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Requirement Ambiguity Detection Method Based on Large Language Model
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Abstract In modern software development, requirements ambiguity is a key factor that leads to project failure, cost
overruns, and quality issues. Therefore, the automatic detection of requirement ambiguity has been extensively
studied. Although these methods reduce the time cost of manual review, their solutions are incomplete for the types of
ambiguity detection, and it is difficult to fully cover the six types of ambiguity corresponding to language ambiguity.
The traditional method lacks the ability of in-depth semantic understanding, logical relationship recognition and
quotation/referential relationship recognition, which limits its semantic processing ability and cannot detect pragmatic
ambiguity and linguistic error ambiguity. To this end, we propose a large language model-based method called
LMAdetect for automatic detection of requirements ambiguity. For a given requirement, LMAdetect analyzes the
requirement according to the heuristic rules and the large language model, and classifies the requirement detection into
the corresponding ambiguity type. However, large language models often classify different types of ambiguity, and for
the classification results of large language models, LM Adetect uses a rule-based algorithm to assign different types of
ambiguity to different experts for detection. Finally, the detection results are summarized according to the confidence
level, and the classification results with high confidence are output. Experiments on 1 192 data of 6 ambiguity types
show that compared with the traditional rule-based method, the F1 score of LMAdetect is increased by 34.4%, and
compared with the method based on large language model, the F1 score is increased by 31.6%, and the F1 score of
pragmatic ambiguity and linguistic error ambiguity detection reaches 0.695 0 and 0.888 9, respectively, demonstrating
its advantages in requirement ambiguity detection.

Key words requirement ambiguity; detection; large language model; classification; semantic understanding
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Fig. 1 Detection process diagram of requirements ambiguity
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Fig. 2 Multi-agent application collaboration technology framework diagram
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AmbiguousExpert 55 £ G 14 1Y #1047, 10 5% o 8] 8 15 BE
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o W& il 4 B2 B i FusionAgent % 4 45 5%, 1 J] D-S iF
P HE A A5 15 TEAL A AL BE e By EvaluatorAgent Fl
RSValidator 35 UF i th I 5 5t 00 1k 5 B% , T2 B 1A 35 .
Pl 2 R 5080k 2 YRR AR — — X, Je A2 R B
A3 R ERCAC RN ICA o RICAZ AR Y ATAT 55
(R BV EE T S Chndiay A BT IS A R T i B SR R
SCTRRSE I (R 400 25 UE I ), o120 45 B8 1R 76 PHA T I 48 A B
(Y48 T SE U7 )RR, DS BB A R R (AN AE TR
FH L SR rp 2 =2 85 )22 48 OC 2R )5 KIS AZ I B R
[ S G 0 AR R R Cn DA s A 2R ), Gl
1 AT 55 18 BE SR W Bt 1L 25 SR il G R, T IRAL S
LL oz AREE T o DI AR 2 B e R P E
RERAE B, LARE 5 85 B 40 A ok R v 3t T e 2 oo
AT K8 T N B R 1 B = S o i

21 BEFBRRAHN A KL%

3 2ok o) 7 SR B SO Ty ¥R Y )Tz B, FRATT
B AR W R SR TR LAY 6 Bl SRR, 43
A RN L S Ay SO TR A R S T B
SCL TR SORITE A R ST R SR
We T ZFhiE PR, A SORTE | 2 ) vk R
RN B8 . BN SR B E R IR DS IR A
WE B, O Tk FIAPEEL, LMAdetect K
T A A xR X 75 SR SCAS R AT T AL BT O
TE Y B SR SR, DT A A5 A6 A R RR AR 4R, R J5 2 1Y
RIE 5 B B 4 S BE A

e B SR I A rh, FRATT R A 4 KIF IR 2
BT R R SCA AT I, o £ JOSORY 1) Y1 R0 B2 HUHR
RN B8 A S AR I 3 75 18 LR AT 40 A 1, B8 B B
TSGR AR AR ) A5 B AT T Y, SRR 2R
RS SRR HEAT T . BT s R, R
TR XT3 4 A58 it 1 AR I A9 RS 2 =R, DL S
TSI B RN A R B SRR I . BE X 4 280 4R B
24 NLTK. Benepar, FastCoref fl WordNet, 4= i¥, 57
FF 6 Fhs ISR SRR LR F, S0 A% B0 Jy 1 %) e — A
YA o o A 8 A k23 B, LMAdetect 7E
WY R SCCBI R “bank” & S0) A + bR SC(fgBr
“iEERAL) BB E DL TR G O, R T TR g
s AR e
2001 I U TR AR N A DU

Ry TR B 2 A Y SO A, 1 B SR N Y
TE B 2, ASHIF 5 A i & R DU B, Sk A A O ik
7T S0 . Gleich 25 A2 H B9 AL 00 9K 54
2 FE B R A T R RN ) i s SO ARSI T T, L An
) FH 1 D) 28 328 5 2 58 B O S 1) R3S 4o ] 1 A 0 A DT

fic, DLt ok PR BT i AR DL e A vk A5 . HR X
L D) Jey R T A A VL BCAR I, R 7800 7% 18 IE X
MR A e bR S e M . Sabriye 28 P H Y
POS # i J7 V45 ] Bl i) 1 o 8 ) o vk A ik
1B SC, B 2R SRy BR T Ry AR AR S W, Z W 1A SRy i
R A R 4 R A5 B o LMAdetect 7 I iR JE A 2
ST AR RN R o DUJEAE Y 3R] I DG AT A
B T RHE AL TR (40 “all” “some™ ) 1Y 1 I L3 B L
W], 456 1T SCHK B A i il oE AT — S0 A .
R I 24 Ak TR E T B i A e CH R
30 Ja) i, fid & I8 SRS I KON, o D) 1 1 SCR ST 1 .
IZ (B 30 HE T X 52 0 B 48 B I GE T 3 A f 2 38 B 4%
W, 7E 1192 Z5 75 K&, 75 5K 18 a1 1) £507 1
2ok 253 b X EC AR R A AR ), BEEE 30 F
R IR B AT AT 0k S K R ST SO S, [
3 35 R 28O AR L5 . kIS % TR T
i S BB v Xt 3 /) T T R 9 2R (40 Gleich 28 A
Xof i SR S5 R LR ) , B DR AU 1) 52 T M R Ak
e )1 %l X Sabriye 28 AP H TR, A SCH]
AT HET IR M 456 LN SCOCBA AL, 6845 I
n “ notify users” R A I F 05| &y o il 45
A2 AR 1) B 45 7% 18] (U “this” “that™ ) Aij Ji R JE A A 1
(T 3%z, B 4 5] S A4 s Bk Kb 2
M AE O, LR AR T SCRIRE C R . LA,
ASCY T A SR B i R A, BN T A sl
PEG RS IR DL MBS — B D) BE, >R WordNet i
A7 1) e 9] DL TR AN A BT, R SR T A o A R
W IRSLAATE, BB IE BN SOy 5% 44 B g A7 A
M H, ASCH 5T 3T SCRAE LR B{E KT 0.8 1)
e Se G HE P AL, 2 = 40 A 0 3R 38 T R v AR
S, R A S 2 HE AL e AR A I A AR e . Bk
XA I AT YT R TR UM bR g
TH M5 NLP B0R, IR B s 5 B A g [ F S0y
RE S, BAME SR T 7 i R . 5 R B RS
FIOUAH LA, LMAdetect 94 78 BNV 55 1 6 Fp
I R, BT S SRR b () PR TR
SCORHR) g5 Tz AR PERE

B X g B SIS AU A R e SR B v TR
AR E B IE F B, PR R 2 g Tk S I K&
HoE XL R S& A R A

B X AEOR TR Y B2 L, LM Adetect ' MU %S 75 oK i
) HR AR DRSS ) (4 < fast” “ clear” “ possible” ), X} F
B — A REORT IR, S T R A R DL AR, R
DR i A A 3 551
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Table 2 Ambiguity Type and Detection Rules
3R 2 RN A 0)
1 ST 5 X A R
O B FRENFETF 3017
T X HFFAELF AR, @ RBRTERILERS FF3ChE X “The system shall respond quickly.”
FMAFA ARG @ WA EiBG N, TR (“quickly” RBEH; )
@ Word 7775 F 22 )i it (40 WordNet ) H, HA LR & X
N N 2 IR G O D éﬂt)jt%[j;i/ﬂjf@ﬁjigﬁ ! “The old men and women ate lunch.”
3 34 ilyoiss @ ISR 1 v
i @ WA 2 15 B e e e R — S -
e u. O ARIBVEFAEAE SRl RERY R RE w . N
gy, D TR RIIL o) s 5y s R SR AT RER BT 1 Allfiles in the system are sccure.
B UA—3% 3 = W ok L ST (“all” BY7E LA A )
M E RS BBILES R O A AR RO i 1 “The svstem will nofify users.”
TR BRI, BRAIRSAHIEE N @ 5 F SRR A (%ﬁﬁ QW% .-
gz @ MFRIE/NTFET 5017, LIkt T4 24 *
o e D R R AR T A R — )RR 2 . .
gy PSRRI, o) W e b R AR (AN R ) . The data process daily.
SRR 3 TR AR 40 i (“process” FAYTE AR )
O Word 7 i F B A DL A “The sistern i fast”
EERE S B HEASRSEONEARNY @ HEHE Z A = R E RS .

@ AT KL NTEET 30 1)

(“system” PrE 4R )

1) B 3] iy 75 04 75 SR 7 14 BE AN 5 30 3
2) SR R Je Y i A P OR I SR S (Un e

ANER )
3B FTAE A9 R T iR 2 E 1A RIS, H
LB BT o

IR A, B 1A BER O SR R K B 1 K
0 DM AR SE, B 1k K R s R MR, R 2 A
S A SR DUTE: SO ST P 1 o S Y, R DRSO 1) A
PR SO B R 2. FE A Il 7R oh, B ) R R
AR e Bt S A1 T R SOAF B0 DA Y, H R S T
FL A SN B IE B 1 1) 5l Ak PR SE B R 9T P . X
ol i85 0 1T i 25 6 B >R BEA 1 B0 A 22, O AE T
55 S B B 5 RO AT R

BEXT 48 AN B35 A 19 42 B, LMAdetect 4 #C 2¢
T SR A v B9 4RI (40 “it” “they” ) FTH5 7 37 (40 “ this”
“that” ), Jf M2 4f L4 A 43 (il SCE O Al 36 43
U 3CH1 D X5 B 2 345, 4 F 48— A8 4, HIW 2
AR LR S5, Al AR DD i A g 1 T

1) F8 AR 53 R FH 30 4 22 1) I BH ff 1 SC3% 42

2) 1% 53 1 1) BOAR i 3t T SR 1) B IR 0 70% .

3)XF TR AR A3, 1% 4 5 B TR ) e R A AR
KSR, HJGIE A .

4) X T8 FHER 4, 1% 5 51 0 SR T IS S il
AT LR BN R AL 1, HR 2 AR B — R R

DL 45 b b, 55 1A SR S AR K, 1 A
FEARIE RT3 A X R ARER 4y, B TR
ST 55 4 A Z AR XIS 4, B A R HE
SCAR S

B X B 3 1 25 5 R T B R, 0] AR A ) A
3, BN E BB S B A 7254 (70 “be + VBN ),
Fi BB W 1 ) 2 5 AT A 1D S B U 3 A SRR AT
W, 5T A2, I A e 1R 10

1) /m) 0,55 1 21 25 8037 (4 “is processed” ) ;

2) 18 B B R B A 1R

3) 4] R i 40

BE0 A SRR B SR I e FRATTAE T SCA AR
PR 5 SR TR AT 1R FO A, BR TR TR A R A
B, Bl J5 0 A B0 2 A A B 0.8 1Y 1 ) Z 18] i 47 4
BT, #5 2 B AAE BAR SR (40 “ user” vs. * customer™)
B —BCH A R g O A W R AR SR AR . B
Xof H A AR, i K WY R R) 02 A5 AT AR D o B S 3
AR BEAT M, ST A2, DU A 1B 0

Xof T A A R T, FAT 2 2 X N 3 R B A
R T B, AARIC TR g, PR AR g e I, 4
2 A e T S AR IC B — ) 1, A R B AT AH [
4, O TE IS SR S AT b Z2 0 AHER IR
2.1.2 FAb PR

BiE 1L ARIEE TR AL B

i A: NL requirement (r);

Hith: feature set (F).

@ SEG <« SEPARATESEGMENTS (r);

Q F «2;

3 for each seg € SEG do

@ W « TOKENIZE (seg);

® T« POS _TAGGING (W); /*HMM-based*/

© P« PARSE TREE (seg);
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@ CR« COREFERENCE RESOLUTION (seg);

GE «— GRAMMAR _ERROR CHECK (seg);

©@ F « FU{W,T,P,CR,GE has_period(seg),

is_passive(seg)};

10 end for

@ return F

B THER T B RIE S WK A AL A, H
P g A B T b SR I A 4R AR P AR B B4
Ji 3 5 SR SCA G e N2 W AR R AR (F), LSRR R
I B R o e AR B Ko B g | AR |
AT AR T A L SR AR A SR AL IR

1) 733« K SCA YR 73 Ay B 1) FRL T

2) Al AR T A0 NLTR X AR T 5, R il i
Sy BT AR 2 () an 4495 | BhiA)) .

3) )43 HT: FH AN Benepar 3 FF (14 i AT 2% A B
AR, DL S5 0 e o

4) SEF5 7 % - 18 53 FastCoref 45 T. H. 1 5118 37 5]
JH, k45 BRI S n)

5) 1] ML A 37 . 3 i WordNet 45 %% Y5 A A 5 1] 1Y
AR Z2 SO, LAS# DR IR) I AN 5 R R 0 8 S

6) b ST A s VAL A T R RIAE i O ) — 2K
Pk, LR8O B RS T .

X o P A BB LR T AT SR A o 1 45 ) A 1
FTR, DT BE 8 X 68 1 1) g SCG SR R AT 56 T L0 Y
22 EFXIEFTHEERE X5

KiE A K B s AL ARTE S, K
A B T2 TR O, B PR R SO )
R S, s SCHE AR RN A OC RINAIEE T . BT
A RE U B N R IR E R B X RN R
PETE 5 7 B AT BB A 55 AH X ST i B SORE S, 7R 5 5K
ARG P e AT S A BT RE Bl IC 3 [R) — A B SO 1
PR, F AT AT LA Fl g AR TR & BOIE AT
I SCARGI o B T — (BB R X 1 B SRS T ) 9
W, FATE R 5 AR 25 5 1Y w5 5K 7 9] 53 ik ok
— /MBI RAETE T R B R H R R PR RE 2
PRI MAAR K . Ry, FRATAE % Lin % A (9 T4E
PEAT THR TR . Bt 7 —Ath 2 488 4 ) $2 7
B, W 3 PR .

FI I Ak 2 7R 18] 45 A B ¢ Agent Role and Method) +
( Ambiguity Types List) +{ Detection Process) +{ Output
Format) +( Example Outputs) H1 5 R {4 1 2 F1 )y 32 | k7
SCHSAY R R L R R X5 AR
2H N

WAV R h R4S & T — Lo 2y o ok 51 7
Rk F BRI TR . 58, fEdR i g, AT
WAE 55, 20 ik KOs 5 B AL i 3 AT 18 5 B R
FEF R AT ORI | T AT SR
Je WA 2 2 R i A0 R AIE kB RO SO DG I B R L
(2 Tl 5 B IS ARY, AR Bl 5] S R0 R A
BE XX 2 R I kAT 2 R, Hok, TSR RIE
A58 AU LA G T U R, PRI Sy O o R B AT g 4 B
PAT B b SRS I =2 A1 1) At Ak 38, 3 Fof 38 A A 3
R, HEAE, WRA R E s =X DA /N B Bl
TR B k0 T4 . fe, B 4 BEOR ) E A7 b
A, PR FRATTAE 5 2 ) Ak 2 v R AR R 3 AR
R A A 45 5ROk A O 3K S N R PE Y B S, BRI
A G Y S, T AT R G A B, DU DR AE A
BRSO R HERR AR . X — I R RS R
SCRTE TR R B .

HRAE % 3 FiR, #on1 5] § KRG & B8 L F T
57 SRS, Ik 20 T 56 1) b B R, o O 3k B A
WAL . (EBVEE 1 R BRRHAELE F, A 75 SR 9 )
43 B B B SO s SO A Hh B B E R JE I
T R AME SCHRAE LA B 5| R AR AR O T R R B
PR TR 5] S8R ) - [R] 1) 32 45 56 R R s A4
HEAT 53T o
23 ETFEHRENKESHRAENKRUEREH

BRER RS B IR L A YR I AT S E DL
SEIH B, 38R AL S B PSR PATARE
ICICEE R . RTR S BB BRI IR L E 5 A0 B 5 #E
PERE 7, B Re R A KB F R AT P 48 4, B H
SRIE T AT b S fb B, BT 25 R s ], 51 %
O AL Ry B R ROE S LR BE IR
SCELCCN AR BT A A0 L, O AR IO T B
JHVTEHE B RE 75 10 AR AR 2 ) 2 KIS R R Y
IS S AR 7, WP B R R L AT B AR Y
BT 3 MEs A8 R — AT — R 5 Y A A
W, HEBAE 55 M Bk B 2 ) ¢ S S A ke fn]
k.

LMAdetect HE 42 i Bl 2 & Ge 1R DME 7 8 & K
B P ARAE AL, SE R A AT g ) . X —
I TR S A R A 2R AT ZE Ak, A 3 TR,
R JE A R 5 R 0E 5 BB S5 6 10 i, 43 ikt
W Ak 1 A TR TR TR O IR AR
AU By B SCRS I 4T 23 B A AL . 9028 10 43 2 45 R AR
0 45 SR A1 7 R AIE A

Sk T SRR I 0 A 1, LM Adetect SR T £
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Table3 Prompt Words
®3 RTHE

AR

$R 1A

Agent Role and Method
{AgentRole and Method ) understanding or specific method )

You are RSDetector, an agent responsible for detecting and classifying ambiguities in requirements statements using ( language

Analyze the input sentence based on the following ambiguity types, their definitions, and examples:
@ (Ambiguity Type 1) : {Definition of Ambiguity Type 1)

( Ambiguity Types List)

- Example: ( Example Sentence for Type 1) ( ( Explanation of Ambiguity ) )
@ ( Ambiguity Type2) : (Definition of Ambiguity Type 2 )

- Example: { Example Sentence for Type 2) ( { Explanation of Ambiguity) )

[+ for each ambiguity type]

(D (Step 1: Analyze Sentence )

@ (Step 2: Type-Specific Detection )

(® (Step 3: Prioritize or Distinguish Types )
@ (Step 4: Classify Ambiguity )

( Detection Process )

( If no ambiguity is detected, output ‘No Ambiguity’

- If no ambiguity: ‘No Ambiguity’

( Output Format ) . o . o
- If ambiguous: ‘Ambiguity Detected: [Type]” where [Type] is one of the defined types (e. g., ¢ { Ambiguity Type 1)7)
- Input: * { Example Input 1)* — ¢ ( Example Output 1)’

( Example Outputs ) - Input: * { Example Input 2)* — ¢ { Example Output 2)°

[+ for each example]

You are RSDetector, an agent responsible for detecting and classifying ambiguities in requirements statements using ( language understanding or specific method ) +

Analyze the input sentence based on the following ambiguity types, their definitions, and examples:

D { Ambiguity Type 1) : (Definition of Ambiguity Type 1)

- Example: ( Example Sentence for Type 1) ( { Explanation of Ambiguity ) )
@ (Ambiguity Type 2) : (Definition of Ambiguity Type 2)

- Example: ( Example Sentence for Type 2) ( { Explanation of Ambiguity ) )
[+++ for each ambiguity type] + Process:

(D (Step 1: Analyze Sentence )

(@ (Step 2: Type-Specific Detection )

(® (Step 3: Prioritize or Distinguish Types )

@ (Step 4: Classify Ambiguity )

(® If no ambiguity is detected, output ‘No Ambiguity’+ Output Format:

- If no ambiguity: ‘No Ambiguity’

- If ambiguous: ‘Ambiguity Detected: [Type]’ where [Type] is one of the defined types (e. g., ¢ { Ambiguity Type 1) ). + Example Outputs:

- Input: * { Example Input 1)*> — ¢ { Example Output 1)’
- Input: © { Example Input 2)> — ¢ ( Example Output 2)’
[+ for each example]

REIAHE L — AL\l Ak 2 B AR IR DME AL . %
RUAG A [) S B A 8 SO 23 BC 26 1) O REAARS, T
i Dempster-Shafer( D-S) iiF 4if B i 3% £ X L6 2 GE K 119
LIRS S

WA 4 Pk, XA TR G & 500 i iR
AL AT LS 0 B — AT 55 (0 RS A I, Gf 4 1 TS R
P EA A B QR A . 7R FIE AL T — > e R
HEZE . XF58 1 )2 1T 5 AR AR AT FI T 2 R AFTEIEL X,
FEAE I SR KA AR B L& Fax AR ek o xf
55 22 T HEAT F W B A B SO A S 5 B H R R
SRy BC 2 BAR B SRR L GPEAT B R PEAG I, A4
ESER—DDNEHR BB E M ETRAEER
R AR . T ORI 2R Y Y 2 R, W M
YR Gl B R S5 ) o B A b
A X RBOERE I EL RO KW Z | HER IR
%o PRI FRATT SR T3 o 8 B A4 A0 oA 52 R B SC S A
(ARG, g Ay SO Y R B [ 4 BRI B, 3 an i S/

Y0 PRl 5 S 3 R 4 T Y 0 0 S B R SRk
FER BB T, /A6 B3 AT 55 40 A B IS o
WHEHL G 4 B, AR BOCR AR E . 7R SE IRt AR
BRI AR 2y 45, 5 2 2T THE B
A A b B [R] 2 25 s, 45 085 S0 5% A PR i) 3
29 1 min, JET5 12 T DU 0 3 W] BEAF7E B LY
A, PR 2 2T UL R 2 LR
A A7 VR 43 BT, 3 Ry vk B A 0 2B O 3 T A TR
B UE, T A 3 A Ml A T A D ) o A

YLl Ak 22 5 R AR TR HE 240 119 A2 0 2 422 B S
KRB REAAE HESY T IR AR IR 4> T RS e &
b, PEEEAE RER S AR L K . Wt 2 R T
FUN AR, Bl 25 ff A /R - B) 1) 322 8 G 3 R4 A0
G2, 0t Tl R AR RN I T A A A L, 5 38 4 O
VNS F AR AR, 38 2 2 kA EME R R S
1042, B THAG I 52 3% 1 07 2 T

PaE ) ESIRE 2 RN RN ES I 3
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}

E Sy ik fF
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F DI 55 PSR AT T 3
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Fig.3 Method framework diagram of the combination of large language models and rules
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Fig.4 Mixed expert framework diagram guided by ambiguity detection
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AR, F A0 A B R 5 R Y A HE BRAE ) 45 A
i 2228 REAAR UM HIL R DA $2 B SCR ISR . i & 5
B, 26 8L 52 22 8 BE R DI 5 e 28 e 1A 2 R
— AN Z WG, T BEARTT U, 28 RE AR 4 3n)
1L 22 SCVE B0 1 52 2% P 45 ) 5 Rp i 2 TRC ARG A 55
Fe TR 2L SRR, R A S A A S A T 3R] L
I S, AR G A R e A 45 4 T B B8 S, 1 X
L ZR AR S UM A7 78 B9 A — 2 BRI
Ab PR [ TR AR BRI A Ak B B (AR 151 4 BT 7S ) B
PIAER . FlE R RE R R S R A X e ke i, A R —
AN I BT A I8 S 2%

S 2 X e MR B P R R AT TR S Y
B . & Bl GatingAgent X 4 A 4 75 K #1752, >k Hl
Wi B S AE B L. AmbiguousExpert 46 11F ¥ 78 1) 157
PR WAL R R AL R AR E R BE
A SR FMA 4% 55 9T ¢ 5 BE 7 4, IF His F Tregex
F VT HE AT WordNet #5311, 73 531 7 17 A1) i 468 520 Hr
DA R AR 5 3E 43 M . FusionAgent 418 | 3 43 Hr 45 S ik
RS, 20 B0 AR B o0 MO b Bl wp 5, 2 107 )
1B RGN A5 B . A B N AE TR I
S AR THE R A 2 TR) A IR, PRI v s HL Y
Ho A 6 Fih g LAY

Bk 2. R SR B S

#i A: NL requirement (r), feature set (F), Agents
{GatingAgent, AmbiguousExpert, Experts, FusionAgent};

i Y+ detected ambiguity result (D).

(D M « {content: r,POS_analysis: F};

@ D« D

(3 /*Step 1: GatingAgent Initial Screening*/

@ O_gating — RUN_GATINGAGENT (M);

® (detected_g,type g,conf g,expl _g) < PARSE
OUTPUT(O_gating);

© if not detected_gandconf g > 0.9 then

@ D« (False, “None”, conf g, expl g);

return D;

@ end if

10 /*Step 2: AmbiguousExpert Verification*/

@ O ambiguous — RUN AMBIGUOUSEXPERT
(M);

@(detected _a,types a,expl_a) «— PARSE
OUTPUT(O_ambiguous);

BT _top2 « SELECT _TOP2_TYPES (types_a);

if detected_aandT top2 #+ @ then

@ E selected «— {Experts matching T top2};

else

@ E selected « all Experts;

end if

/*Step 3: Expert Analysis*/

for each E i€ E_selected do

@ O i« RUN EXPERT(E i,M);

@ (detected i,type i,conf i,expl i)« PARSE

OUTPUT (0_i);

N
s L3§FEH

e

o
=]
ENNSE GINRESE N WSO EREER EEENER B

Rz |

ﬁ R R S RLA TR

Fig. 5 Type specialized multi-agent collaboration framework diagram
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@ D « DU{(detected_i,type_i,conf_i,expl_i)};
@ end for
@) /*Step 4: FusionAgent Integration*/
I fusion « {GatingAgent:(detected g,type g,
conf g,expl_g), AmbiguousExpert: (detected
a,types_a,expl_a), Experts:D};
@ O _fusion — RUN _FUSIONAGENT(I fusion);
(detected_f,type f,conf f,expl f) <« PARSE
OUTPUT(O_fusion);
D « (detected_f,type_f,conf f,expl f);
return D
IH A TR ) P A i R R i R Y T SCHE BERAE T,
EMICAC B YA A R AR bR SOfF B, 3 %
B Re IR E] Y PMERCR . 0 EAE Ry 2 8 R R AE
IR AZ O 2, Gl A i S R SCRL SRS S BE
PRI, B 7 R B A 18] T 5 00 B S ) 52 B/ 3 Bt
S RN - (oD E = R N S E i W K TR DR IR = e i
B, T8 A Y AR AT SR R S, IR AR B R
Wid e, T ST 55 IR R 2) PuAT I R v, R R
PR APT R U7 ) 3k == 0, i B L& 5k
KET A M el 2R 3) Rl B B, KR ic 4R At
SRS SR S B LA 2 . TR R s,
191 40 A 3R R 95 SR SO I, A2 B A7 Ak 5 ) 5 |
KR, VF 5L R (s & ZORE % 5 i
AR N (ST B S AN B e R P 3
2% ZR B R Ge T 1 520 AR AL, w i T
T8\ 52 I A2 B BR85 PR S2 A, R TR AR R A . AR
RUAL 5 LT G HE A RER TR 43, GatingAgent 11 3¢ T
% o3 We, VAR 22 SOVE RN ) vk 52 2 1 55 1 ) R IR
MG, K R D AT 55 43 BC 45 % ML # BB 1A . LexicalExpert
R HR TE S A I R) VI I S, A i) 22 SR iR) B 5 45 A b
T3 A, WA IR B9 22 P . SyntacticExpert
T 5T TF 8 ) vk 1B SCRY 23 B A, SR 6 T ) 0 A it
Br i 77 AP A4 7] U454 . SemanticExpert 5 H
Ab B SCFAE B S, 455 T SCA AR TR R Y
AN — B HEAT ARG I, B TR T LIOKS i AG I A — A g L
F o Rk 2 B R, U AR 2 A R A B 5
Tregex 1 2 JC fit F1 WordNet 25 16 X & 15 B 7 8017
OYIC, NG SRRl I FEBEE T AR

N T 0 WA 2 BRI MR A TR AR R, R
I8 75k 20 BEIEMEE T M) A Ui ik 2 45 2R
RS R ORI S #E o 1 5, il 5T GatingAgent 4T
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Fig. 6 D-S evidence theory fusion framework diagram

K 6 D-SiEHEHisRSHELE
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B JCE X LMAdetect 7655 1 15 52 B PR 5 )R, 45
0 OC TR SR I T 51 4 ASWF ST IR) A, B ek
VA B SCR I 5 12k 1 S ) T K fif 245 4 S BIF 5 ()
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() 485 38 DL S BE T RO 55 55 18 0 B8040 4 a0E A7 DG IR A3
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5] {8 2: LMAdetect 7£ £ I B~ 248 AU 1% 7 5K B L
PERE 7 TR A UL T B 075 2R B SR Jr 7 S XF
LU VA L B s SO TR T 1 A R, FRATT R
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a1 B BH P (true positive, TP) . % FH ¥ (false positive,
FP) . E.[H: (true negative, TN) | {5 FA¥E ( false negative,

FND o FR AT o0 ) b A A ol s SC 28 700 4G Y0 ) o Al 56
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Table 4 Labeling Criteria
x4 wEEN
s LT B e il
O PUIEAELE AR (dnZ SGRISKFER) , fiHiRRA % “The bank can be slippery when wet.”
RO X X @ YU HETESE SCIA) “bank”, ISR & 01 (AR . & 2 (TR

@ Kt b FSCRE ARVFS MR
@ PRIERTEIATRER & L, SIICERIERS %

@ o B R3C R, SRpE 2, {5 SRS Pl aEscA & 3 1
@ FRIERIHIS L, Fi & 3, R BUHNERE X “bank” 2 “ 32"

O LM SER AT IR, 2R 2 kst
APRESC @ MR RIS H A AR AN ] 35 S
@ FRTENT, $8EFFAEDFH AT ALY

“The police shot the rioters with guns.”

© LI, 45k 1 CERAMGHEREE) . 498 2 (SRt )
Q@ WA X5, BRI ARR

@ bR A S, B H4ER, (shot (with guns)) (rioters ( with guns) )

O FHORIETE, KA/ 42 B RIF 2 Apa
@ MR _E T SO SRS R AR 5
@ bRiERT, F1HEEIEREIA

i A
ifl:3'

“All linguists prefer a theory.”

(OFi%: 5502

@ Mk E X, BAEYARFIL A B0 — e

@ b A AEREIE X, 55 “ All linguists prefer ( a theory)” 48 72 i il

@ 4307 LR 3C CRUEA) L 158, KA R L X
B @ MBIt TR AR S X
@ brikn, J85E FRADFI T RE LT S

“The trucks shall treat the roads before they freeze.”

@ PUHFEACIR “they”, FIRESEATIA: trucks BX roads

@ MR ETF3C: AZEBA, 301 (REHRTTRH) . & X 2 GEERRT
KbE )

@ bR R S, B e TR

O mTRELA SRS, FEE TR, JoEE

LSS

@ W FRFA WA POS FRasl A HARWIRG “ BT 0k
CRDARAR B AT I BIE”) , SECHESERAIETT AW

IR

“Student records should be documented.”
(ORGi 7%

@ Ve sl

@) FRTEATEEE X

“Everybody has their lunch.”

ey ORISR R D Kefe B, “Everybody” J MUACE , BIRCHAILA, (A" their LA
gry @ MR X @ WA v B (BAAE AT RFR) v P (TR NI
~ @ bR, FEIEIRZEAIFITT BELR AN E R )
@ bR R IR S, B 1R
Table 5 Experimental Datasets Wi FT 508, SN YRR EE FE£#T7T 3
®5 REARR VS E AT, B FTUAR 7] RO 9 b 0 7 24 £
A it FEAE FIARHER . R IES B3 A M BEHL o, Fe 1450 &
Lexical Ambiguity 135 ' temperature 24 0(5¢ 4 i PEASE ) HJE 47 X H 52 56 o
Syntactic Ambiguity 127 ﬁﬂi’% 6 Fi , temperature ﬂ‘j 05 E"] Fl ﬁ}%&%ﬁﬂﬂ%%ﬂ:
Semantic/Scope Ambigui 353 " "
f— emante "A bm e N temperature 4 0 # F1 5350, 23 F1 43§42 T+ 02 4
Pragmatic Ambiguity N S N N
- . T AR AGE) 0.5 4 T4 A0 307675 SR e XK W
yntax Ambiguity , N
| e . G, B BUOHEMLYE AT B TR 2 % 0, $2 7145
anguage Error Ambiguity
e A 1E6E, {H temperature i 0 R PEHE4F . temperature
FIREA 320

B o g 2 s OISR A A U AC Ak, 38 5 H ] deepseek-
Vv3-0324 55 R 2555 %8 W AG I 5, SC S AR g R U BEA T 1 X6F
PEREIN . AR ORI A 45 s, A 5 R o
T 25 % 7 B SC2 Y £ G AT R R D, T 2 A R
ZAT 55 Kl Z2 Bl B SR AL . AR IR RO B A A
b, AR A O TAEY A9 286, IR (temperature) 7
RIE 5 AR vh e R 45 i A S SCAS By BEAIL 1 o (bR
JIN, Hi HE DN A BRI [ A S PR AR E s TR, R
R AE A AT SR AT 55 sl S B M I L R 3R
B, EEAEFHEX2MIERZE, TATEET
— A5 15, temperature A 0.5 2K I8 deepseek-v3-0324
AL,

R PR A R B R E e A HERR P, IR AT T £

0.5 B BEHLYEAE TR F B ) vT g T B A R A — 3L
T A e B T R AR A R ARk B SO
LR ISR |, 2 4 temperature T Y F5 A AH 2
(ZEH/NT 0.5 A 4 1), 3 8 28 AU AR 567 4 I DT 15 Fn
T PEAR T, BEAILPE 2 e / BB R RO e . T
TEIE B SCANE S A 1R ST 2R AL |- temper-
ature 24 0.5 1Y A [0 R H F1 A0 H00 & (B A 1 A E 4
MBI 3AE D, VLA B T RS R
temperature >4 0 B9 A5 B 5l /R 0w, {H A o] AR
(PR B DR ZR s 5L ) o A b, HE A 8RR 1 %
TE 2 > temperature | i (Z RN T 1A A 8D,
SBRA Y B A% 0 53 S HE JT 9, 52 BEFLYE S /1N s 4 [0l
N F1 43 KU} temperature 5 502, 7£ temperature 4
0.5 T &, [H A Bl AL PE 45 3 55 68 005 F1 A EUE R
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Table 6 Comparison of Stability and Accuracy of Different Temperature Parameters
F 6 FEEBRESHIBEELSEWELE
temperature 47 0.5 temperature 4 0
I A SRR
HEAfR ] bitiiES F1 5381 AR PE RS btk F1 4381
%R 0.844 4 0.8702 0.966 1 0.9157 0.8593 0.878 8 0.9748 0.9243
H2| 0.874 1 0.8939 0.9752 0.9328 0.874 1 0.8939 0.9752 0.9328
TAC I %3 0.8667 0.8797 0.9832 0.928 6 0.8370 0.856 1 0.974 1 09113
BfH 0.8617 0.8813 0.9748 0.9257 0.856 8 0.8763 0.9747 0.9228
Pt 0.0134 0.0118 0.008 6 0.009 4 0.0152 0.0155 0.0005 0.008 8
IR 0.866 1 0.866 1 1.0000 0.9283 0.8740 0.8740 1.0000 0.9328
2w 0.889 8 0.889 8 1.0000 0.9417 0.8819 0.8819 1.0000 0.9372
AIEL L 53K 0.8819 0.8819 1.000 0 0.9372 0.8819 0.8819 1.000 0 0.9372
B 0.8793 0.8793 1.000 0 0.9357 0.8793 0.8793 1.000 0 0.9357
b2z 0.0121 0.0121 0 0.006 8 0.004 6 0.004 6 0 0.002 5
H1IR 0.8500 0.9577 0.883 1 0.9189 0.8375 0.9571 0.870 1 09116
2w 0.8375 0.9571 0.870 1 0.9116 0.8375 0.9571 0.870 1 0.9116
I X %3 0.8500 0.9714 0.8718 0.9189 0.8375 0.9571 0.870 1 09116
K1 0.8458 0.962 1 0.8750 0.9165 0.8375 0.9571 0.870 1 09116
FrifE2s 0.0072 0.008 1 0.007 1 0.0042 0 0 0 0
%R 0.716 7 0.8161 0.8547 0.8350 0.7110 0.809 7 0.8537 0.8311
%2 0.7309 0.8323 0.8571 0.844 5 0.7110 0.804 5 0.8596 0.8311
T SCAE B S H3W 0.7280 0.8317 0.8538 0.8426 0.688 4 0.7814 0.8526 0.8154
¥fH 0.7252 0.826 7 0.8552 0.840 7 0.703 5 0.798 5 0.8553 0.8259
b2z 0.0075 0.009 2 0.0017 0.0050 0.0130 0.0151 0.003 8 0.009 1
H1R 0.630 4 1.000 0 0.630 4 0.773 3 0.6196 0.966 1 0.6333 0.765 1
H2| 0.608 7 0.9825 0.6154 0.756 8 0.5978 0.9649 0.6111 0.748 3
B %3 0.576 1 0.963 6 0.5889 0.7310 0.6196 1.000 0 0.6196 0.765 1
BfH 0.605 1 0.9820 0.6116 0.7537 0.6123 0.9770 0.6213 0.759 5
Pt 0.0273 0.0177 0.0210 0.0213 0.0126 0.0193 0.0112 0.009 7
IR 0.8118 0.9718 0.8313 0.896 1 0.8118 0.9718 0.8313 0.896 1
2 0.8118 0.9718 0.8313 0.896 1 0.788 2 0.9710 0.807 2 0.8816
THE RIS FIW 0.8000 0.9577 0.8293 0.8889 0.8000 0.9577 0.8293 0.8889
B 0.8079 0.967 1 0.8306 0.893 7 0.8000 0.966 8 0.8226 0.8889
FrifE2E 0.006 8 0.008 1 0.001 1 0.004 2 0.0118 0.0079 0.0134 0.0072

A FE bR, AR B AR B, temperature Ky 0.5 B 7E 1 58
B ERE N L YA T X S g A A 2
B SCAKHS R, PEREAH L (F1>92 AN 43 45) H 22 5/
W IR T AR S R A S, DR BB
BB T8 CHERL, £ temperature i 0.5 F B4 (F1 43
BT 05 DA SEBI 2AH ) o SK, BT
gy A b R PR A, X B3R I Y temperature A 0.5
AP A B4 . {H AR 2 7% JE, temperature & 0 B B i
AT,

X} F A[A] temperature 45 5 AH AL ] 35, ¢ ) 2% 1

XY F1 4380 E, 2 4 temperature -4 0.9357, H R
) I S 32 EERE POS bR A AR, A A (Y 8 o 1 A
HE A, BEALME A SO BRI E . XTI
[F] temperature & Y 45 22 5, 78 18 F B A A o] 52
I, temperature 24 0 A4 F1 4348 0.759 5 5 T tem-
perature 4 0.5 B (1 F1 53 %2(0.753 7), I T 1 H B X
M 1 SCHE X, temperature Sh O B A9 B A 14 e £R —
R 2 HOCR, LI RN ; temperature 24 0.5 B
(B AIL P T BEAE 2 s AT b AW g 1R S0, SR
B 18] R R [ (temperature 4 0.5 FfFREZE T 5 )
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B S R X F1 438U temperature 24 0.5 F B &,
RIS & 45 1% 75 U3 5 %, temperature A 0.5 B %) B AL
PR A B B 0 28 R S ), £ T [l 3R temperature
SRy O B TEORS B (E BT 55 RS AR . R0 8 SCRORG B R AE 2
A~ temperature I JL-F-AH A, PR Ok da) 0 087 3 T 0] 3k
DT T, B AL ) e AR, AN Z IR BRI . Rk FL 4y
BRI SO S 28 S AR, TR T B SO ) B
7t [, temperature 24 0.5 B (% Bl HLYE A7 Bl T 22 SUAR RS,
I /0 i 22 ; temperature 24 0 I 5 % {H 1] GR35t i 52 24 %
Seo VAT, ARARLPE U T RN 32 S AR 4y, 25 PR
F 1B AR A 4), temperature 24 0.5 B 32 T+ #8 2 B 4
WISt e o X temperature ) 25 Ak 41 ] 52 i
LMAdetect 75 /A~ [R5 L2 7Y |- 1% 8 (R M BB A2 1, i
i 2 R LK, temperature S 0 B 48 44 B S R M, AR
1 25 - B BRAR 19, PRk B o2 1 3k )% 2)) 5 temperature
0.5 B 51 AT E M, BRI L A) ik SR
(/NF 05%), & FWHR RS . £WRisTT IR, temper-
ature & 0.5 I, Bl ALV ) A R, £8P w] DU o 2
WL 15 B PR
35 XBRHEREHW

[ 1. B8 46 1Y B ) TR FEAR R AR AETE L.
e B S e o Vs

g T Bl ) R, — 7 T, AT 12 i 3
r G B8 A B E AT ST A T, ) D A AR R A AR AE
KHE, T a5 R W FR 7. i — 7, AR A A 5%
ARBLEE 7158 . B 2KOR 5w 8 43 i (LDA) F RS | IE
W) 32 3k 245 4 43 1 >k 36 Tk B s 4 1 O B R AR, 5K
Liase SN e

T A A B O SC R AR AE AR IR, 48R 2 80R
S 130222520 BT fef P 04 BSOHE B AR I L R ARG
ST SCAS 2 R SR TR AR A, X B R R R B R
[ R IR AR s . AN I H | %5 AR Z A
r 55 #HEOCHR, A LR ORI C R L A AR
HE RGBT 5, SRR R TR IR KR B W 2
Yy a Sk TRz bt g s & 3 —ie . U =
B S B B R TEAR X BH A EL 485 O g 5 IE, (H
() A% iR A 51 Ju 22 P RN S [R] A A DG B, LA ff
I L5108 38 1k . BE R R 37 M ST, i A AR
PR U5 T 4 10 B — TR SR 3 s (At Sy (9 P 2 i)
FARTE 5548 4 L IS B SCAR YRR A ), R WP S 3% SE 0
B OCHKAT 55 Y R IBCCR B o R AS U AR ol T A, Uk
AR ok A LR ) 5 S S A0 R O A T G
BRI, BEAR Z ] R 38 1 OCHK | 5 5 QBB T
SRR 1) 2R B2 B 0], S A 11 328 B4 S AR L At
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Fig. 7 Data correlation analysis chart
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T WO — AR TR A A SCRRAE BEAT I 5E
DRI, AR SR 5 ik B 55 S 0 4 LA B R JEE D AR R
B, A7 & B B A R 5 o T SR SO P AR AE 2

) ) ) 5 a2 A R () P i = ol 55 VR )

T 33 655 1 AN i 78 PR AT 55080 45 R B

[A) f5 2. LMAdetect 7E £  FA AN 25 70 Y 75 >R I
PEBE 7 1 2 08 T A 10 7 SR 8 SR I Jr vk 2

R T BRAIE X A ) B 25 3, FRATTHE LM Adetect 5
F T IE W) 3% 5K F0M POS A5 1 5 Ik 45 A 1Y Gleich 5%
NPV TAE A% G0 07 vk SE B JRRL TR

T NLP £ AR FUELIN 55 4 /) Paska 75 3% 47 T % L
SEES, I 43 AT FH R0 R B R R 7 A 4
b X SR R AT I SR, TR TR A s S s A
MHERR S AR R FLAEG S TIA Tk
TG X 1 e SO T A R s SCHEAT RN, B DA it
SIS R IRV 0B S, 1 SO R L iR I S )
0 SCHE AT RGN X b o X b S B A 4 SR 43 ) AL
F8~11,

W 8 Fi, K F DU AR I 75 A R AH 285 4 1 R )
AW W T A R SRS I AL . X R,
LMAdetect H1 45 #8431 25 6, T LA 2804 a7 2R SC
Rl (e 7 o AT AR S & SR A 45 R, A
b o ) 90 SO I 7 1T, LM Adetect 4 ERf R AR T T
0.2667, BRI TF T 0.2798, F1 73R T T 0.17705
FE ARG 35 S/ FBIEE SO 1T, LM Adetect #E# R 42 T+ T
0.269 1, A AR T T 0.3700, F1 23 B3R T T 0.21905
FE A I 3 25 5 X7 T, LMAdetect #E # R 2 7F T
0.0125, A FHRAETF T 0.1321, F1 43 %5GR T T 0.007 55
TE A6 I A1) 32 5 X J7 I, LMAdetect #E # 2 7F T
0.405 5, A5 R 42 TH 1 0.500 0, F1 23 B4 T+ 17 0.283 7.
BRI S SO A SR Tk o B T — AR,
TR A X A R g 2 ORI SR ] ] B 322 R [
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Table 8 Performance Comparison of LMAdetect and
Regular Expression Methods (Lexical Ambiguity)
% 8 LMAdetect SIENRIXXF EMAELL S (1AITEX )

TH/J MRS HEE R FLAK
A FH AL 0.607 4 0.607 4 1 0.7558
LAl FH R 0.6809 0.768 6 0.869 2 0.8158
LMAdetect 0.8741 0.8872 0.9833 0.9328
NRIES 0.8903 0.2370 0.6275 0.344 0

Table 9 Performance Comparison of LMAdetect and

Regular Expression Methods (Semantic/Scope

Ambiguity)
% 9 LMAdetect SIEMFRIENRFTEMERELLE (1EX/SEEEY )
L/ )51 HERRR HIER KRR PO
A TR 0.439 1 0.439 1 1 0.6102
(G UEpN =y R 0.600 6 0.704 3 0.8030 0.750 4
LMAdetect 0.708 2 0.809 1 0.8503 0.8292
NSy 0.765 3 0.6516 0.6250 0.6380

Table 10 Performance Comparison of LMAdetect and
POS Tagging Methods (Syntax Ambiguity)
% 10 LMAdetect 5 POS #RIZ7 A ERELLEE (IBEBIX )

TR/ ik FEIEES Kk F14%
A FE AL 0.8250 0.8250 1 0.904 1
S AT AR 0.1250 0.3125 0.1724 0.2222
LMAdetect 0.8375 0.957 1 0.870 1 0.9116
POS #rit 0.893 6 0.8182 0.6750 0.7403
Table 11 Performance Comparison of LMAdetect and

Existing Methods (Syntactic Ambiguity)
& 11 LMAdetect SIIEFTEMRELLE (AZEEX )

[ pa7S TR PENE S KR FLA%

A8 F AL 0.5000 1 0.5000 0.666 7

AU R R 1 5 A 0.401 6 1 0.401 6 0.5730
LMAdetect 0.9055 0.905 5 1 0.950 4
NAESrsz 0.8939 0.1811 0.621 6 0.2807
POS #ric 0.703 1 0.5802 0.598 4 0.589 2
Paska 0.763 8 0.763 8 1 0.866 4

S B TR e R, — 5 i 2 b AT AR A A AR T
ORI s SO, AR T X 52 2% i 3 50 I, LR ) A
TEJR R o A JH R T8 5 R Y B PE BE, 78 & T 3Rl
SO AR TR A A B 4R T X R,
R Y T B SO T T A o w4 i 30 T 22 40T
Xt SR SCA ARG R R I LA o R S A Y M g
TE— 26 i b S S SR 0, {HLAE 51 %) 4544
PRGN AN s e MU A A T ROCR . TG e e M

T 3 2 K3 75 R, B LMAdetect B 5 /R 20 S 40 1,
AFAE 2200 . 5 36 1 D) 3R 5k =Xy v Al iy 1] VI 0
X AHEE, LMAdeetect FOPERER T 427+, LMAdetect
(943 126 FL 538000 3 R A% e 7 109 3.74 F5Fn 2,71
%, WE SRR B R 2 BT T 0.355 8,

[ A, Q2% 9 BT 7, f6 K il v S0 Fl s S i,
LMAdetect A tb F 1E W iR XA ik, £ QB B R K
W F1 OB E T 02 64 . X RW, 150 #F kX
4 T 12 A Ak PR SRR SCORG I AT: 55 B A7 6 558 K 4 Ry BR
PE, 1 LMAdetect 4 % 52 il 13k 26 J B, UG T 9547
B . Wk 10 Fras, 5 POS dric Jr 2 K 19 1 15
B AR EE, LM Adetect B9 PEBE 7 Br #2 7+, LM Adetect
A IR ORERRA F1 80 4 e T 0.1389, 0.195 1
101713, W 11 Uran, 58 0 34 J7 &R0 i
AR I A HE, LM Adetect (14 8 BE L AH X 3 47, 5 1F
W) 235 20 A9 75 B A0 [, LM Adetect B HERG AR . A 9] %
KR . F1 505 3@ T 0.0116, 0.7244, 03784,
0.669 7; 5 POS it 77 1 AH [t , LMAdetect Y #E i % |
AR R F1 80U S 1 0.2024, 0.3253,
0.401 6. 0.3612; 5 Paska T. H. 4] [t , LMAdetect [
W, G FLAEA e w17 01 224, X148
5 T RATEIA KIS TR =X, e B0 R 5 0
SRR AR IR G, oo R T BRI AR

25 b, BT OB TR HUN S5 A 0 s, FEXT
N7 1 SCEFURG I b 1) Fe BLAL T4 G 07 1 RS B A
LMAdetect 25 & T Jit & 3 B0 000 RN I8 55 B 2L 1) 10 34,
TE T 2R ORI AT: 55 v e B €, 5 B O 9k X B
IS, T ELAE 106 A IE A Ty ki R AR
To G, XU I T A T SR s SORE AT 45 TR R A R
PE S AT REME

[ 3: LMAdetect 7£ K I 3 FH bz SCFIE 5 Hi iR
M7 S R T 255 SR i 7

T R ) R, FRATPRE 43 AN feE R | A fil
FH R 5 A B R s SRR 22 o6 RN 5
FHAG AR 1 T SO RE S EAT R, IR T
ez I FH B SCRINE: R 1R SO HE R A ] R
K% F1Ar 8L, SEOe r 25 R 0L 3% 12~13,

MIZEG 25 AT LLFR ), o KB S R 5 2 8 fk
TRYIME, TE 58 1T SCBATRE 1 AR DL R, 4G 285 5
2 I 2 v T AU FH R U] NS A R R 75 A ) 19 AL
LMAdetect H1 45 &5 43 1) 45 5 BB % A3 8508 o 7 oK 18, X
Aor IO F) P B o AN AT R DO £ A 0 5 SR A L, HE R
N P 0 SC3k 5 T, RO RS B R A FL 4 B0 )
FEE T 04674, 0.4792 F10.572 6; 164 5 5 415 1



R RV AE R T ORIE 75 BT A 75 SR IBE SCR: T ik

847

Table 12 Performance Comparison of Detect Pragmatic

Ambiguity
F 12 WiE AL AL
TH/ MR R KR PR
A FTTREI 0.0652 1 0.0652 0.1224
A PR I 2 03587 0.4583 0.622 6 0.5280
LMAdetect 0.5326 0.960 8 0.544 4 0.695 0

Table 13 Performance Comparison of Detecting Language

Error Ambiguity
F 13 HWNEFHEIRE LR
CH/ 5 e HIR KRR PR
A TR 0.6471 0.647 1 1 0.7857
A A TE AR 0.764 7 0.984 8 0.773 8 0.866 7
LMAdetect 0.800 0 0.9714 0.8193 0.888 9

ST, HERRE . B F1 B RS 10,1529,
0.3243. 0.1032, BANA FH R 3E 75 A AL 04 A ) 2% SR A
Fb, 7RG B FH 5, SC3 0 T, WA SR A FL B e T
250.17, 7 BRI T T 0.502 5; 16K 5 5 4R B
DT, HER R RS FL Bl s $E i 1 0.0353,
0.0455., 0.022 2,

Zi b, ST 45 K LMAdetect i i 3 5 R
SCIRRE T, 7R PR | 25 O R R B 5] AR
AR 7 A5 3 7 5 4R T, DT BE 65 A RO T i
PR SC5 IR R o T AR USEA I & R
D) %) 7 BRI A B T KB R R iR KR A A
T, SEEL T R B SORE I AR ) B R T . X —
R —HESE T LMAdetect % 3194 3kt o

S VTR B Y 1 2258 BE A b VR HE 22 D-S TE 45 2R
SRl A B, AT T 3 T A SRR 0T Al AT
T B B 2 38 3 Fb %5 58 %% LMAdetect HE 42 15 fij 1k 75 1A
VAR DG S A A DT mk o Aol FH R DU A2 R 1 K
W F R 28 Re AR A, AR I i K )
AU R R A AR A il TR DU ) AR R

LR AT L, BAY T A B0 B R OE R £ 4 2 Oy 1k
(4ni# 13 Chain-of-Thought $i 75 B 4% 4b FE 6 Fl ks L2
R o N 8~13 fiam, T Mk Lo 4] 15k 25 PR AN RE
TC I R, 8% LMAdetect F1 43500 0.932 8, #4Y
i FH R0 (0.755 8) 3 TF 17.7%, B A Al R i 5 A 7
(0.815 8) $& Tt 11.7%; HABIE RIS, F- 34 F1 4350
A FH B 2T 34.4%, FALAH K 18 5 B AU 42 Tt
31.6%. X UEHH T 44 L4 0 2 4 ST Ak e & =R
P AL 55 A0 Ab A U AE e = VR 2 X, S B0 HANE E
BRI S [ SR A 4l K AR A R A O SR R
T e th MRS, S BN A B R TR
Z B R R BT B A3 L % 5%, T D-S RilA I
B b5, SEE 6 Rl LAt a6 . BRI
TR HE AL 38 3o 248 BE PR UM FN D-S Rl 51 AR 2%k,
TH Rl LG BEIE W] T R X T T SRR AR T R s
FRATT 03 P H 0 5 T SC /A% R ) AN FE AR A A, S
B RS 5 A5 BB SO A B

(W] 4: #E 22 28050 SCR AT 55 v, AS [ 4SS 78 %) 245
SR 5 ) e 2

R T VEAS AN TR R R 7 22 bkl SIS RURG AT 45 op
(22 0 22 55, FRATT T X 3 P ASE R A A R AT T
AT A, TR L3R 14~19, @t RS . F A%
K03 . F1 SRR FR bR, XHIRI IS, S| Apkas 3
T 0 SO I SCAE R SO T SRS A R
I SO 6 Ff 25 AU FF VEAL o A 5 5 4 A i A A
K5 B R ) 8 2% 5, I A A [ AR AR 2 (] g
L, 387 B AT A% O A LA Rtk b SRS AT 55 f 2 1R
R

1) 38 AR A R0CR

M FF R TR A AN [] 2 R0 0 SRS AT 55 v e B 4%
S, T VA AR S R AT S5 i R, FRATT R
4,45 E N B B B = 1 DeepSeek LA M [ #M ) OpenAl,
Claude. Grok, Google 7F PN 13l FAL B YEAT 1T M RE XS
b ansk 14 Fras, 7e R I i C g X |, deepseek-v3-

Table 14 Performance Comparison of General Model Detecting Lexical Ambiguity and Syntactic Ambiguity
F 14 B BEBGEMNRIC L A1 F) iR B I RE LL 82

I X (O’ N 538
TR

TR FEJCiES LB F1 778 TR FEJCiES RS F1 78
qwen2.5-72b-instruct 0.6370 0.747 8 0.8113 0.778 3 0.9291 0.9291 1 0.9633
deepseek-v3-0324 0.874 1 0.8872 0.9833 0.9328 0.874 1 0.9055 1 0.9504
gpt-4o0 0.6519 0.7040 0.8980 0.7892 09213 0.9360 0.9832 0.9590
claude-3-5-sonnet-20241022 0.6815 0.948 5 0.7077 0.8106 0.9543 0.9843 1 0.9921
grok-4 0.703 7 09314 0.7422 0.826 1 09134 09134 1 0.9547
gemini-2.5-pro 0.696 3 0.969 1 0.712 1 0.8210 0.8976 0.926 8 0.966 1 0.946 1
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Table 15 Performance Comparison of General Model Detecting Syntactic Ambiguity and Semantic/Scope Ambiguity
R 15 B REBG NG E B L FITE SR B I RE LR

TR L TR AR X
iR

HIATES FENIES RS F1 504 RIS FEIES Kt F1 534
qwen2.5-72b-instruct 0.7875 0.9000 0.8630 0.8811 0.524 1 0.7255 0.6537 0.6877
deepseek-v3-0324 0.8375 0.9571 0.8701 09116 0.8375 0.8091 0.8503 0.8292
gpt-4o0 0.7125 0.8769 0.7917 0.8321 0.507 1 0.5359 0.9040 0.6729
claude-3-5-sonnet-20241022 0.5125 1 0.5125 0.6777 0.6714 0.9186 0.7139 0.803 4
grok-4 0.500 0 1 0.5000 0.666 7 0.620 4 0.680 1 1 0.809 6
gemini-2.5-pro 0.6250 1 0.6250 0.769 2 0.6657 0.9553 0.687 1 0.7993

Table 16 Performance Comparison of General Model Detecting Pragmatic Ambiguity and Language Error Ambiguity
16 BAREGNIERE X FESHIRE X ERELE B

T SC T R L
i AR

RS E LS LIRS FL 8 RS E LIRS RS F1L 3%
qwen2.5-72b-instruct 0.3587 0.6000 04714 0.5280 0.7059 0.9677 0.7229 0.8276
deepseck-v3-0324 0.5326 0.960 8 0.5444 0.6950 0.8000 0.9714 0.8193 0.8889
gpt-4o 0.5978 0.5978 1 0.748 3 0.8471 0.9474 0.8889 0.9172
claude-3-5-sonnet-20241022 04891 1 0.489 1 0.6569 0.8353 1 0.8353 0.9103
grok-4 04348 04396 1 0.6107 0.9882 1 0.9882 0.9941
gemini-2.5-pro 0.608 7 0.8116 0.7089 0.756 8 0.9412 1 0.9412 0.9697

Table 17 Performance Comparison of Inference Model Detecting Lexical Ambiguity and Syntactic Ambiguity
17 HEIRREOTIRCE A AR AL LB

N34 AR

HEHAERY
MATES EEJES L ES F1 5% HIHTEES A Ju] 5 RS F1 5%
qwg-max-search 0.9333 0.9618 0.969 2 0.9655 0.905 5 0.9200 0.9829 0.9504
deepseek-reasoner 0.6222 0.7059 0.8400 0.7671 0.8268 0.8268 1 0.9052
ol-preview 0.6963 0.770 5 0.8785 0.8210 0.8346 0.8346 1 0.9099
claude-3-7-sonnet-thinking 0.8519 0.9350 1 0.966 4 0.8819 0.8819 1 0.9371
grok-3-reasoner 0.6370 0.6615 0.9451 0.7783 0.8819 0.8819 1 0.9371
gemini-2.5-pro-thinking 0.6667 0.803 6 0.796 5 0.8000 0.929 1 0.929 1 1 0.9633

Table 18 Performance Comparison of Inference Model Detecting Syntactic Ambiguity and Semantic/Scope Ambiguity

R 18 HEIRRBVE G % b7 SCANIE X /36 Bl X MR L B

TR TSRS

il
TR FEJEES RS F1 5781 TR FEJEES LIRS F1 578k
qwq-max-search 0.5875 0.770 5 0.712 1 0.7402 0.5354 0.794 1 0.6217 0.697 4
deepseek-reasoner 04375 0.8333 0.4795 0.608 7 0.5921 0.7385 0.749 1 0.743 8
ol-preview 0.7875 0.9000 0.863 0 0.8811 0.5722 0.6537 0.8211 0.7279
claude-3-7-sonnet-thinking 0.6500 0.7123 1 0.8320 0.6289 0.860 5 0.7003 0.7722
grok-3-reasoner 0.3750 0.4225 0.769 2 0.5455 0.3003 0.3202 0.828 1 0.4619
gemini-2.5-pro-thinking 0.6500 0.866 7 0.7222 0.7879 0.501 4 0.688 7 0.648 4 0.6679

0324 AU F1 oy Ee i, R T3 3 FER ARG #°%, T, qwen2.5-72b-instruct 1 gpt-do A5 7Y (1) ¥4 fiE 3 21
PRI T B X F IRl X I AR AR AR R . A a5 HOFL 2806 4 9k 0.778 3 F1 0.789 2, iX F W&
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Table 19 Performance Comparison of Inference Model Detecting Pragmatic Ambiguity and Language Error Ambiguity
R 19 HEERERGTIE A E X FIESHEIRE R E
TE B S T B IRIE S
A

b TES [l i ES F1 3% HiZTIES FEJEES GBS F1 438
qwq-max-search 0.3587 0.9706 0.3626 0.5208 0.8353 0.9861 0.8452 0.9103
deepseck-reasoner 0.3370 0.8158 0.3647 0.504 1 0.9529 0.9759 0.9759 0.9759
ol-preview 0.4239 0.7222 0.5065 0.5954 0.6824 0.906 3 1 0.9508
claude-3-7-sonnet-thinking 0.5109 1 0.5109 0.6763 0.6353 0.8710 1 0.9310
grok-3-reasoner 0.5217 0.7059 0.666 7 0.6857 0.694 1 0.8551 1 0.9219
gemini-2.5-pro-thinking 0.902 2 1 0.902 2 0.948 6 0.8353 0.876 5 0.946 7 0.9103

FTHE Ak 31 40 ffm) B SO A7 AR Jry R o % 4] v B
S, K2 BB ALER e B i 5, Ho b claude-3-5-sonnet-
20241022 #5751 1% v K5 Bl 5 R vg A 8] 3Rl FL23 4K
E . W 15 Fiw, X FiE ik ORI, deepseek-v3-
0324 BB ) F1 5050 0.911 6, 35 5 5 &, 1 grok-4
F1 claude-3-5-sonnet-20241022 & 7Y [K] i 5 R 5K, 4
BILL 0.6667 F1 0.677 7 1Y F1 /3 BRI KA. Xt Fif
SO R I SCR A AT 55, 4% R R R (R SR BT i
deepseek-v3-0324 F I L 0.829 2 ) F1 43 % LA i i
gpt-4o BN ) 0.672 9 1) F1 43 $mg b — 2%, Won i
AR ik U sc AL PR SCIIRIME . T3k 16 iR,
TE 18 B SR U AE 55, deepseek-v3-0324 I gpt-4o
TR F T4 AT, qwen2.5-72b-instruct 451 &1 1| & Bl — % .
Xt AR I 3 5 A DR S, grok-4 B F1 40 B i,
i5%)0.9941, HIK A gemini-2.5-pro HE A, FE 0 EFL T
HOU TR DR 0 5 A fiE

S 2 S I 3B R R A A I ) 2 5 SO i
B AR SO R R4, (H R TR RE R 2EE L
Ko bR SCH B, RS T X T RN O S/
SRS 7 TR A X A8 2%

2) HEFRAR A A RO

SR T VA A AR A (R A5 R, R AT R A 4 [
N B BT B 2 F1 DeepSeek LA M [# 41 ) OpenAl. Claude,
Grok. Google 7E N i #fE FRAEL A E 47 T HEREXT Lk . 40
17 Pron, XFFIRNC g ORI, qwg-max-search 155 75
1) F1 43 0 B v, Mk H6E 7 A 38 A B qwg-max-
search [ #6145 3R . claude-3-7-sonnet-thinking #5% 7! [F]
FERB A, H P13 8GRE] T 0.966 4, 18R]k X
Rl A 55, 28R RIS, o gemini-2.5-
pro-thinking 155 % ) F1 738U &, ik 3 0.963 3, 5 i
FAA R R BRAR XS o a0 18 /i, 76 15 325 B SUAG I AT:
%, ol-preview #E 7 F1 43 %% 15, 1M grok-3-reasoner
Y R IR 22— 6, 310 W A B0 5 OO RE Ak 4
PR e o X TR SOAL B A AT 55, qwg-max-

search 1% 7 i) F1 4380} 0.697 4, TMj grok-3-reasoner 1%
ARUVA 0.4619, aN5% 19 ProR, Xt T 18 H B AR,
gemini-2.5-pro-thinking & % ) F1 73 2035 %] T 0.948 6,
J2C 768 ST IV ) 3 FH RS A A R I 45 SR o X TR R R
I X518, deepseek-reasoner [ F1 434034 %] T 0.9759,
22 FORE R ) R I 45 AR IR B T AR G OR i 3R W
R R L 1 5 R R I SO 5 T AR JE S € H o

S 24 SRR U, Ml BRI E B AR R AT 5 AR
T HGE B AY, JUHOR e TR S R R Uy I,
REAE A S 4 1 SO L B AT

Xof L i P AR Y B 4 AR R DL IR R 25 5
qwq-max-search 5% %I 7E 1)1 B SCFNE 5 5 12 B K
W 77 T8 BA 2 A T qwen2.5-72b-instruct ALY, AR B T #E
PRABE TR A e P 5 IRl A, gemini-2.5-pro-thinking 15
AETE I A R I LF gemini-2.5-pro H Y
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