B R SCRII d— AN SR A i AR R
SR PR AR B A TR R . ARTT, H AL
BRETE M BEUS 2R R AT ENRERER

Gl

FATE— DR 146 BT T AP, DAPPAS AT
ke SRR 5 Fn, GraphRAG AGHFERY token
REHEZ, HS5EATEE RN, 57
B, R AT NA SRR R AU, Ff TR
AAF GraphRAG {2y AT PP Y 32 BERE L

ComoRAG GraphRAG
Performance Metrics
F1 Score 33.61 (100.0 % ) 14.20 (42.3 % )
EM Score  21.43 (100.0 % ) 8.00 (37.3 % )
Token Usage
Tokens 5.90M (100.0 % ) 27.12M (459.7 % )

Average Time Taken (sec)

Index 201 (100.0 % )
Retrieve 25 (100.0 % )

1936 (665.3 % )
29 (116.0 % )

Table 5: ComoRAG #I GraphRAG ff:fE. LM
58 P-4 P ) 8 B
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B.3 ComoRAG {855

FATH ComoRAG HEZLRY KBS HIEILE 6. Frail
HUCFE R GPT-do-mini, #& i) 2 BGE-
M3 g AR H . XFFARREE, shiSIAMIEER
WA E A iafT 5 Wik, BMESAERERE 3 4
BRI AR, AR B SCRR SN 6k AMRid, 5
TATEL A ITA RAG HE 3. % N GEd %
n e R TR TIE il i AL 1| V)N = RS S TRt VAN T3V TR VA
T BRI A Y 7 ST e 8:2:2:1 1Y L B EAT 43
fid. “Mem-Fuse F{H” BN 0.5, FRMICIZib
RIIEIE S, 2/ ik & 45 &R B A2
AR A

Hyperparameter Value

LLM Agents ( Tprove , €tc.) GPT-4o-mini

Retrieval Model BGE-M3

Chunk Size 512 tokens

Context Length 6,000 tokens

Random Seed 0

Max Iterations )

Max Probing Queries 3

Context Construction Proportional Allocation

(8:2:2:1 ratio for V:S:E:H)
Threshold 0.5

Table 6: FA 125K+ ComoRAG HES UK E . V. S.
E. H 333 QHESE. 5. A k.

C BUBRYAL IS

Dataset \ Factoid Narrative Inferential ‘ Total

EN.QA 224 84 43 351
EN.MC 132 46 o1 229

Table 7: L5 A& 1 220 401

N TAET XA VAL RE AT AR S A, i) (A
M) FERE T EN.QA Al EN.MC $fiidlef gy
R SR o s 1A REUARAG [0 25 10 L X DA e R
DERN=ZAFRNZ —, FEEIRAEEE 4.3 .

o A I NSO R B0 R R R ]

)

o B FEBMRN IR, FTEMNZA IR

Zig(ne S
o JEBH: AR T SCA Z AN HEATHE B DA B AR K 55 2

HLEC AR AR 1 17 L

PRER AR IR A AR T PR
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D btk

[ ] Instruction Template for Probing Query Generation in Regulation Agent

Role:
You are an expert in multi-turn retrieval-oriented probe generation. Your job is to extract diverse and com-
plementary retrieval probes from queries to broaden and enrich subsequent corpus search results.

Input Materials:

o JEIRAH: FREATH(E B R MAEE B REK.

o B3 WHKERER. B0 NA S KK .

o DAHIREREL: 2Rk A A U ERE (ERA ) .
Task:

Based on the query and context, generate up to 3 non-overlapping retrieval probes that explore the query
from distinct angles.
Critical Requirements:

o EXXA BRERETRINAETE L 5 2 B AR AR AR B AN ]
o HAMEG: BRSNS R KA R B4EE .
o FHOCHEAEY T BT BRI [N JR A A T LA K
Each probe should:
o EPXF S A BUAH KA R B YR
- SRaMX TR i, K&K BEIL. g5
- FM%: 25, BER. Y. M. 45
- XM gk, RIE. HiE. B EE
- S RAENFEMSE. WEMAL BEEBL. BX
e Expand search scope beyond obvious keywords to capture related content.

e Avoid semantic overlap with previous probes while maintaining query relevance.
e Be formulated as effective search terms or phrases.

Probe Generation Strategy:

o UTFAEZ HIRIRETIN

L 3T SERi s - RO 4 S T S

2. WG] FERAFREMRNFERLEE.

3. BUAEE: MRS A 2L R e

4. THSCHES: BERS Z BRI CR R 08 BT SRR
o BARTFAESCRIRE I :

- TR 1 AR B B TR .

- PREF 20 TREEE B R BT OR.

- TR 3 MR

Output Format:

‘“‘json
"probel”: "Content of probe 17,

}

153

Notes:
o XTETFEAEM, RATBE NFTEA 1 8] 2 NMEE.

o WIERCARTRERI 2B 2 TR SRR AL, WA U D R 000 DASE 5 T 3% o
o DRSET I IR RIS LA R R T AR
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[ ] Instruction Template for Synthesized Cue Generation in Comprehension Agent

Role
You are an expert narrative analyst capable of identifying, extracting, and analyzing key information from
narrative texts to provide accurate and targeted answers to specific questions.

Material
You are given the following:
L — R E AR A B s
2. B — A H AR A
3. WE: REBUAESCRI E R . FLREAFER
Task
L AF2H 5 BT TR DA TR 51 -
o TEMRPFARAEE (FAEIE. A, X2, 4. SiPlsE)
DS vy SETEEYECEPS
o TEGRIU B ARG Y
2. RGHIT N AR AR
o HIERILHMRXITR (HF. HS. . F4F)
o AHBYT I A R SR
o IFIRJANAS ] O 2R
o HARXAR
3. MR RAIRE R, FIE:
o WIHfiRIA (EHERRARSSL)
o REEE GEd BRI WEEAGRRR)
o NIRBURTCER Z A Z I AR
o WSRAHERYIE , FHFRImIR T
4. LREBFFEEE R AR BN S A 25 52

Response Format
Provide a structured analysis with up to 5 key findings:

Key Finding : <Most directly relevant information answering the question>
Key Finding : <Supporting evidence or context>

Key Finding : <Additional relevant details>

Key Finding : <Clarifying information if needed>

Key Finding : <Resolution of any ambiguities>

we

[ ] Instruction Template for Cue Generation in Integration Agent

Role:
You are an expert narrative synthesis specialist who excels at integrating and analyzing information from
multiple narrative sources to create coherent and comprehensive insights.

Input Material:
o SEHIMT: RAFMICICRARIERER, Hh S e ristdE .
o TR TR FEEE R IE K

Task:

L. [B] B BRARZ B ICAZ R A i -
o HAKBBULTCR KA
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o HEMAEMOHFLATEER. AW REFITE .
o RABIAFE A A AR CRIER 2R
2. A ETE R BT S
o HEHSSERTEAE BRI R R,
o B T AR OB AR TR O TSR
o BB LA UL AR RERS S 24 BT ] B S it S
3. LR E:
o FFRIKHIAMERT S SR SR 4G 6 o
o QIE—AES AR E L HT A .
o HPRT S RTAT R ESEME A — B
o R AEATHT ILAREUARE
4. R e :

Response Format:
Provide a cohesive narrative response that integrates previous insights with new analysis to address the current
query. Focus on creating a flowing, well-structured response.

|:| Prompt Template for Query Resolution in QA Agent

Role:
You are an expert on reading and understanding books and articles.

Task:
Given the following detailed article, semantic summary, Episodic summary from a book, and a related question
with different options, you need to analyze which option is the best answer for the question.

Inputs:

o I { context }

o BN EEE: { semantic summary }

o HIIEIT LS { Episodic_summary }
o {5 E.: { history_info }

o [Hf: { question }

Limits:

o AEHEW. FUTRCE TR A A [N
o JATERDRBIPIAHT SHFE R LT A X — 0

Response Format:

1. PR
AR = AR R R B S5 N AT IR . WA # # # Content Understanding FF 4% —#5 o

2. AR ATT -
?fgg,ﬁﬁmMMwmﬂ%%ﬁ#ﬂﬁﬁﬁﬁ%ﬁo$%%=###memAmwwﬁﬁo

3. IR :
IS 4 MR ) <8 T, [FBHE A markdown 3136, PA # # # Options Analyse FFI5IGHE5
R CETHRAARIE T T, ANEIEATRE I

4. ARER:
THTEAME PR IR A 2. XNEBTPA # # # Final Answer JF4R, K52 PA [A] 5 [B] 8¢ [C] 5k
[D] ¥ B, WRE LRI, AE—RMES: * .
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Input Data (No Options)
Query: Mrs. MacIntyre never writes letters, so what is the sudden purpose of buying ink?
Options: [A] Response to the government’s letter [B] Sending a birthday card to my niece [C] Write a letter to the Sunday
Comet newspaper. [D] Blurring Photos

ComoRAG’s Choice Result

Memory Pool MO

pool *
- A page of the newspaper had a portion cut out...

Probes P :
- What did Mrs. McGinty recognize in the clipping, and how did she try to profit from it?

Retrieved Passages:

...The narrative offers insight into Miss Pamela Hosford’ s role at the Sunday Comet, as she casually recalls receiving a
vague letter from a woman about a photograph but fails to retrieve it...

Cues C .

- Key Finding:Mrs. McGinty usually had Joe help her reply to letters.;

- Key Finding:Mrs. McGinty may have sent a letter to the newspaper.;...

Memory Pool MY

pool :
- A page of the newspaper had a portion cut out...
- Mrs. Maclntyre sent a letter to the Sunday Comet...

Probes P® :
- What did Miss Pamela Hosford recall about a letter sent to the Sunday Comet, and what might it imply about Mrs.
McGinty?

Retrieved assages:

...Miss Pamela Hosford’ s role at the Sunday Comet, as she casually recalls receiving a vague letter from a woman about a
photograph but fails to retrieve it...She liked eavesdropping, knew who was in the photo, and asked what we ‘ pay...
Cues C? .

- Key Finding:Mrs. McGinty wanted to make some money from the photo.;...

Chosen: 117

(C) Write a letter to the Sunday Comet newspaper: Strong textual probes support this option. Mrs. McGinty cut out a
part of the newspaper, recognized someone in a photo, asked about payment, and unusually bought ink—suggesting she
intended to write to the paper. 7z Z 7% (]
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