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Product title t
Green R368S Retro Handheld Video Game Console Linux System 3.5Inch [PS
Screen R35s Pro Portable Pocket Video Player 64G 128G 256G

831.55

Price p

Currency u CNY

Consumer Electronics
Games & Accessories
Handheld Game Players

Levell category
Level2 category

Product categories ¢
Level3 category

https://www.xxx.com/item/xxxx.html Product URL r

Product Attributes A
Attribute Value Attribute Value Attribute Value  Attribute Value
i ; ; Bluetooth- Games  Retro
Origin Mainland China compatibie Type  [Games Screen Type IPS
Screen Games Display .
Resolution 640x480 included 15000+ Si 35 WIFI No
Handheld Game High-concerned Type of 5 :
Category Voo Chemical None Heiiees other Sold in sell_by piece
Measur.ement 100000015 Brand Name Bokidd Operating Linux Supporting Brazilian
unit y System Language Portuguese, ...
RGB lighting Battery
sopkteks No each pack 1 Package  Yes Capacity 3000 mAh

Product Image i

HSCode y

9504904000
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| 32 2: AXE% vs.SOTA Agent — E kK £ %

HSCode Prediction Accuracy

Baselines Type
2-digit 4-digit 6-digit 8-digit 10-digit

LLM/VLM-Only

GPT-5 VLM 82.12 70.89 59.97 41.46 29.27
GPT-5 LLM 82.59 69.78 56.33 40.98 28.96
Gemini-2.5-PRO VLM 82.28 71.04 59.02 40.51 24.21
Gemini-2.5-PRO LLM 80.54 69.94 58.54 40.35 23.42
GPT-4o VLM 78.01 64.08 48.10 29.75 18.51
GPT-4o LLM 75.47 61.55 45.73 30.06 18.35
Claude Sonnet 4 VLM 78.80 64.08 45.25 22.63 11.23
Claude Sonnet 4 LLM 78.80 62.97 44.94 23.58 11.87
Kimi-K2 (Team et al., 2025) LLM 78.01 62.03 44.15 24.53 12.18
DeepSeek-R1 (Guo et al., 2025) LLM 7722 61.71 38.45 16.77 6.65
Qwen-Max (Yang et al., 2025) LLM 71.52 48.58 24.21 11.23 3.80
03-mini LLM 71.22 56.17 24.53 6.65 1.27
Open-source Agent System (GPT-5 Backbone)

SmolAgents (Roucher et al., 2025) VLM 82.06 72.06 62.38 52.38 46.83
SmolAgents (Roucher et al., 2025) LLM 82.28 70.89 59.81 49.05 42.72
Aworld (Yu et al., 2025¢) LLM 82.28 70.41 59.18 48.58 41.30
Agentorchestra (Zhang et al., 2025) LLM 82.12 .73 60.44 47.78 41.30
OWL (Hu et al., 2025b) LLM 72.63 61.87 51.58 41.77 37.34
WebSailor (Li et al., 2025b) LLM 81.64 70.56 ST.27 4398 35.44
Cognitive Kernel (Fang et al., 2025) LLM 80.06 69.15 54.59 40.03 26.42

;; 1001 95.0% B Human
2: Gap
8 80
< |Ours: 65.0%|
d
5 601
(a] 46.8%
o' - “41.3% 40.8% T TTTmoooo
- 407 34.0%
o 29.0%
8
204
O] o
o 11.9%
I 1.3%
0- |\ T T bl‘ T
K 9 9 D 9 5 &
P AP CAI A NI AR A SN SN
<<’+Q \GQ \(,? \(\?} \QQ N 0(\(\ ch»‘(\
) X5 \50 e@( ‘\0( ?/6
O (& e o o
W BT &7 Q€7 (P &
(00\ O e @éo o
S e(\ .\Oe
PO &
6@

AEER: 95%
% 4% Al Agent: 46.8%
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| Test-Time Scaling & &%} & kAL B F % %
T T b et 0

80%
TOUPF— O o) r .
e Majority Voting: K =1—-16 JU-F&F &K &
2’60%‘& - & A o Self-Reflection: Ak E4E (reasoning drift)
=  HSRE: LA T AN AAR e iR 6 3
]
R 5 S B, T RATEORIERE FHALT, SENR
40%[ —L— 2-digit Acc. Ao B 25| N2 A KR
—O— 4-digit Acc. . )
30%F ——  6-digit Acc.
—O— 10-digit Acc.
N — 4 3 76

K of Voting@K
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| & 2R K E (DeepWide Search) H4X & 65 K 42 Bk B

8 .
~~
) Our Goal:
% 71 ggv%’sg\é?n‘i\s 1_1_(QA’ DeepWideSearch
-
/)]
8 O
E Low Width High Width
) High Depth High Depth
2] 54
S
]
<

4 .
=
-
=7
[
/A 31
< Low Width High Width
8 Low Depth Low Depth
®
Q 21 —
7] TriviaQA,

HotpotQA
WideSearch
1 .
0 100 200 300 400 500

Search Width (Table Volume)

Dimension Deep Search Wide Search DeepWideSearch (Ours)
Find specific, hidden Broadly collect target Broadly. collect hidden ﬁarget ent'l R
Task s s g and attributes that required multi-hop
answers, facts or entities entities and attributes : :
deep web browsing and deep reasoning
Outout 5 el smstyer A structured table of A structured table of
p & g entities and attributes entities and attributes
D b . Accurately collect a large Accurately collect a large volume
Challenge A volume of information of information that needed deep

multi-step retrieval

about specific entities.

reasoning over multi-step retrieval

What is the best-selling EV
made by the top company

Collect the Top-3 best-selling

Collect Top-10 EV marker in China
by MoM sales growth (Aug 2025)

ey based on MoM sales growth o Z?r(s}églr 1c;=n2nd range) and its Top-3 best-selling new
in August 20257 A EV cars (price and range).
Human . : ;
Difficulty High Medium Very High

» InfoSeeking Agent =] 24 :

« A ZHIK:

(1) AIBD32:

(1) Deep Search: %A & IE & ;
DeepWide Search: # &R EF T EHHELT 1M

% RA/B/C/D R FMH AR
5K 69985 RSP R 3 AAF 4, JFE AR X1 8

(2) Wide Search: 3%f 7 B4z &lcde; (3)

(2) .5 prA 4454 ACL 2026 £ & %3634
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| #3E#)i&: Deep2Wide + Wide2Deep + £ 52 b 5-Fk 35

Deep2Wide Dataset Construction Pipeline A.1
DeepSearch Core | Al s, H Deep2Wid Q
eepSearc i :|| Table - Hhan m RepAwida User Query: Please help me identify 30 merchants that
[@ Dataset ] [ li:rlll’;:fry J i Definition &2 Annctation 'E Dofassi meet all the following criteria:
(1) Target the Spanish market;
Wide2Deep Dataset Construction Pipeline (2) Sell Adidas sneakers;
. @ N ¢ ik N (3) Offer competitive pricing;
@ Core Entity Agsnt-bassd A Ois o Wied2Deep (4) Possess mature B2C operational experience.
Extracti i : Dataset . A . n
L &y, I;M ',:bpu.ge . ! SRiNasIS ) Required Information: For each identified merchant,
ko o ) Sy i retrieve the following contact details: [Phone Number,
r WldeSeurch - A/\ \ Glashias Human Cooperation Email, Sales Platform, Official Website, CEO
EE= Dataset E m M : m p g Fusion Annotation Name, Source URL].
) \ / 4 J

© HIFEHHB|: (1) Deep2Wide: ¥ RRERZLH, WRERTHEARLILTREL T > T A EMICEAEZ &
(2) Wide2Deep: 71N % BhE0HEF A4t F i £ 69 TR T I RAREIRF
o A SEEIFEARE: NBIEE T P F09Business Development® K i & 4 1
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| £4%: SOTA Agent &%) £ HAK

Model / System \ (Success Rate (%) | Row F1 Score (%) Item F1 Score (%) \ Column F1 (%) CE Acc. (%)
Avg@4 Pass@4 | Avg@4 Max@4 Avg@4 Max@4 | Avg@4 Max@4 Avg@4 Pass@4
favs £ E | Avg g Models / Systems ReAct Col-F1 Item-P
Closed-source LLMs
OpenAl 03-mini 0.0 0.0 3.35 4,55 13.59 16.85 27.36  35.68 61.59  69.55 Gemini DeepResearch o 512 58.3
GPT-5 0.30 1.36 9.61 13.42 2167 2821 31.71 41.05 5841 72.72
Claude Sonnet 4 0.9 0.9 7.31 8.97 19.94 23.38 32.63 40.16 57.95 64.09 Claude-Sonnet-4 SA 39.5 35.2
Gemini 2.5 Pro 0.9 1.82 1542 1896  32.06 37.10 | 45.27 5286 73.98 81.82
Qwen-Max 0.0 0.0 4.16 6.18 1432 1848 | 28.81 36.19 56.02  63.64 Claude-Sonnet-4 MA 39.3 44.2
GPT-40 0.0 0.0 4.18 7.01 11.86 16.41 19.66  27.07 5420 63.64
Open-source LLMs
DeepSeek-V3 0.23 0.45 6.52 9.99 19.08 2432 | 31.26 39.56 60.68  69.09
DeepSeek-R1 0.28 0.45 10.72 1439  25.01 3056 | 38.42 47.77 66.93  75.45 (
KIMI-K2 0.34 0.91 7.74 11.92  20.44  27.54 | 31.48 41.83 64.32 73.18
Qwen3-235B-A22B 0.0 0.0 2.94 5.74 12.38 19.53 22.03 3499 5239 67.73 ° 4}_9‘} )53’(‘39{7 ff-‘- . fé ﬁ]‘ fi’fi é@ Agent fl(] ’T?F:
Qwen3-235B-A22B-Instruct 0.0 0.0 3.50 5.34 13.28 17.85 24.64 33.03 56.82  64.09
Qwen3-32B 0.0 0.0 2.28 3.67 12.05 16.26 | 26.37 3597 54.66 66.36 %@ ﬁ&‘ = ? AL 42.39%
Open-sourice Agent Framework with Advanced LLMs
OWL. (Gemini 2.5 Pro) 0.0 00 | 11.11 1693 2875  41.70 | 34.84 5039 66.14 81.82 * BLBRLKFE: Gemini DeepResearch
OWL (Claude sonnet 4) 0.68 1.36 8.29 14.81  20.44  31.65 30.08 4550 67.39 81.82 o i
Smolagents (Gemini 2.5Pro) || 011 045 | 9.01 1565 1853 3091 | 27.39 4509 60.00  79.09 8 5 M E51.2%, B LA F
Smolagents (Claude sonnet 4) 0.91 0.91 5.06 8.94 14.49 22.68 21.60 33.83 62.95 74.09
0, NS 2 =+
Smolagents (GPT-5) 045 045 | 818 1427 2026  30.66 | 31.83 4441 6648  80.00 583%, TE#HRLEETE
WebSailor (Gemini 2.5 Pro) 1.25 2.73 12.51 2049  25.29  39.11 3441 5269 70.57 81.36
WebSailor (Claude Sonnet 4) || 2.39 3.64 | 16.88 24.26 3290 4235 | 4201 54.01 7091 80.90
WebSailor (GPT-5) | 0.34 136 | 1097 1617 2596  35.65 37.18 49.48 7432  85.00 \-
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it BEAR A R 48 R AR TRAR AL, FRAELTRER
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O KkBHESTHRE Q@ 2%t AR B OF:E &:x 3 Wik L3
. DeepWideSearch k42 % $5 + HSCodeComp# ik f-4ain AL T PCeRtnp IS S T
EFRE WA RS A& RH, HAUEED HIRAE VAT i ‘
«  HSCodeComp i B 4.5 2047 * DeepWide Search #) K421 & * DeepWideSearch R4z &= 4
R L in Bt E 25 2%l E R  BRZINMEZS. BiIEEETE
& Agent ZH) B it BiEiiieE R IS 3R 3 69 Agentic RL
* Table-as-Search: Z#{LALX] « UMEM: #M&E T 2HITIT e Marco DeepResearch Agent:
Harness for 13 & # & o RItAgent RIZER =, EZI 8B-Scale DR Agent %4k &
- BRHEARLIBETRINE #4557 49 Agent 8 % i . EAEIL S5 P i2E B
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| 342 ReAct ERKAERZEHERES T EF IS

ReAct "
[ User Query ]—» ‘ — =
St LTI 3 ) e ey S ISP P e S SRR S e S e e L e Sy e TSR e -
| i\ System Prompt <think>...</ think> <think>...</ think> :
Sueeraey B o B B 2,
.................................................................................................................................. e Exceed ihe cOntexf limif m
 ReActAgent: #X| + X RL R+ W, ELEHILRKET P
s BT EAK: ¥ E/4Z 8 lostin the middle
« REFHERXE: TAXNRE. HELERUARER, Aofifedd
« FERBXE: MEL T LR T %
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| Table-as-Search Zw: /2 &3 E = 2B L

InfoSeeking Challenge A Structured Table-as-Search (TaS) Framework Unified Representation
Complex InfoSeeking Query il B _ F
Candidate tC?ns A trC?nsB Iliifom:& Ilgoml; State Deep Search:
@ ® rains ains ation ation @& Find Single
3 Target
Search Query Required . ©) &
Targets  Constraints Information :4Cand1date - @ IZ[ |Z[ E ASS-?);H @
Unstruct w ReAct ... @
Plain-Text.| Search : (- ' ]
is Fragile-___.—1 S it Candigua |Z[ = u j | Eval Wide Search:
e R e e Solution / uation /@ Collect Info.
,, Noisy Data ' ' #Candidate C m @ [i—J @ 8 @ of Targets
{ ey .ir\ i .,- 4 4 . Pending
eivr oo W =N (R =t e o DeepWide
s : : ; & Search:
el s S Parallel Execution: ' 7] verified Cell Mismatch Find Valid
T T q dle 1 f:/ Row Expansion & == Q Targets and
@ Cell Population 1] Gt (Y. Nowhes ©] Collect Info.
DeepWide Search Search 30 North American merchants in the Pet Supplies category with a 2024 GMV growth rate >50%.
InfoSeeking Query Please retrieve their official websites and the contact information (Phone/Email) of their Head of Sales.

e Schema <K, C, I>: Keys X Constraints X Information

© RMEPMR: THETM =R L, TEAMK = KRR ITR

c ERRSEEHGEETRS: BB EABREH LTRSS

o R KU —FA4E= FAE S Deep Search, Wide Search DeepWide Search
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| Table-as-Search ¥ #24% &

Algorithm 1: Multi-Agent System of TaS

Input :Query Q, MaxSteps Trmaqz, Timeout 7
Output : Final synthesized answer A
// Phase 1: Table Initialization
// Define Key Cands./Cons./Info columns
1 S < MainAgent.ConstructSchema(Q);
Table < Initialize(S); State < Pending
Hr +— {}
// Phase 2: Dynamic Orchestration
while State # Done N —Limits(Tmaz, ) do
Plan <+ Main.FormulateStrategy(7T'able, Q)
if Plan.action == ExpandRows then
// Case: No enough valid candidates
{q}i=o < MakeQuery(Table.ConsCols)
foreach q; in parallel do
Cands < SubAgent.DeepSearch(g;)
L Table.AppendRows(Cands)
Plan.action == PopulateCells then
// Row-Level Parallel Execution
Rows < Table.GetIncompleteRows ()
foreach R; € Rows in parallel do
qi <
MakeQuery(R;, T'able.EmptyInfoCols)

10

1 if
12
13
14

Res; < SubAgent.DeepSearch(qg;)
Table.UpdateRow(R;, Res;)

15
16

St'ate + Main.CheckSaturation(T able)
| Main.Update(#)

// Phase 3: Answer Synthesis
19 return Main.Synthesize(T'able, Q)

17
18

€2 Alibaba

¥ % Harness ZEH#)i% it

SQL Database Table

Nation Platform Phone Mail

.Mam Agent Gompony

Industrial
Bicycles

>

Worksman

InfoSeeking and Gijelbs

Operate Table

-----------------

Sub-Agent

Worksman
Cycles

2

InfoSeeking and Operate Table

Populate Cells

------------------

Table Initialization — Dynamic Orchestration — Answer Synthesis

Phase 1 Table Init: ## #7 query — #j i <K,C,I> schema

Phase 2 Orchestration; Main Agent 3578 E: (1) Row Expansion: % I
® %452k, (2) Cell Population: 4% itiZ4TIE. #h2 B M

Phase 3 Synthesis: M 43E B Z A RIEIE — £ REMILEE




| £4R: Deep / Wide / DeepWide = £ K212 &R K5 A

Model / System Type GAIA BC-ZH
ReAct SR Row Item Col
Foundation Models with Tools Model Type Ace F1 F1 F1
e T . ‘ Models / Systems ReAct Col-F1 Item-P
GPT-5 High-Think ) nea . Foundation Models with Tools
Claude-4-Sonnet (Thinking) ~ SA  68.3 29.1 Claude-S4 Think SA 50 419 66.7 - Gemini DeepResearch - 51.2 58.3
e LR Claude-S4 Think MA 65 522 731 - Claude-Sonnet-4 SA 39.5 35.2
Training-based Search Agents Gemini-2.5-Pro SA 50 414 63.6 - Claude-Sonnet-4 MA 393 44.2
Tongyi DeepResearch (30B) SA 709 467 Gemini-2.5-Pro MA 65 446 663 -
MiroThinker-v1.0-8B SA 664 402 OpenAl 03 SA 90 441 623 - Our proposed Ta$ Framework
MiroThinker-v1.0-72B SA 819 55.6 KIMI-K2 SA 35 414 65.1 -
Our proposed TaS Framework KIMI-K2 MA 65 496 70.7 -
GPT-5 Medium-Think SA  66.0 56.5 Our proposed TaS Framework
GPT-5 Medium-Think MA 718 629
Gemini-2.5-Flash SA 5.0 41.1 64.8 78.0 . 0
(GPT-5 Medium-Think (Ours) MA 777  63.7 ) emﬁ% d Flash Ve i w * Deep Search: GAIA +14.0%
Qwen3-Max SA 398 235 Qe 2.5 Klas a2 ds3 SLLJL  Wide Search: Max@4 9.1%
S, e (Gemini-2.5-Flash (Qurs) _ MA 5.0 457 67.6 82.2) | DeepWide Search: Col-F1 +4.7%
(Qwen3-Max (Ours) MA 490 353 ) Claude-S4 NoThink SA 4.5 38.1 609 74.1 : :
Gemini-2:5 Flash SA 163 26.6 Claude-S4 NoThink MA 4.0 46.8 66.9 78.2 > Gemini DeepReseafCh
Gemini-2.5-Flash MA 384 28.4 [Claude—S4 NoThink (Ours) MA 9.1 49.0 71.0 84.4]
@emjni-z.s-Flash (Ours) MA 524 349 ]

€2 Alibaba



| 2% 8 2 EA% 5, Table-as-Search 4t # A% 8 B

°
B ReAct-MA (Gemini-2.5-Flash 80 +1.6%
i ) 666|665 GLILIND
60 M TaS (Ours, Gemini-2.5-Flash) 61.6  63.1
o0
i L
S 40 37.5 37.5 g 37.5 52
e 27.3 - a LY
. 214
§ b 16.4 19.6 19.6 "_E" EI:
=] S g2
"mi N DR BR BE |::
< oy ~
g 4.6 i
i 6.5 3.9
4% B ReAct-MA (Claude-Sonnet-4, Avg@4)
i B TaS (Ours, Claude-Sonnet-4, Avg@4)
Easy Med-Easy Medium Med-Hard Hard Easy Med-Easy Medium Med-Hard
Difficulty Level in BrowseComp-ZH Difficulty Level in WideSearch

€2 Alibaba

o MRS E HE B kLong-horizon Agent & Subk B4 H
e BrowseComp-ZH: TaS #h# M AEEEF &F458T K
+ WideSearch: ### 1500 cells i}, ReAct B4 %, TaS T %1% # £

JESN

N

27.7

Hard

Table Size (cells)




Avg Tool Calls | Accuracy or Item-F1 (%)

v—f

| Table-as-Search 3% & % & &

BrowseComp-ZH

40 [I20%] RS
34.0 36.0

20

mmm  ReAct-MA (Pass@!1)
ReAct-MA (Pass@4 MV)
91.6 . TaS

134

26.7

GATA-text-only

68.4

[(15.8%) [F10.5%) [136.8%)
57.9 57. 9 57. 9

B ReAct-MA (Pass@]1)
ReAct-MA (Pass@4 MV)

60

40

20

40.1 mmm TaS

93,9

Seg 1 Seg 2 Seg 3 Seg 4 Seg 5

Seg | Seg 2 Seg 3 Seg 4

475
95.0
142.5

WideSearch

80

+2.5%
67 .

57 —57.

60
40

20

Seg 1 Seg 2 Seg 3 Seg 4 Seg 5

e 4R. F I A

c BEXE: IFLERAZALRAESZTAAMN, MRl ARG TR

L1 ) R H AR FAF6938 R ERE
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| Table-as-Search ¥ & M & 3%

wn
W

—HE— ReAct-SA
—i= ReAct-MA
=@®= TaS

L W A B~ W
(=Y N = Y =)

(o T ]
“»h O W

WideSearch Item-F1 (%) BrowseComp-ZH Acc. (%)
[*2)
o

— ¢ o= ReAct-SA (Max@N)

—a— ReAct-MA (Max@N)
=@®= TaS (Max@N)

Table-as-Search

Test-Time Scaling # & 2
TR R T A LRI RA A

Fmulti-agent React

ERE: REFTMX, AHAS

Sample Num

3

4
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| Table-as-Search # i AT 3%F 5 A

Model Variant DeepSearch WideSearch

BC-ZH Row-F1 Item-F1 Col-F1

TaS Framework: Qwen3-235B-A22B Sub-Agents. Planners are

+ Qwen3-Max 36.5 25.5 48.0 58.1

+ Qwen3-235B 29.9 14.6 36.5 50.6 5 ~
+ Qwen3-30B 7.1 8.6 22.9 33.3

(A (Qwen3-30B) 1294%  1169% 1251% 124.8% ) o Table-as-Search 4E 22 » Main-Agent £ 4% & |

TaS Framework: Qwen3-Max Planner. Sub-Agents are Main-Agent -,3‘;?.'-/} O RA ;«‘g. X F Sub-Agent
+ Qwen3-Max 38.0 38.5 57.8 66.9 R £ bk S .
X7 : ub-Agent s Agent

+ Qwen3-235B 36.5 25,5 48.0 58.1 R & gent Xy % ALK A9

+ Qwen3-30B 27.0 16.9 45.0 63.6 (8B-Scale) T AR EFAKTF45 R a3 R
(A (Qwen3-30B) 111.0%  421.6% 112.8%  13.3% )

. v

TaS Framework: Gemini-2.5-Flash Planner. Sub-Agents are

+ Gemini-2.5-Flash 33.0 32.7 52.5 65.8
[+ MiroThinker-8B 40.0 321 590 759 |

Compare with MiroThinker-v1.0-8B Standalone Baseline
Only MiroThinker 32.0 19.8 36.0 47.4
6 (Only MiroThinker) 18.0% 412.3%  123.0% ,L28.5%]

€2 Alibaba
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B3l B AR / \

C A A — R — R @~ ¢ T@‘ fx Y
» Loss Bk TS0 5%

Trajectory 1
Q@

Self-Evolving Agent Memory 1242 B & i »¢ ° -

i
= » 5~ qreme
+ Agent HUT# R B HiE — Memory 4 =

Optimizer Model 32 ¥k 2 8-32./C + 1812 .3 Optnmzer
« BRI Memory £ HAb @

C AALEHBERERDSLN, BANBBEHRERES: TG — BAS. KEIK
o KB = Agent MM AR NAZ A PIREE — AR T LA
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Self-Evolving Memory: B & Executor Agent, 44t Memory Bank

e Key-Value M . : - imi

* 7 R SN EERION N SN2

. Value £ 424 # e ©RIUE SR A R + K Memory #4f
Memory LA v 4 EN e #FMemory Bank

£ 4% NG —A%F ¥§Mem-Optimizer £ A
AARSEFXELAEF, BEAEFHITILE, LI Self-Evolve Agent

= - Ay
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Bk ik
« KEARRES LI MR © RABBILRBREREE: #3H
© BRRREFVBIRRE L EAE & RAL 4

it X6 i f2 <expetience><value>...</value>

<opetration>...</operation></experience>

j] 4

o JLILE P KR AITICIRIE IR PR ©  H#EAAL Memory T izALK

o KRB XZHITILE T2 « Mem-Optimizer & Bank 3t [F] g4k
. J G
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| UMEMAE 22 : BE AR MFod B T2 8321

HEAA R RES XA ; UMEM AABMEEEM R R4S

Semantic Neighborhood Modeling Mem-Optimizer Training

Q N!tr-ievlz Top- m
——— Merrl\or'y Bank <

Combined Prompt trajectory
Executor Online 7 \

E] —_— (fonzen) —> (stept [ {step2|{step3)  Eionve Mesnoey
Simr aueries Semantic Neighborhood Modeling

similar queries oo o J
I Query q Wedt 5 Lt &
#& Top-K 7}54&4%_%7}\;% Memory

[ Value [+ Iy]
@ Rollout — S ri 1"'2*
[ Mem-Optimizer [ : RN rewrd g]=
(policy model) I %L f2 ‘:1’ ?%" 2 Memory Bank

,[ [Vulue. .[+|j]

GRPO Update

o
—[¥|— X

@ }_)rg =Eyann(e) [Au(ql)}
N ——>—->~/

€2 Alibaba \
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| UMEMAE 22 : BE AR MFod B T2 8321

EBAA RRAES KA AMRRE SR R RES

Semantic Neighborhood Modeling Mem-Optimizer Training

Q refrieve Top-

memories 1l

Q Query q m | Merrl\or'y Bank <
{ Combined Prompt ] trajectory ]

|~

Executor
(forzen)

Top-K ="
memories

—> [ stept | stepz}{step3 ] Evohin:kn:mo f 1

retrieve Top-N Q
similar queries

trcjecte AT I 5% B9 PAT e i K

y & Rollout (= [+[2) aa HE Query q o Top-K # &2
@ Datases [ Mem-Optimizer ]é[ e l + ot * Memory-Augment Execution: Agent
(POIlCYIMOdeI) T [+ [1£2) E]. AT B 5 T St
GRPO Update Executor Agent 7R & 59| %k

Compute
_________ Reward

Top-N N —*—9\/_{_)

Semantic Neighborhood
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AR RRAES KR, AAAMESFEM

Z A& Il

Semantic Neighborhood Modeling Mem-Optimizer Training
Q retrieve Top-K
Q. Query q St Memory Bank <
= |
= 5 | Combined Prompt trajectory ]
Executor = Online
() || % Gorteny | > B EDED s

retrieve Top-N Q
similar queries

trajecto

y @
Traini S
=] o Mem:Optinizer

(policy model)

L

<

[+[2)

|+|f] reward

[ Value \

\
E
|
|

[)(7]
't r'a
e

[ Value

[ Value

l+lé“]

__________

Top-N
Semantic Neighborhood

GRPO Update

Mem-Optimizer 3 9% K4

e  Mem-Optimizer (UMEM) M %k,
TP 3T MR BT M EAE
(@}, ~ mo(- | g, 74, BIPF)
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AR R RES AR, A4S

Semantic Neighborhood Modeling

Qme Top-K

Z A& Il

Mem-Optimizer Training

memories
Q Query q | —

|~

retrieve Top-N Q
similar queries

v

Training
Dataset

Semantic Neighborhood

€2 Alibaba

Memory Bank <
|
5 | Combined Prompt
Executor
Top-K —
() (o) Gorze

trajectory

trajectory

_ [ stepl H step2 Hsreps ]

)

l

[+[2)

|+|f] reward

[ Value
@ Rollout
[ Value
Mem-Optimizer
(policy model)
[ Value

l+|f]

L

Online
Evolve Memory

II
't r'a

Compute
Reward

& ) T HEAL I 8 2Rt

o FAMMELINIE: AL/ AL 325
AT B E A R AT S

* I HAMPMES LS Reward

© ORI

S = C(Tn/lem) — c(T“}’f)
o HATRLER:

Reff(q/) = (Cmem k Cref) g (1 .




| UMEMAER: BARMEFER

HBRA R RES KE; AfAPESEm

Z A& Il

RS

trajectory

Semantic Neighborhood Modeling Mem-Optimizer Training
Q retrieve Top-K
Q_ Query q e Memory Bank <
= I
e 5 | Combined Prompt
Executor
Top-K —> —_—
(1) (ii ) |7 7 Goraen

retrieve Top-N Q

similar queries trajectory \

\
‘[ (value |

=Ty 8
o JEB@-vS

/ @ Rollout - [ & I y]
@ Training M o [ Value \ | + | f] reward
Dataset em.-Op‘rlmlze.r* \
(policy model)
;[ [ Value \\ [ + | j]
GRPO Update

Compute
Reward

—>7y = Egann@ [Au(ql)}

e g S A LI

o %L ET GRPO 40 BA4E 4205
18 A % B ¥ # memory bank

o Je#4#HASmemory L%, ME
RSk EE 2

© B RS R S T
Memory Bank

% 4 memory bank
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ALFWorld
Models Parameters AIME GPQA HLE HotpotQA SR PR Average
Frozen Executor: Qwen3-8B-Thinking
No Memory 2 51.67 52.53 751 62.00 41.04 68.91 47.28
Self-RAG 8B 30.00 43.94 8.56 25.00 30.60 54.23 32.06 .
ReMem 3B 6167 5354 6.42 15.00 46.27 6617 4151 Qwen3-4B pg A AL 4 UMEM
Memp 8B 46.67 49.49 11.22 62.00 44.78 69.78 47.32
Llama-3.2-1B-Instruct 1B 51.67 52.02 6.42 59.00 47.01 74.13 48.38 = A executor FBIZZAEE T
UMEM-Llama-3.2-1B (Ours) IB SOEEEEE 6905 | 61005 44785, 7214150 BADEZ 22 BAT RALAI
Qwen3-4B-Instruct 4B 55.00 53.54 6.95 60.00 40.30 65.92 46.95
UMEM-Qwen3-4B (Ours) 4B 583333 52025 8.02.. SRS OB
Frozen Executor: GPT-5.1
No Memory - 40.00 57.57 6.95 39.00 61.94 66.67 45.36
Self-RAG APT 50.00 57.58 7.49 42.00 70.90 83.71 51.95
ReMem APT 30.00 62.63 8.56 43.00 73.13 79.60 49.49
Memp APT 45.00 62.12 10.16 52.00 77.61 81.34 5471
Llama-3.2-1B-Instruct 1B 43.33 61.11 7.49 51.00 61.94 73.63 49.75 r
UMEM-Llama-3.2-1B (Ours) 1B 45.004, 7 1626355 DES6 S ERERE 64.18,22 7537417 517920
Qwen3-4B-Instruct 4B 46.67 62.63 8.02 52.00 70.90 78.86 53.18 UMEM-OQwen3-4B 12 }4& 32,47, 4%
UmM-QWEﬂ-“B (OUI'S) 4B 51.67754] 65.151—2”?, 8.561{)_5 54.(1)12“ 82.84111.9 84.201«5|3 57‘74T‘1-‘3 Q ;};E }§ I 195 —?
Frozen Executor: Gemini-2.5-Flash RCMCI’I]%\? Memp + 17}] //."?\7}:%@
No Memory B 53.33 73.23 10.16 30.00 55.22 72.89 49.14
Self-RAG APT 56.67 71.72 10.16 42.00 59.70 74.50 52.46 ..
ReMem APT 56.67 70.20 10.70 36.00 56.72 75.62 50.99 (GPT-5.1 & Gemini-2.5-Flash)
Memp APT 53.33 74.75 7.49 41.00 60.45 76.74 52.29
Llama-3.2-1B-Instruct 1B 51.67 73.23 10.16 42.00 53.73 71.27 50.34 F-35 37 H 3.03% A= 3.18%
UMEM-Llama-3.2-1B (Ours) 1B 5833 7172, SR 2.0 5896152 ETI oS00 4
Qwen3-4B-Instruct 4B 56.67 72.22 9.63 42.00 52.24 72.64 50.90
UMEM-Qwen3-4B (Ours) 4B 60.00-5: 7626.,, 11.76.,, 45005, 61195, 7861, 5547,

€2 Alibaba
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Gemini-2.5-Flash

No Memory 45.36 49.14

ReasoningBank 53.76 +0.82 54.39 +0.59
MemRL 45.91 +0.59 51.67 +0.87
EvolveR 55.34 +0.58 52.42 +0.47
Memp 54.24 10.73 51.60 +0.58
Qwen3-4B-Instruct 53.67 +0.49 51.00 +0.91

UMEM-Qwen3-4B (Ours)

58.10 £0.72

55.46 +0.82

f£ 5/ benchmark k 69-F35 4 £ B~

€. Alibaba
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Model Param AIME GPQA HLE Hotpot ALF SR ALF PR Avg

FROZEN EXECUTOR: QWEN3-8B-THINKING

No Memory = 51.67 52.53 7.51 62.00 41.04 68.91 47.28

Llama-3.2-1B 1B 51.67 52.02 6.42 59.00 48.38
60.00 54.04

UMEM-1B (Ours) 1B 153 190 6.95 61.00 49.82

Qwen3-4B 4B 55.00 53.564 6.95 60.00 40.30 65.92 46.95
58.33 8.02 63.00 50.75 73.13

UMEM-4B (Ours) 4B 13.3 52.02 . 250 110.5 e 50.88

Qwen3-14B 14B 57.22 53.71 7.84 61.67 47.51 70.69 49.77

UMEM-14B (Ours) i

$2.0

« UMEM-1B #o 4B A A3 042 5 E B ILMEAE T 1%
* KA UMEM R3¢z irEg; UMEM-14B A2 A R MEITIC AR I 4 7%, B8R T AL

- Tt ke it
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Method single-bench avg cross-bench avg
UMEM-4B
No-Train 53.18 52.92
No-Memory 45.36 45.36
CTU #1 ERR b o1
Method Cross-Task Utility (CTU) Error Recovery Rate (ERR)
UMEM-4B 41.47% 23.17%
No-Train 39.29% 17.80%

s BAELSY T HAEE—F I, GPT-5.1 Executor F M 57.74% — 58.33%; Baseline & I, i P 447 %
e Cross-Task Utility (CTU) #= Error Recovery Rate (ERR) 4£8f UMEM 2 [2 5 4E 57 Fl & 7 5

= - Ay
62 AI | ba ba N ggs? tao dg business anywhere | ILXTREEMAIEE
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| A 89 BAEAUH) 2F KB A Agent JEF € 2

I HSCodeComp it PN IR BAR G MEVAR B, E AR VT S 6 IR LR
I DeepWide Seatrch KEBESLSEZRGNNPATES AR EERLEERE

L AT egSearch Agent, £ R 2 22 it Agentic RLAL AL #9Search Agentéh: = % X 49 L-E L4
AR KIS R TS A IETE N B R E R AR oA a9t
ST THE— 2 CEIIEAT A 8 RIE AR T ik Fe 2L ot L],

e QN TN

- — ke it
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| Etkie 42
B Verified Data Synthesis ®& Verification-Driven Trajectory Construction [> Verifier-Guided Test-Time Scaling

Single-Agent ReAct Multi-Agent with Verifier Sub-Agent LRt =
% Graph-based QA Synthesis | Verified i MUBTRECRE WIS NETSE iR @& Agent Rollout (within T_max) i '
1
. ]
® Answer-first reverse search & Single Agent & Main Agent (Decompose) s :
e Structured attribute profilin " . " " ER
it e : v loo ¥ i Verifier-guided Test-time Scaling =:- i
@ Adversarial uniqueness verification - P = 3
g Think:=—s Ack'— Qsers Q. Search Sub-agent (D Degeneration signal -> Discard All -> Re-rollout i
el 1
Veg\'ed v ¥ SFT+RL :
1
Answer @ Verifier Sub-agent — © Per-candidate checks: Rules + Marco Verifier 1 | !
Q, Agent-based QA Synthesis Verified v
® Question Agent: evidence-first generation © Final Verification ~+ t<T_max continue | t=T_max Joint Verify
PR LS R Trajectory synthesis + Rejective Sampling + Decompose + Verify + Re-explore + Rejective Sampling v

e Verifier Agent: grounding + uniqueness checks

. © Final Answer
> Trajectory Recovery: Reflect + Re-rollout (both frameworks)

© verified QA Pairs (Graph + Agent) E single-Agent + Multi-Agent Trajectories — SFT Data Test-Time Scaling
Verified QA Data Agent Trajectories Trained Model
-o- Training Pipeline SFT  —» | RL

M1 38 B 38 B AR R Verification pattern#) 3%, RABIEES R T ERHI R EFRTISHHR

€2 Alibaba
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‘ 0.20 -

Sample Proportion
o
e
o

0.05 A

0.00 +

0:15+7

v"—

= R EQAZIE S MR

Token Length Distribution Tool Call Distribution

ASearch == = ASearch (avg)

DeepDive == = DeepDive (avg)

REDSearch == = REDSearch (avg)

Qurs = = Qurs (avg) 0.20 -

ASearch == = ASearch (avg)
DeepDive == = DeepDive (avg)
REDSearch == = REDSearch (avg)
Ours = = Qurs (avg)

=
=
w

0.10 4

Sample Proportion

0.05 A

30 40 50
Number of Tokens Number of Tool Calls

o BSPREK: hefT A M T B 6 5 R = Multi-hop IR B R QA HE?
© ZHRARTRIIEM IR Generator 4 2y R — Attacker 3% & R 5] — Analyzer 4k .25 Rk — KB

- i
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| BiEiT ASuidikfE & £

& Verification-Driven Trajectory Construction

Single-Agent ReAct

& Single Agent

v
loop
Think — Act Observe
4
E Answer

Trajectory synthesis + Rejective Sampling

Multi-Agent with Verifier Sub-Agent

@ Main Agent (Decompose)

v
x N

Q  Search Sub-agent
4
© Verifier Sub-agent

v

© Final Verification

+Decompose + Verify + Re-explore + Rejective Sampling

I ) Trajectory Recovery: Reflect + Re-rollout (both frameworks)

& a3 Agentic RL9)|

@ Redis £7F — HI)F QPS 1218

search("X")
search("X")
visit("url_A")

Rollout TEiAA

\ HIT
Redis QPs
/ =l + 77 ~ | 50%+
- MISS

@ 2B LLM-as-Judge — R 5 EHHFHTH

G ™ Rollout Bt I [

~90Y
% Reward re{0,1}
Qwen-Turbo

REERA (BEM)

Judge FEASEE(E ~80%

re{0,1}

g :
GPT-4.1
LT

+ 545 Reward ik SHEBBHHIT

« SFTXA B 3.

IR I EAT ) BT A
o A TFir&e9Agentic RLI| 469 ML
LLM-as-a-Judge Reward #+ &

L1485 2 oo e A

G R FAE G An AL
(1) Redis %Li%i}\#ﬁ'c/}.?i#lldék% B QPS W44

R E TR0 = T I

(2) )&
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| B4R

|
O O O O ¢ 0 O 3 6
3BL | ] |1 | BBI L | | SBL | || I (] | | BIB L I L
|

| === L I i
. . 6726 ! _ﬁ 5 709 735 | 754
: : i dlers [T En : ; 65463.91—”\: 64.3
. S a7 Ca67 a78 > a7 = @ S M
L 434 52 40.2 | G = ! ;
. g el ——< 361 $ m o :
311 : i 291 :
241 m | — N
Uﬁ Hit JL J H u ;L -
ero CPM- Tongyi- Miro DS  Minimax Marco ero CPM Tongyi- Miro DS Mlmmax Marco Miro CPM- WebExp Tongyi- DS Minimax Marco ero CPM Tnngyl Miro DS  Minimax
TRAC 4B 30B 30B V3.2 M2.1 DR-8B TRAC 4B 30B 30B V3.2 M2.1 DR-8B 8B 4B 8B 30B V3.2 M2 DR-8B TRAC 30B 30B V3.2 M2.1
A A I
BrowseComp BrowseComp-ZH xBench-DeepSearch-2510 GAIA-text-only
@ Marco DeepResearch (Ours, 88) ) <88 [ =308 [ Foundation Baseline Name: Miro = MiroThinker, RE-TRAC = RE-TRAC-4B, WebExp = WebExplorer-8B-RL, CPM = AgentCPM-Explore-4B, DS = DeepSeek.

¢ Matco DeepReseatch: Qwen3-8B - SFT + GRPO - 128K - 8B #L4£ ik 3|47 & 5 - K-F
o A iYL EHLER 4 30B L& DeepResearch Agent}t gt

= o ol
62 AI | ba ba e-gsr);1 tao dg business anywhere |  iIEXTREEMEVEER
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| Table-as-Search £ AI&F 47 53E (BD) L4565 A

Multi-Agent ReAct Baseline

Outcome (Incomplete & Low Precision): Models / Systems ReAct Col-F1 Item-P

Merchant Platform Store Name Email Phone Verdict g

Gemini DeepResearch - 312 58.3
Progressive Lighting Amazon/Site Lights Online NA (866) 688-3562 v
Brand Name Lighting Amazon Generic Store NA NA 4 Claude-Sonnet-4 SA 39.5 35.2
AvitaLights Etsy David Avital NA  NA X(Not US) 1 MA 393 44.2
HANM Etsy NA NA NA X(Invalid) Claude-Sonnet-4 9. )
Wholesale Lighting ~ Amazon NA NA NA X(Not Found)

Our proposed TaS Framework

Performance: Column-F1: 80.0% (False positives), Item-P: 73.0% (Missing contacts). Claude-Sonnet-4 (TaS) MA 55.9 63.5
+ 32B Sub-Agent MA 52.7 67.7
Merchant Platform  Store Name Email Phone Verdict
Meyda Lighting Site Meyda.com sales@meyda.com  800-222-4009 v
LFI Lights Amazon Light Fixture Ind.  info@lightfixture... 877-534-4621 v
Hammerton Studio  Site Hammerton Studio info@studio.ham... 801-973-8095 v o
HitLights Amazon  HitLights customer@hitli...  (855) 7684135 e Claude-Sonnet-4 4, F Gemini-
Commercial LED Site U.S. Wholesale info@commercial... (313) 528-7900 2 < o= ) ¥ v
LightArt Site LightArt info@lightart.com  206-524-2223 D eepResearch -”‘-% 7 ’T_ %]- 'H"/i v 5&;%
o #H Claude-Sonnet-4 24 32B SFI
TorchStar Site TorchStar info @torchstar.us (800) 990-7688 v
Search Agent X K R ef itk
Performance: Column-F1: 95.0% (Correctly identified US merchants), Item-P: 78.9% (Rich
contact details).

€2 Alibaba
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152 (Application Scenarios)

HRER RIEES

...................

Input Data Stream | EER%M (Rety) X | ZERAE HIEE®#Z (White-background Image Auditing)
* : : AR % {EATRRATZ (Short Title Reviews)

1. Action it : 4. Validation

NIESTE 3132 Retention & Adaptation AR R EZ E&/{5&IR3I (Authentic/Counterfeit Detection)
(R21E)
MR (Business Impact)
it ) G 232 Candidate fEbRitE HEEEE UMEM 35
2. Rewarding RiREIRES 3. Reflection WEIBH ATiB# 3-5 & BEER
FHEHE Ground Truth |~~~ 0" T RBERFREEA

e T BREER ATfhcEs [+11% PReES o

AR AR EL iU ES Sy

XA LR FHRRTEGET, ANEEAREAFLEHSEL
AL FHIF4 K, Self-Evolve Agent Memory 2 £ 2 Rk FHK&

= Ay
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| Agentic RL - Marco DeepResearch£BD i 4-F=HSCodeComp I 4~ & ]

;\'3 100 95.0% | guman
EE (Model) REME BD email ST [ — »ar|7o> :
< |Ours: 65.0%)|
e
_329B- ST s
1 Qwen3-32B-SFT 328 79 = [=)
HE S B B st avan
—
o 29.0%
= T
3 MarcoDeepResearch 8B-RL P 68 6117 8
Release brd 11.9%
I 1.3%
6  DR-Venus-4B-RL 4B 46 64.4 S
o ’b’((\
o o 0O
- MarcoDeepResearch 4B-SFT -~ &1 o ‘?\‘)((\
DR-Venus#{#E + MarcoDeepResearch#{#E + ¥z ) (9((\
Agentic RL & 4+ HSCode
MarcoDeepResearch 7£AIBD ik = AR L=
p i $3F: PMERREE B - Ko B +18.2%

& o
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@ Hugging Face Q. Search models, datasets, users... ¢ Models ~ Datasets [ Spaces ® Buckets new [ Docs Pricing

& Datasets: @AIDC-Al/HSCodeComp © ®like 10 Following @ AIDC-AI 986

Tasks: Text Classification §9  QuestionAnswering  Modalities: @ Tabular Text Formats: {1} json Size: <1K ArXiv: [ arxiv:2510.19631

Tags: e-commerce  agentic-ai  code-classification  rule-application ~ benchmark  Libraries: @& Datasets [ pandas @ Croissant +1 License: #® apache-2.0
» Dataset card B9 Data Studio 1= Filesandversions = ¢xet & Community ' Settings

= B Dataset Viewer © Auto-converted to Parquet  ¢/> APl ' Embed @ Duplicate EB Data Studio - Copy to bucket New ¢/> Use this dataset

split (1) 2 Edit dataset card
test - 632 rows v
Q. Search this dataset Downloads last month 841
product_name product_attributes price currency_code View full history

stxring - Iengths string - lengths float6d string - classes

——————— —.I .I..—————— I—— — === {s= ] Number of rows: Total file size:

32 128 144 2.3k 8.27 29.5k2 2 values 632 10.1MB

European and {"0rigin":"Mainland China", "Measurement 41 CNY
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Importance-matrix (imatrix) GGUF quantized versions of AIDC-Al/Marco-

DeepResearch-8B for use with [lama.cpp and compatible inference engines.

For standard quantizations without importance matrix, see Marco-DeepResearch-8B-

GGUF.

About the Model

Marco DeepResearch is an efficient 8B-scale deep research agent developed by
Alibaba International Digital Commerce (AIDC-AI), based on Qwen3-8B. It
autonomously conducts open-ended investigations by integrating complex

information retrieval with multi-step reasoning across diverse web sources. The

model uses tools (search, visit) for iterative web research with built-in verification.

License: apache-2.0
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