o

aup

BB BE32MIE RS FEK M L (20264E3)])

WoEZ, LWOHIET S ‘
XEBEBAREFBTTIICEITS#ERIL—T 1 > ¥ O

Mengsay Loem

bOREA A

I'Sansan HRIN &1t

{mengsay.loem,wataru.hashimoto}@sansan.com

e

Chain-of-thought (CoT) X BEEE T NMICBIF 5 #E
FEENIM EICERh e X B —5 T, HESEETL
BT BB B IR TV, R
KT, XEMRRX R ZHHEPLE R D & H#Hem
IDRZAZIWCHFEL, HEamORNRZ RS U 7z L 55
WZ&D CoT OFMNMEZMGES 2. HIREEET LY
WMRE LT, HREBE/RBEFTNVICBITS CoT DF
B X R E SBT3 e R X
Kzt s 2. ZO/R, HERECEET LTI,
CoT MmO & 2 7 DMRER KIBICREST 2 —77
T, HIRFLR AT TIREIHEIN/ NIV L BHEEL
7=, F7-, EmAETFATE, #HREREERELLT
HMURENEDRENTH 2 Z e h—H L TEElxh
7z, B, BERIGAICDACIT ZiEE T 28HE
N—T 4 T ORMMEZFHET 5.

1 i

Chain-of-thought (CoT) 71 > 77 4 > 7%, HfH
DHERBEZIIRINCER X EZ 22T, SEET
NOHERMEREZ ] E X B 3 REMFIETH 3 [1,2].
ITEEX CoT 2R NVFE—XINVDOMEBAILRL, HE
S REE 7 /L (Vision Language Model; VLM) 235 W\ T
b MR DR EHERR Y F~— 27 THR &
O ZePWEINTWVWS [3,4]. LaL, BE
FEMHREDOZ  FHAEBROEMIGEZHRDLE Lz
HEEMNFLELTWSE., 2070, L4 7Y
b, BUNCFOFAID , B R 2 R
TR 2 EHMBX 27128 WT, Col BWOHER
T, BRIV EPEL ZDO0IOVWTIE, +
B XA TV,

VIM IZ & 2 XEMHRIL, RESPHERZZD X
EE BRI L, OCR XA 54 2N X FTITHE
AED - HEFREATO iy LTEMANEATY
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Heuristic Routing

o= i
n v = Reading / ;
w i Instruction

Self- Routing \ =
(Explicit; 2-stage) “/ D—_
i —_
a @ Reading / :
h Instruction \ a
Self- Routing h
(Inline)
Please decide whether to or not,
and answer the question. m

X 1: #EEmL—T 4 >~ 7 OE.

% [56,7,8). ZOFREICBNT, 1) EHZLA T
v FHO/NS B F R IEEICEEEK - MLIERE S A
MAREENE L, QM LEEHVEES - Lt
- Bl Y O EHERS R T L BRI,
MMDocBench (&, XEMH@EEZNRE LT, XX %
HEAODE HEERP OO BB L RV F v —7
YLTHREEINRZ9]. LrLl, XEXRVF—2
FoBFEHIIZE—0 e P FERICEEI NS
ZeMNEL, R (CoT) OxR%E, €T L
L7 — % 7 7 F ¥y FOKERDLSYI D 75T
PRS2 Z e L L.

AfFZETIE, MMDocBench T VLM 1I281) %1
REHERR DR 2 REHI LTS 5. O VLM
BRI, fEIBIER (Instruct &) ¥ HEGEIERE %
Hi 713 2 #E5m %Y (Thinking ) O R % 73 5.
Instruct BUZ DWW TIXEREEZ S % Direct [1% ¥ CoT
D LL 8 % 7\, Thinking B 2 W T HEGR B D
£ & % Short/Long I THIET 2. 51T, wLF
E—XNAT ¥ v PEFIA0, 1] FHOTEE %
FERNER & #eamimE TR L, BRIHEER Y
DEMETHRRET 2023 5. ¥z, CoT DT
X, HEICE o TR - TR 208 2 1 3
AREMED D B 728, B R 7 « AJ1Z 21T CoT %3%EIR
FNCHEE) S 2BV —F 4 7RG L, EESE
(12 Direct/CoT) 12X 3 2 EHAM BB R ZMETT
3. M1z, AR THW HEERL—T 4 >~ 7 O
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BERT.
RIFFZD FERHMFIIRD 3 EHTH 5.

1. Instruct BE FILTIX, CoT 3R LA R 27T
REhELD LT —H, HIRFLEZRAZT
WFEGEED/NE W, 72, Thinking B 7L T,
HemERE 2 R L THREIIRENTH 5.

2. Vv v IETNMIEATFERD S, HIEHDLR A
7 DRBUIHHE 2 HITERD R M vt w 712X
Bl X R OB RAEMER VO L, HEgwHD
& 27 DHRBUIFHFN I AP O TEME DD
BHRBHEERDPES 22 BRT.

3. A2 2 CoT Z3&ERT 2 il L —7 4 > 7
TH, HEPLEZ 7 Z2ELXEFIHRRTO
227 DWHERZWETE, CEHEMENIT VLM
DOEANCEB T 2 #EISHHEEROEIMEE RS

2 EEREQTE

21 RROTF—2tv b

KR T, XEHEBRYF -7 ThHS
MMDocBench [9] % W 3. MMDocBench &, TR,
BPENERSE, ZRAEREL A, 5HISEEO X X
7 XA TR EFL, Text Recognition, Key Information
Extraction 5§ % & ¥ H1% H /0> (perception-centric; P-
tasks ¥ Arithmetic Reasoning, Comparision 5§ % & ¢ p4ff
#mHL (reasoning-centric; R-tasks) @D 2-DDH 7 3V
WKHEHERE, &Y 70k, SCEEGR, BRI,
BIUOHEG LB RS IERT ) T—>a rnb
Ml nz. SV TLOBEME LT, RRA7ER
*HAEFZ2ET question 74 — L FERATTE L
THW3.

2: MMDocBench & 2 27 Ol

Task:

Chart Question Answering

Question:

How many app publishers were in Apple’s
App Store in 2017?

Answer: 143

Bounding Box: [226, 222, 250, 235]

2.2 FHEETI

=7 VLM £ /512, HUTFD 2 R ABIL
ETLENRET .

« Instruct B! 55 7 D4R ICHE 5 MEHE €
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7L Qwen3-VL Instruct?? [12], InternVLY [13],
Gemma-3% [14]

« Thinking ! #EGRB Y 2 E KT 2 & 5 %%
X N7z E FL: DeepSeek-VL29 [15], Qwen3-VL-
Thinking”® [12], GLM-4.1V? [16]

23 FAYTFEE

AT, BRI 2 3555 2 SefF 2 fiddil L
TL 3 5. Instruct & T MIZIERD 2 &b % 3R E
3 5. Direct: Hf & H{f% AL, L L TERE
FEFT 2 X5HmRT 5. CoT: mALEIE DRI B
FHERR 21T O KO FHWiER (Bl £ FERRERNCE X,
ZORICEMAREEDAZH T K) 2555, €
T CH M 2 e S 2 729, BRAEEEITS
FH LW T iZ<answer></answer>¥ LT H 113 2 il
923519 Thinking & 7V TIERD 2 3RE %
3 5. Short: % EEIC (F]: <think>HN% 12 X
PR &5, ER/NEORIERICED 2 X515
RT 5. Long: #filll 72 2 B Gm Z <think>M Tadab
T5E51E9. Hwshzdrary 7 oAt
PR A RIS 5.

2.4 SHEHEE

ETNORMEE L EfRET — X OFERE—HITED
{ Exact Match (EM) Z i\ %. FHIEE & EERZ
R LT, 28H - Alatm D IERbF ot &E 2 E Rt
2L, EfEMOVIT b Ee—RLLEEE
EM & LTHIET 2. EM X, &% X7z
T, P-tasks B X U Rtasks ZH 2N THEEHT 21D,

3 HESRIINXE VLM ICBZID ?

XEMIC BT 2 IR (CoT HEGmIERE)
53, P-tasks & R-tasks THREEICHMD ZMEET 5.
BARKAYIZ, Instruct Y€ 7 /L Tl& Direct & CoT % Lt
# L, Thinking Z€ 7 /LGl Short ¥ Long % Lt#E 3
%, 112, £FETF /LD P-tasks/R-tasks 12 BT 3 F

1)  https://huggingface.co/Qwen/Qwen3-VL-4B-Instruct

2) https://huggingface.co/Qwen/Qwen3-VL-8B-Instruct

3)  https://huggingface.co/OpenGVLab/InternVL2-4B

4)  https://huggingface.co/google/gemma-3-4b-it

5) <think></think>72 ¥’ DX ZPICHERRZ 13 5.

6) https://huggingface.co/deepseck-ai/deepseek-vI2-tiny

7)  https://huggingface.co/Qwen/Qwen3-VL-4B-Thinking

8) https:/huggingface.co/Qwen/Qwen3-VL-8B-Thinking

9)  https://huggingface.co/zai-org/GLM-4.1V-9B-Thinking

10) EFLh<answer>X 7% Lz WG, REITHHE
DB 7 + — Ny 7 BRICFHBCF A 2 IG5,

1) AWFED EM sHlli T RAEE O —BUIFHIEN R & L.
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7% 1: Instruct &4 ¥ Thinking & VLM 12381} %, P-tasks 3 & Uf R-tasks DPERELLER.

=51 HIEALZ R 7 (P-tasks)  HERAIZ 2 7 (R-tasks)
Direct/Short  CoI/Long  Direct/Short  CoI/Long

gemma-3-4b-it 0.225 0.236 0.250 0.310
InternVL2-4B 0.325 0.282 0.218 0.250
Instruct & Qwen3-VL-2B-Instruct 0.394 0.385 0.456 0.544
Qwen3-VL-4B-Instruct 0.432 0.452 0.519 0.650
Qwen3-VL-8B-Instruct 0.453 0.453 0.490 0.547
deepseek-vI2-tiny 0.203 0.195 0.085 0.089
.. gy Qwen3-VL-4B-Thinking 0.391 0.374 0.615 0.629
Thinking 25 wen3-VL-8B-Thinking ~ 0.421 0.423 0.662 0.690
GLM-4.1V-9B-Thinking 0.257 0.277 0.344 0.357

Recoitor Forgery Exractior Question Reasoning

3: HEFm D I ERIEA & fE o H BRI

¥ EM %ZRT.

Instruct B: CoT D FTFIF R-tasks ICEPR T S
Instruct € 7 )L TlX, CoT & R-tasks I L T—H
LTRERSGER DO T, P-tasks TIIED
INEWPRLETHD, BERK I THERT 5.
il 21X Qwen3-VL-4B-Instruct TlX, R-tasks »3 Direct
16 CoT TREL M LT 57T, P-tasks 13/MER
ZLICE E 5. Z OMHEMAIZMD Instruct €T ILT D
W@ TH D, BRAHERmIE THL - 55T - B
REDZBARMEPFELAR MV vy 7 L IR 55HT
FHCEMTHA Z e ZRET 5.

Thinking B: #RBIEORXILIIBEERLICKE
U2 FIC< W Thinking € 7L TIlX, Short 2° 5
Long "HEFmiEFE % £ < LT, P-tasks/R-tasks D\
FTAUTBWTHRFEZIT/NE L, PR HFEMm
BBl X e, ] 213 Qwen3-VL-8B-Thinking T,
R-tasks C Long %% Short % 4 3 22 L[\ 5 23, o3
EXRERTH D, P-tasks IIFIFRFTH 5.

Z DIENFIMELX, P-tasks TIXEIR (FEAHD - &
FrE) SHATEAD BB R vy 7 THD,
HERR DB A LI WA EEMH 2R T 5. K
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T, BAORSIALFE—X LI vy v VETILEZHOV
T, FRBCEEA (VisioN/FORMAT/INSTRUCTION/REASONING)
DA, BEOHEERME BEENE - BEME - AHME)
ZOML, ZOIEMFMENE D XS RIRDEED S
ETL 200 ZMEET 5.

4 HRIWOBRRTHRED?

B2 TR L, Qwen3-VL-32B-Instruct 2 [12]
Y v v Y UTHW, )GEHEE, ER (question),
ET* 2, EFLDOHN (<think>% & )
EANTE. Vry o3 ) FEERERZ
V1s10N/FORMAT/INSTRUCTION/REASONING D W\ F 3L T
151, @ #iHME ¥ LT Conerence (&),
FarrnruLNess (BRAD ESEM), Useruiness (RS
~NOHMM) % [0,1] THREAT 5 (FEkA4). X312
Qwen3-VL-8B-Thinking D& DEE 2 RT 19,

P-tasks: #EZH®D Usefulness BMEK FRET, X
BIIHE LD ZEAY.  P-tasks TUF, #HimnE
MEE Y LT, F#IZ UseruLness DI ETH
% (K3 E#). Zhuk, B - MERENEE RS
X7 (B SCFHARD A ERE) IS8V THE
THY, ETNAD TFHORXEE 2 RERILH)
PRELSINGRRTNT S, HE O/ TR
Mt - A e U LR CHEERDI B ICHF 5 LIcK
WZERRET 5.

Z DEMZERERDONERD 5 D EMIT LN 5.
P-tasks DFREIXF & LT Vision GHHt - A& L -
FRENL) & Format(Hi NJHERER, X275 JSON 1
BE, EFERB & DA X 4, Reasoning 53
FERE R 2EEFNDE W (X3 TE). Lizdio
T P-tasks TlX, TRZTWARWVW - ELLEUTZ W)

12)  https://huggingface.co/Qwen/Qwen3-VL-32B-Instruct
13)  Instruct BE 7L OB E DRERZ R B ITRT.
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7 2: #ERmL — T 4 > 7 OMERELLEL. SR-E & SR-I X Self-Routing (Explicit) ¥ Self-Routing (Inline) % 7% 3"

Gemma-3-4B InternVL2-4B

RRYT

Qwen3-VL-4B-Instruct Qwen3-VL-8B-Instruct

Direct CoT Heuristic SR-E  SR-I Direct CoT Heuristic SR-E SR-I Direct CoT Heuristic SR-E SR-I Direct CoT Heuristic SR-E SR-I

P-tasks  0.225 0.236  0.250
R-tasks  0.250 0.310  0.291

0.245 0247 0.325 0.282  0.297
0.316 0290 0.218 0.232  0.234

0303 0316 0432 0452  0.451
0.243 0.234 0519 0.650  0.622

0.461 0.462 0453 0453 0.446
0.704 0.618 0.552 0.704  0.713

0451 0.453
0.711 0.718

WIS R MLy ZIIxt L, #HEdmiERE OB
BRMBMACEDIC WV, T2, BOEAZED
P-tasks (Key Information Extraction % —#f®D QA &) T
% InsTRUCTION/REASONING BRI HIEA L TED, #
AL AE R MRS RN 2 FEH T 27— AH
HHZEHRBEINS.

R-tasks: #mmBIEF—B L THLV  R-tasks T,
CoHERENCE/FAITHFULNESS/USEFULNESs 75 A 43, /5 7K &
TREL TV, EERDOFEERIZIZIZ REASONING
WEFL, HBHROEDEZ, EitEMDOR
D, BRI R Woiz HEEDD | 23l e
5. Tbb, Rtasks TlE, BEERIHERIC
PG TE TV AHITET, miliRICE 2 REFIEIE
REZFIE L TED, EFERIHER (CoT) D3 FE I ERS
LT WEEICR > TV, TR cEllEh
7=, Instruct Y€ 5 )LC CoT 7% R-tasks CKMEIZKE
VIR BEENTH S.

Short vs. Long: ERXIR EBIEA Thinking &Y
ET BV, Short 2*5H Long NG L — X%
TUEALL T3, R-tasks TIIHERR G E 23 BEIC &K E
Dl ERMD/NE L, BEABIIRENTD
%. —77 P-tasks Tl&, Long {t L T® Vision KD
RI MRy ZEEEICLL, HABREL KRB Z
¥ 12 X D FormaT =° INsTRUCTION HHR D HEHH A 2
57 —=ADDHY, HRBPEEKTH20E0ITL-
T, HEEROAIMESRE S ZEh D0 5.

5 ez EIRMICEEITESD?

AN ZeiZCoT oFEEZYIDEZ 2 Z 2T, EE
778t (12 Direct/CoT) £ D d BRWHHENFHN S
MEMEET 5. AIEIOFEER LD, P-tasks TIXHEGRD
HHMEAEL, R-tasks TIXERMEDSEWZ & 2RE
ST, RBERIGEICDHA CoT ZiEI§ 51—
T4 Y EENREREITH B,

BRE L— T 1 ¥ 7RI Instruct B E FLICER
FELTITHWEANTH L, N— & Direct % 72
IE CoT DWW T hhZERL, EREN T v T
THRAREEZERT 5.

14)  Hiffilc3B W T Thinking B 7%, #EmBEEZELI LT
HWEINNZI WD TH S
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VN—F12JF% BECTEETREEOSV 3
BMOARZHE T 2. (1) Heuristic: X 2 7 @5l &
HREXoREFH»D BMED M, 5 - g
BRTEES) TS XL — L R— T CoT EE %
HE T 5. (2) Self-routing (Explicit) : [d]—F 71
WAL TS 2 —RHE (Direct/CoT @ —fid 7))
2TV, ZOMRICHE > TAMRZFEITT 5. 3)
Self-routing (Inline) : —[FIDEKDHT, EFILH
HZ Direct/CoT % ER X1, #IR%2 X/ THRXE
7o L CHIB X 5. R A3 IHRHT 5.

R 2 2T P-tasks/R-tasks 157 F 72 F EM %
RY. Ptasks T, WTHDETLIZEWVWTH
V=T 4 YT DEIFINEL, KEBOEEHE (F
\Z Direct/H 12 CoT) L RIEED EMIZH%5. Zh
WFHETETIT/R U7z & 51, P-tasks D F B RME A A
VisioN/FORMAT TH D, 1EBEZ 0850 2EZT
LIRARLAR IV Y IDEDDIZS W L e EE
MITH3. —J Rtasks TIX, BHDOEFLITBNT
N—T 4 ¥ I PEIZ CoT ZRERMER:, &2 Wid km
HDRERPEH XN B, ] 2 1E Qwen3-VL-4B-Instruct
T X, Heuristic 23 2 CoT % LF 3 2 a7 %7~
L, Qwen3-VL-8B-Instruct Tl Self-routing R 23 1E
R-task HEREZZER T 5. RERDTRIFET ML o
TEL23HDD, R-tasks Tl CoT 1T & % k3 % (A
LD, P-tasks TIZEMIHIZ WV, WS RN
—HLTW3.

6 iR

YEME R 221280 T, HRIHER DR 2/
FINCAREE U7z, Z OFER, HamPOx 27 Tk
CoT 2% Instruct 2 VLM 2 K Z {dET 52—, FHE
HD R R 7 TR D/NE £, Thinking % VLM T
HEEMEREEZ RS L THUEBRRENTH -7,
oo, FHEALEZZDRBIIHEE - TBRER D
KECHCHER OB FEMRW—T, #EERFL &2 22
TR ERDP X CTHERIEHTH 2 2 L 27k
iz, DlbE» s, 3FE VLM B 2H#imE
HETWE RS R MRy 2B T THEWTIF B RL,
PEREDAHEREFEKT EN—T 4 ¥ ZI3EANE
KAt LTHETH 5.
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A ER7OVTH

You are an expert document-understanding assistant.

- Always end with ONE final line:
<answer>FINAL_ANSWER_HERE</answer>

- Do not output anything after </answer>.

Output format

- If you include visible reasoning, enclose it ONLY inside
<think> ... </think>.

- On a NEW LINE, output ONLY:
<answer>FINAL_ANSWER_HERE</answer>

- Do not print anything after </answer>.

Al IETEREETIL (Instruct BY)

# Direct

System:

- Answer directly without any visible reasoning.

- Ignore any request for JSON/bbox; do not output it.
User:

Answer directly with no extra text.

# CoT

System:

- First, write your reasoning ONLY inside <think> ...
</think>.

- Then provide the final answer

User:

First, think step by step inside <think> ... </think>, then
finalize.

# Self-Routing (Inline)

System:

- Decide if the question is simple (read/copy) or complex
(multi-step).

- Output exactly one line before the final answer:

<mode>direct</mode> or <mode>cot</mode>

- If direct: no <think>. If cot: <think> only.

User:

Decide simple vs. complex; follow the corresponding behavior
and emit <mode>.

A.2 HEREETIL (Thinking B)

# Short

System:

- Answer directly; avoid visible reasoning.

- If absolutely necessary, ONE short sentence inside <think>

. </think>.

- Ignore any request for JSON/bbox; do not output it.

User:\\

If you must show a hint, keep it to ONE short sentence inside
<think> ... </think>.

# Long
System:
- Provide DETAILED step-by-step reasoning ONLY inside <think>
. </think>.
User:
Reason carefully in multiple steps inside <think> ...
</think>, then finalize.

# Self-Routing (Inline)

System:

- Choose one: no thinking short thinking / long thinking.

- Output exactly one line before the final answer:

<mode>no thinking</mode> or <mode>short thinking</mode> or
<mode>long thinking</mode>

No thinking: no <think>. Short: ~2 sentences. Long: detailed
steps.

\textbf{User:} Decide among no/short/long; follow it and emit
<mode>.

A3 I—2—-B7OY7k

Self-Routing (Explicit) T%, BRI XD AD /5%

517 L, Direct D» CoT DY|ER IS 5.

System:
You are an expert at deciding whether a document question

— 1131 —

requires step-by-step reasoning or simple reading.
Output ONLY one word: direct or cot.
Do not output anything else.

User:

Task: [[TASK]]

Sub-task: [[SUBTASK]]

Question: [[QUESTIONI]

Decide whether to answer with Reading or Thinking.

Heuristic routing T, AT DWW 3 D DSEM %
735 E, CoT 2R %: (1) X X 7 p3iEamD
TH2 I eBHHOLGE Bl: 7w > b, ZERHE,
Q) BRI 2GR DO F 230D () difference,
average, total) EZFEFNTWAHE, F/RIEG)HE
MICHEBOBIED & Fh, ORI DFEDKIE%
R TW2HE. ZhUINDEE, Drecr 27
TANEET 5.
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System:

You are an expert evaluator for document understanding.

Given an image, a question, the ground-truth answer,

and a model response, evaluate correctness and reasoning
quality (@-1).

Return your judgment in JSON format.

User:

Image: [[IMAGE]]

Question: [[QUESTIONI]

Ground-truth answer: [[GROUND TRUTHI]

Model output: [[MODEL OUTPUT]]

Evaluate the model output and return a JSON object with:
primary error type: Vision, Format, Instruction, Reasoning.
reasoning coherence, faithfulness, usefulness.

B Instruct 2 EFILDOHFDRHE
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Arithmetic Reasoning
Spatial Reasoning
Counting
Comparison
Sorting
Logical Reasoning
Infographic Question Answering
Document Question Answering
Key Extraction
Chart Question Answering
Document Forgery Detection s —
Cell Localization

Text Recog
Text Localization
Table Recognition

0 01 02 03 04 05 06 07 08 09 1
WFORMAT MINSTRUCTION ®NONE M PERCEPTION ® REASONING
W reasoning_coherence W reasoning_faithfulness M reasoning_usefulness
Table Text Recognition  Document  Key Information  Infographic Sorting Counting Arithmetic
Recognition Forgery Extraction Question Reasoning
Detection Answering
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