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BE. A1 B 308 S R P FE R AR R PAS R
[ | E 20 N1 B S 2T

JEHH 2 M 25 145 F% , 40 BLEU (Papineni etal.,
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T, BIERAMERAER ORI, A o
SEAT IR L (Han, 2015) .
TEMREIHAEES, BAnE S a1 B v
& AR TR M. XX AR H
AL PEAE R Coh-Metrix., TAASSC. L2SCA #l
CCA S5t T HM L MG AR RE, XL T H
T M RNCFNFEE R bR ) ) vE R 5 T
1) — BRIV SC G & R i B, R
XEERRAE T2 N T BB AEM B,
BATTHE BN A ) B AT AL TR 3 B
B, (HIAMREE R BN MY B H 5.
IR, AIRAFAE IS R . 2B —AS @Rt
SR R TR TRk . ARG T
B A A e R ) L S K I
M (Ortega, 2003) , it HYBFFTHR AR H 540
KiEE . HT R R ES &, DAY
SER AR A AT TN E & (Norris and

www.xueshuxiangzi.com



Ortega, 2009; Kyle and Crossley, 2017) . 55—~
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7 B 2 588 A0 i e A AR 3R AR 3 v SR AR Jo
& (Wang and Yuan, 2023; Han et al., 2025) ,

R T vEMGX B RERS, FR Y R O — e
SRR AT PR i, ARSI R A AN n B AR M
FMARCE (Mumuni and Mumuni, 2022) . 5 U
WY T E R TR % (e i
IFs ). SMOTE (Chawla et al., 2002) 2538 {H ¢
AR, PARA: AR AL N AE BT 2% (GANSs) F
250 H giis e (VAEs)  (Mumuni and Mumuni,
2022) . FEIXLEETrVAT, VAE NETHLAES
) TR PPAL R AL T =4 KA 8% (Kingma and
Welling, 2014) . 156, HARZRHNEZLREGS i 1
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B THRHER ST M2 T, FEHETEA R
AR GEA TP R AR I 2R SR A LAY,
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TR )G s, i SHAP (Lundberg and Lee,
2017) #I LIME (Ribeiro et al., 2016) , 424
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I E N2 ERKFIOEN S % (CET4), &
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gifE e, PARIURTE SHFE(E, WA .
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WA R E G 3o A B 50 S A
W&, BHRZR 2 4%k,

FHFFEA PR B =012 56 F B AT gk
17, A1 NAEE Py Bk E FRErss oA B —
EREFAHFATR: . WAL R A Han (2018) (P4
g )\ P AR, AR E TR 1R
B =A KA FEEEM (InfoCom) |
WA EE (FluDel) A1H#RES B (TLQual),
AR B — S, PR BRI 2R A A
77 AamE . 10 RIBINFRT R UL
2 O B AT AR DA SRS B A EE RN AN
FEY B B AE R 5% B k. s i
I —BCEFPE 4 2, 12 T 218 Rasch
ME (MFRM) 4:#7 (Linacre, 2002) 3% 1 J&
YR BT B A R E B

2.2 AR

AT AEER RS , FATE B iFLYTEK
ASR R4 2 FENERICAR . R T SRR
AT, FRATSEHE T — AR B A A

BB, GPT-4o ° i T8 1E . Rao
et al. (2020) #1 Fu et al. (2018) FHEZE AT 1EYE
HhRiZW. BT T —Fgia b B R (I
sk C) PATE'S GPT-4o [H3HRE, £FXFPOARE
BUR DR AR 2 TUaE (R). BR
(M), R (S) AT R (W),
T BEEEAERL A PERE R SRR, FRATIR LS E
DR, S EEB A IR XA R A R
PR AR, FFREHAH A EAE A R
M, FAVEF R THE, EW “WE” 2RI
FEAFIRAAN N A5, AT AR e ) F
WA, ZBgESE ., FiRIkE g IE.

T B, WA ERA S N TR AR
1Eo AL TWALE S FI0FR A, ar i
5 GPT MR 7 ARy T 100 A f
ML B Ao N AR Z (8 B — B0k =
47—~ Cohen’s Kappa Z4"} 0.86, 1fii GPT-
4o bRk 5 N TAREZ M) — BB E T—1
Fleiss’ Kappa 248 0.71, /8T —FhAH 452
FER— 3.

2.3 FRAEPEHL
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7o M BERFAE R A ARIC SR BRI, e
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3GPT-40-2024-08-06, IHEEEH 0.,

MERE R AEB AIC S (ERE TSR . AR
FRAARBEG) T4 RN,

XfF InfoCom, FRATIME I >R B HLAS B35 T
PEAG U A BE S Fe b ok & (5 BG5S
FHRESWAREEN (1),

FluDel [JFFEELFE K B SCHIFF 14 R
[BRFAE (2 ), iXSEERAE ] DA I i
B AERE (1-6) FIWrgkii FIFFAE (7-14) .
5 JC A5 AH & B9 RFAE {4 A Python 9 librosa
(v0.10.2) #lsoundfile (v0.12.1) HahiRHE, 12
R RN T Wu (2021) #EFE)-18 dB 38 5 5]
fH. BHMUFHER BT iFLYTEK ASR 244
P B IR e} 55 7 5%

TLQual 3 i3 5 ) £ 52 4 PR A8 YA HE R P A
KM 25 MEHEIEATIEAG . Hod, R &R L2
HSCSCAS TR B ) R SCHE T4 Ar s (CCA, Hu
etal, 2022b,a ), $EEL 21 /N SRR BEFNAHRL
BEW S AR 2R IE (23 ), X HEs
S TR IR . Ho 4 AR HER
PEFFIE R H GPT-do AIEIEES IRERE, HikE
FETUA TR (NRW) L i g (NMW), ik
PEREL (NWSE) filal P4k i4t (NWOE).

2.4 iR

ANFET— M L2 223 3%, Ol TAESS
I 5 W) i s B S AA SR A R T —
AU . X BRRR S S T A
SR R DA N 2 2] 35 Fhc e 45 B R 2 A
i (Mumuni and Mumuni, 2022) . fE#E
Zhang et al. (2024a) $2& H ¥k, FRATM HAZ
sy Egattgs (VAE) SRAEH RGO 5
AP . T H R A A O
PRI I = AN A48 B AR S . A By
fEmE. HEEIER, AT — e R
MAINGE—A~ 244 VAE, HiixX £t VAE #iA A ji
A BARRAIE 1) BB IS 5 AR 117 N8 i g
&, T — LA 500 MEA G R AL .

=RPRA ML AR 2E S B ——XGBoost, [l
LA (RF) F1Z )2 @04 (MLP) ——# ]
ST InfoCom ., FluDel 1 TLQual 434, 7245
ARG RGN IR, AR RMESRE. FREAR
AL Bt . BB ZRAEIE DA K AR
i (Mienye and Sun, 2022)

A e BV ARE (W58 2.3 Ay iEdn i)
B e z-score FRifEfL EATARMELL . SR T
WIREARE D FINZEE (80 %) Fnilli4E (20
%) TH. B¥anEE, i RHEA
FEE S B0 AR A 2R A TR B I SR B0k,
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Feature Short description

chrF Measures n-gram overlap between the interpreted and reference text

BLEURT-20 Assesses the semantic similarity between the interpreted text and reference text based
on contextualized embeddings from BERT and RemBERT

BERTScore Measures the similarity between interpreted and reference translations by computing

CometKiwi-da

cosine similarity of their contextualized embeddings using BERT

A reference-free regression model based on the InfoXLLM architecture, trained on

direct assessments from WMT17-WMT20 and the MLQE-PE corpus

An extension of COMET, designed to identify error spans and assign quality scores,

MET-XL .. . . -
xCO achieving state-of-the-art correlation with MQM error typology-derived scores
Table 1: I {5 Bl (E AL .
Feature  Full Name Description
SR Speech Rate The overall pace of speech, calculated as the number of syllables uttered
per second.
AR Articulation Rate The rate of syllable production, excluding pauses.
PTR Phonation Time Ratio  The proportion of time spent vocalizing relative to the total duration.
MLS gl[::n Length of Sylla- The average duration of each syllable.
MLR Mean Length of Run The average number of syllables produced in a continuous stream.
PSC Pruned Syllable Count The total syllable count after removing filled pauses.
Number of Filled G e 1
NFP Pauses The frequency of filled pauses (e.g., “um,” “uh”).
Normalized Number The frequency of silent pauses. An unﬁlléd pause is deﬁnefi as a silence
NUP of 0.35 seconds or longer, consistent with recommendations for E-C
of Unfilled Pauses . .
interpreting (Mead, 2005).
MLFP Mean Length of Filled The average duration of filled pauses.
Pauses
Mean Length of Un- . .
MLUP filled Pauses The average duration of silent pauses.
NRLEP Number of Relatively The number of filled pauses longer than Q3 + 1.5 * Interquartile Range
Long Filled Pauses (IQR) and shorter than or equal to Q3 + 3 * IQR.
NRLUP Number of Relatively The number of unfilled pauses longer than Q3 + 1.5 * IQR and shorter
Long Unfilled Pauses  than or equal to Q3 + 3 * IQR.
NRSA Number of Relatively The number of syllables longer than Q3 + 1.5 * IQR and shorter than or
Slow Articulations equal to Q3 + 3 * IQR.
Number of Particu-
NPSA larly Slow Articula- The number of syllables longer than Q3 + 3 * IQR.

tions

Table 2: A~ CAFST 1) 14 4~ FluDel 43-4F .

ERERZS-SHURIIER S b EEW O P VAR 4 €7 ORI
PERE. TERCETEL, SR ZFPPEAE ARk SR A
MR A RPAL, A

(1) RMSE: i @ Hil 221 K

(2) W R IR & (o ): PPAGTITIN 20 50N S B 3 K
ZIR] A BAR CAR o

(3) “Fydixtinz (MAE): BUAHIES
BRI B I AR 22, SR AT F v
e Nk

(4) Mann-Whitney U 656 JiJ -8 & H0 5%
AR ) 7 A R AR B 2

(5) K§Hf—EF (BAR): BALTIIE T 5 Fx
PPIIAE DY 7 T B B T 1 B U5 58 4 VL RC Y

Fele i T HATRI LTI ) 2 322 1) MFRM
B E (1-8), TT—EPd & 2 51X B A
BIBEAT VPG, DR R AT U S A .

(6) HHAB—FAR (AAR): & TN (ELAE Y 27
TSRS HERUR , VEAE LR L —A4
BN (+1 20-1) Z AN LB

B TS BRI MEZ AL, FRATERT F
ZIAT T RBIFTTE, PAEIRAML T AR fE
FARF AE 7 T

FoArTHE—2L R A SHAP M2 IR iR 2
Froly: BB (4 JRfdRe) AT (=
FERE) o AR RR I I R R B B THARFALE
MR e B LA . T, R
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Coarse-Grained

Phraseological Diversity

Phraseological complexity

Mean Length of Sentences

(MLS)

Mean Length of T-units (MLTU)

Number of T-units Per Sentence

(NTPS)

Mean Length of Clauses (MLC)

Number of Clauses Per Sentence

(NCPS)

Verb-Object Root Type-Token Ra-

tio (VO_RTTR)

Subject-Predicate Root Type-Token
Ratio (SP_RTTR)

Adjective-Noun Root Type-Token
Ratio (AN_RTTR)

Adverb-Preposition Root Type-

Token Ratio (AP_RTTR)
Classifier-Noun Root Type-Token
Ratio (CN_RTTR)
Preposition-Postposition Root
Type-Token Ratio (PP_RTTR)
Preposition-Verb Root Type-Token
Ratio (PV_RTTR)

Verb-Object Combination Ratio
(VO_RATIO)

Subject-Predicate Combination Ra-

tio (SP_RATIO)

Adjective-Noun Combination Ratio
(AN_RATIO)
Adverb-Preposition
Ratio (AP_RATIO)
Classifier-Noun Combination Ratio
(CN_RATIO)

Combination

Preposition-Postposition Combina-

tion Ratio (PP_RATIO)

Preposition-Verb Combination Ra-

tio (PV_RATIO)

Predicate-Complement Root Type- Predicate-Complement Combina-
Token Ratio (PC_RTTR) tion Ratio (PC_RATIO)
Table 3: 21 ] T TLQual PEAL AT AL MERHE -
%ﬁﬁﬁ*’%ﬁ%{%Tﬂéﬂ:ﬁﬁ\ #?Eﬁﬂfﬁ‘l‘%ﬂ[njﬁ/l\ﬂjﬂﬂu Score Mean SD  Skewness Kurtosis
ERIIA DL o X LA shap FESEILY . focom RAW 532 135 037 225
MT A ES S EHERD T —8HAH "0 Awg 533 147 005 051

HILTRACT, BAREIZ IO 12 WY pupe ROV 493 077 031 294
HoREZS. SR, P13 b, KCHERIHR S L T
THER R E N DR Ay 23 A, TRQual 0 504 106 006 -0.85

Ft 4 BB, SEUAEERATE, R
YA =AHERE R AR AR 9, I
HARMEZEMAT R o S SCOE I B0 A R A i
IPEGTRARAEMT SR D h4R Ak, AN s
P AR AT 73 2 [E] Y P Spearman A 5%
PEAEIR] 22 R

ququququ

Figure 3: Js it (Z2). ARl (h) Agsedl
i (f) B

e s P, eI sR A4 BRI XG-

Table 4: J5UA K A1 SR A 0 B ARSI

Boost ZE Tl FluDel £ TLQual 43 % i} B s 1
i ERE, HWHAEFIRERE F R R a
JirdE . X T InfoCom il , FE3fsmEds il
S5 RF A8 U5 TSR, PRI T
IR s R E gy Rl —BiA. b2, MLP
—H R, RAETEEREEE gk
P T R, FEFSR E B, FRATERAL T
KT AR 25 R 5 N TAP4 22 R KA L5
PTG 0T, PR T XY BRI (1) 40 3

EE
2.5 BB 2 R R

K1 (%) /xR T AT InfoCom 1543 1)
o fE RF [IHE8 ) 4 R 2. AEiX 2egs
fif ¥, BLEURT (M = 0.32, 95 % CI # = [0.25,
0.37]). CometKiwi (M =0.17,95 % CI =[0.08,
0.26]) F1 chrF (M =0.07, 95 % CI = [0.04, 0.09])
B3y SHAP {H . Hm)ihih, X SEFEhRI
B 58w A InfoCom 43 4IEFH X

R T VPR ST REYE, M T — A R
MR AE F T 1,000 NERBE. XFFAEASE %
PEAR, i T 2 B WL g2 ST B2 135 SHAP ff. iC
SEAFNRHIEAE S RS R A3 SHAP {H,  PAG T
T T 0. 95 % BAEXE (CL) it [ 2570
%%;ﬁ%W5ﬁﬁﬁﬁ%ﬁ%7ﬁ%%4%ﬁ%mm
F IR N
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Score Model Data RMSE Spearman MAE Mann-Whitney U EAR AAR
raw 136 049* 095  259(p=0.70) 0.63 0.83

XGBoost o 117 062* 049 5751 (p=0.12) 071 0.86

raw 142 051 087 209 (p=045) 0.67 0.88

InfoCom ~ RF aug. 105  0.68* 041 5693 (p=0.15 077 0.90
MLP raw 243 043* 121  215(p=053) 054 075

aug. 125 0.58* 079 5744 (p=0.12) 0.68 0.7

raw 084 069 065  272(p=049) 0.69 0.83

XGBoost o 068  087* 041 5375(p=036) 072 09I

raw 070  0.65* 0.68  274(p=046) 071 0.83

Flubel - RF aug. 061  0.86* 043  5302(p=046) 075 093
MLP raw 174 039 117  274(p=046) 054 0.71

aug. 120 0.53* 089 4621 (p=036) 0.64 0.82

raw 087  0.66* 072  267(p=041) 0.67 0.83

XGBoost o 075  079* 045 5386 (p=033) 076 0091

raw 097 058 086  232(p=042) 063 0.79

TLQual RF aug. 092 073" 054 5522(p=020) 0.78 0.89
MLP raw 158 045* 110 206(p=040) 058 0.75

aug.  1.04 062 083 4973 (p=095) 0.69 0.85

Table 5: &5 IS SR AR LI ZRRBLER 7 > M AR R P RE -

e 1 (dE) s, NFP (M =-0.17, 95
% CI = [-0.27, -0.10]) %} FluDel 14> 32 it &%
S 1) BTS2, 4% %) NFP {520 XGBoost
Wl A TEAR . R, At o W gt 1 R AR
4335 MLUP, NUP F1 MLEP %} i 45 5. 7 A=
FIAES I . A FERRIE N PSC, SR, PTR
FI MLS X2 i F I A A B R /N 52
1) MLR DUJ 7= A 7 T 5210 o

B () £, EEMERIETEE NWSE
(M =-0.09, 95 % CI = [-0.15, -0.04]) 57 ¥
DS ) R FR, X R SRR s R
AR AT 2 BN Y o A5 TE I Ze AR
CN_RATIO (M = 0.25, 95 % CI = [0.18, 0.31])
BAEREENZW, B ES 5 300
e Beah, —HEEZ R ARt R Y S
A IE TR TR, 3% PP_RTTR fl PV_RTTR,
HH2Z F, AP_RTTR il PC_RTTR ¥ H 7 h
SO OO TR BERRAE, BRI MLC H 515
T 0 AR A 5€ 1 MILS DU F0 &5 SR A
TETHT 2]

&

2.6 BRI ) VS

JER T HEA 25 11 InfoCom Fiill i) SHAP Jj 14,
Fefit 7T MR TR R TRAN A . 2 K Se Rk
{5 (K2 5.4) R, FERIIZRERE Y
P IYME . InfoCom HRAE I AN GEHk 8 151
TE SRR T 2 5,66, TEIX LEHHIEH , BLEURT

#p < 0.01; *p<0.05.

Al COMET-Kiwi Jifii fill 1 5 s & 1Y E RIS 0, 17
chrF N=4: 1 A 5k . AIXT 48 ) BLEURT
Fl COMET-Kiwi 733 BHFEA 25 £ 8 T K
SRR, RS Sk, 2R chrF
Oy BRI S 22 SOARRH B AE TR A )R B A
FRZE

TER S, s THEAR 50 1) FluDel F i
SHAP % E . W E[f(x)] =4.991 £ T
YIRE G P R A S B (. RRAE DT kRE 7
MM SEAR LT f(x) = 4.746, Hirpr, ®{24H 52
FEF - NFP, MLUP #l NUP - 31 £ 5 &1
TR, 2 AR E )8 T 0.22, 0.16 Al
0.1. fHJz, MLR HA a0, Rf A
ARG T 0.2, XL PLEMH, RE v AE
BE S R uR) R L TR R SR i oy
PSR IS AR B W 5 e, ORISR 54
FHAE

Bl 6 J/R T A4S 87 1) TLQual i) SHAP
VR AT, BLEL R T E A E[f(x)] = 5.258,
5 AIE BT Mk S AR 700 A 2 i B 6.466., H
1, CN_Ratio /& iz H 52 W9 Jj 9 I A 3%, K
LR 8 T 0.47. i Ath BTk 4R AE 40 4
PC_RTTR. AP_RTTR. PV_RTTR fi AP_Ratio.,
FH, PP_RTTR Jiffifinl 1 f s 5 1 i s i, i
ME RS T 044, 47 PV_Ratio F1 MLC ##
SAEAMG U TR . X BELE IR R, 2R
E7%H) CN., PC. AP, PV Hl AP Z5F9 10 i HIAF
iz bR PR ALE SR, SR, PP 45
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higher 2 lower
(x)

5.

4.8 5.0 52 5.4 56

XxCOMET-XL = 0.1731999963521957 CometKiwi i = 0.6047000288963318

.8 6.0 6.2
52 BERTSC

BLEURT = 0.6551722884178162 | ChrF = 0.0826520249247551

Figure 4: ££4% 25 11 InfoCom Tl 1) SHAP J1 &K .

fix) —

. +0.02

EIAX)] =
Figure 5: #£74% 50 il FluDel 4>%5 (1) SHAP {175 & .

flx) =6.466

~0.371 = PC_RTTR
1.517 = PV_RATIO
0273 = AP_RTTR
0.571 = MLC
1,201 = MITU +0.21
1152 = PV_RTTR +0.19
—0.36 = AP_RATIO +0.17

13 other features +0.56

E[fiX)] = 5.258

Figure 6: #£4% 87 Fi il TLQual 43 %% /%) SHAP & 11
K.

g EERE ] (0 UTF8gkai 7E... |, 4... i} )
T 2B %M. o, MLC B w30,
A2 2 AT AT DAEE 2H SRy T B AT BOR L
Ve ST E O Rk, X2 SO LY
TR

FATH TR, FrikipLas s > Bk
SREEAE R R e RE , A R
(RF) #£ InfoCom f3ofilitt =4 T e fE 45 5
i XGBoost £ FluDel 1 TLQual |- 23 4.
55 2Z RAHE Hp ()30 R A5 6 IR R (AR AR
T v Bl R B A AR L, FRATTA 25 2 0
VAT B i A B v A AR BB T TR 1)

R A R A i 0 R A543 PR T

FATH SHAP 2 Afr i 51 H A ST 0 22 9 2%
4545, BLEURT Hl CometKiwi, %} InfoCom
WA 4 R T A e KA s2 I, 3X 5 Han and
Lu (2025) [ JEHiffF58—%(. BLEURT F£B 7
AREH N T BTG B L iz il 2k A &
KGNS UE SR ), XX
8 PR EENS b BERTScore (Han and Lu, 2025) %
P AIEF R A, XCOMET Ryt
AR T REVE TN (BiRHERE) 5
AR (ORI 0) Z A —2.

RKikFmtt RO REERE R, NFP X
A4HY FluDel T34 4 Jay 10 A #x¢ A 35 1) 67 T
o, HkoE HoAth 5 I0M O R AR, A
MLUP. NUP 1 MLFP, x5 {im#ise (Yu
and van Heuven, 2017) —#(. /2, KZHH K
TR EERAE (40 PSC. PTR. SR) ¥ W 5214
FIIETE S2 ), SRR R Y MLR RS 70 i e
A %, FoAER MLR f) 4m f 66 YT X A
— RIS KRS TR IS S H AT s
Wik, m—f “BEig”. BEEFER
I, WRES AT ER, A K
WS A 0T DA 52 1) 1 35 Bl W AR B % (Lennon,
1990; Mead, 2005) , SEN TIP3 ¥ H 8
R AN FLYE DA A PTG -

HEsiiS a8 GPT-do HREFFIE Y, NWSE
PR TN 7 Az S 2 A ORI SE A, SR TR YA
HEAfA e N 2805 5 o o 0 W b g AR A
IR THE L2 A A R B (Li et al,
2024) .

KT 5K M KWRHE, MLS X il A
WeA/ER, X5 Zechner et al. (2017) —%. 2Kifi,
MLC D= A= 5 e, 35X 5 HAdE SR v n g
TEFNETEAE R 58 08 F WIF 9T 45 38 i fef B )
I, (Neary-Sundquist, 2017; Bulté and Roothooft,
2020) . X R AT RRIR T 2R85B ROAN[H]: I
s - PR S5 M D0 e % TR B E T, T
i r R DL A 1 PR RO T AR 2R AN
TR % 22 (Li and Thompson, 1989) , iX 0,
TESCITERIESR T, ANER BRI AR K
CINE T W Ny 8

75— KSR R I 2 AL R A HR A
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BRAE HLA o R T . AR 2
RSB Z R RHE (PC_RTTR, PP_RTTR,
SP_RTTR, AP_RTTR, PV_RTTR) H B — 4
B4 MERHE (CN_RATIO) s HE 0. 1t
b, FATISE R TR, T EE A I E AR
(CN, PC, PP, PV) HHIET TLHRMIXTV I (SP,
AP) S R RPEEM. B2, XEEIE
B, e sk, xS MR
A s A e R Er s MO T =R/ R K= O 1]
W BTV S A B A Y 22 REE A
TP

2.7 JRRREAE B B O VRS P G G BT
B 3l DDA ) R AR 2 A 2 ) Sk
R T EEM{E (Kumar and Boulanger, 2020;
Tang et al., 2024; Gilpin et al., 2018; Rudin, 2018;
Linardatos et al., 2020) . X} T# & T/EE KL,
TK LE AR I 2 2 H 5 1) F 0 43~ 50D T T B AT
Pl W S =% SR M N3 T TS R N e A
FERAEETEE . X TSN RENS i 5 2 i SR
HEETRNE, DA RE B g B AR G . X T
SRS, BRI RS R B O i
>, BHTHREXRTREARI .

PAREAS 50 1) FluDel #Uil A5 , T SHAP 43
Mrivy sl ie, (EfAEREE, S n
FRAE RN F BRI 52 R 2 0 NFP R 750 A% T
0.22, MLUP A&7 0.16, 1 NUP &K T 0.1,
X F B2 A AR T A PR AT AE R ME . AL,
O AT PASE A £ X 25>, IR 45>
1E2# 2 DA/ N E IR TR IR YRS = (Christoffels
and de Groot, 2004) . #ifiiA n] At % rg il
g5, BOREFAETETORBGOL T T E B
iR, HBPRKEIEKIE, Ay
WD SRR oS, T 24 > BT DAY
Bl A= 0 RERF B A N o0, A4k
PHIEIR (Chmiel, 2020) o A1, HAZ) 73 50 -
FiE B UL TR TG - W] DA SR
F IR I K AFIR A IA A fifef (Thalmann et al.,
2019) ,

Ak, SHAP {E )& iR EN B A
RIS L HE T S A . X T 3X AR 2R A
RVt , ACFRIF AT 0 58 T B [a) (R A S
Fefs, AR E R (0.22 % 0.16) .
AR, 762 IFR I A m] PR ERIX 28 SHAP TRk,
BT RENS W45 > R AT PR, A
TR TR S R B s ik

3 #hik
TERCTUT A, FellTHR T — A R E

PR THRAE TAE . Plasr IR, Fdlai s
XAL, HITX AR BT i 2 4E VAl . —A> e

RHIE, FET VAE BB G0 2 5w TR
BUPERE. 4 )m XAL 430200, JLS0 B Y il A
ZR R AFSRE (1 BLEURT) 9540, T
FIEEAS o B2 3 4 AR R 52T, Horh NFP
FEAE R TR S . H AR T TR R K
FRBE B T4 5 S AR, Rl
CN_RATIO, i 64 Jaj UL 38 1 TR A 1) Jey S il
BRI THME, X UEARRERENS A 502 Wi Bl
PP S AEI S . RS, AR ¥ A
XAT BRBI ) WL ARG A0 R B A v 4 S 15 i
THBEM T G HEER I, MmRE Esh
I S22 ) 2 R B 258
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A DRAPRH S A0

Passage Theme DESWC DESSL DESWLIt LDTTRa RDFRE RDFKGL RDL2
1 Migration 185 19.32 5.11 0.72 35.25 15.05 13.37
2 Migration 193 18.91 542 0.65 41.12 16.23 8.35
3 Festival 182 19.75 5.16 0.75 29.74 16.51 8.90
4 Festival 191 18.86 5.32 0.68 42.18 14.66 10.20
5 Social equality 179 19.44 5.23 0.74 45.36 13.28 7.39
6 Social equality 185 19.06 5.28 0.66 33.33 15.73 11.46

Table 6: JiIF FHFAE45 19/ METAIOREA (5 L. DESWC: S8 DESSL: f) 7K JE (5%0); DESWLIt: i
£ (39f); LDTTRa: Glil %% (HA-GJE); RDFRE: Flesch 5Bt 4 RDFKGL: Flesch-Kincaid
SEGLAELY; RDL2: il stk

B PP VIR Y

N TR BRGEPPAREY . BATE A O S WA 2R T RAESIB IR . AT i
VEENE T P SORFIAL IS5 3C, IR IF 0 bR v B L 2 R TE (Bl “SH5e s
P, RO M I ZBIE”) BT T U FRATRURER P BN PR TS5 AT A TH
SRMEEN, VABIORXT AR AT L R B . O TR P2, SRR AT TR
R A AR D3, XA BT U S AR R BRI S ML ARk . B, W B4
ML SE T I DA PE Y . 25, AT T EHE,  HAARATI RO
AR AL G IR PR WA AR AT, A ALPP A3 DU A 2 e TR DT R IR I Wb SRR,
BIEBSCAR . SHPRSCRIE A1 . O 1R TE R A RIIEAT St A, 790 B il 1
PR R 71 F 52 AL AT T T TPA

Dimension Infit MnSq Outfit MnSq Rater reliability Person Separation reliability

Rater 1 1.02 1.01

InfoCom  Rater 2 0.84 0.79 0.97 0.83
Rater 3 0.78 0.65
Rater 1 1.15 1.08

FluDel Rater 2 1.04 1.01 0.98 0.81
Rater 3 0.89 0.75
Rater 1 1.07 0.99

TLQual  Rater?2 0.90 0.93 0.96 0.76
Rater 3 0.82 1.04

Table 7: o [ MFRM Zp ATl BSh . PEA BAEEM A 2 B AR B SE T
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Prompt for Chinese grammatical error diagnosis

R B R SUEE R R . ISR A IR SO EUR K SO TR R A
B H RS EAE AT A R AR E -

L. RG34 54 BE DA A S5 Al s A SCA ] BRAETE R B iR - TR (R):
HA VIR SRR A AL BN . - seiE] (M)« St ) 1Rl s O ) R sE B ek &
BIARE . - 1ERE (S): AYBURNER PRSP N R E AT & B SO ARER . - )7
(W) ANIERR TR SETEHER I TR

2. BRI A A X TR B A AR - AR RIERT . - R — D IE R, B
X FRR AR . - 2B MRS EMERERIE O 5 (0-1). 28R | FRfE
O

3. XM O A PG 2 QSR AS AR B A5 O BT 0.7, Wl AT M S A - <X
A IERT TATFIARGIALE A ?” - “ERAA R R IERIH2R?” FEAERMETT 4 IE N
PR B A TR Y

4. REFRFRRNE DL DA N RRIARNS DL, T DASR Y - SE R T {8 “UTF8gkai WE 7, “UTF8gkai
i M “UTF8gkai WA 7 SFia gl A eI, AR R AT IR 20 . AN LR 2647 15
R, - BEEEE. HiRESAERYE: Ao ridxSsmit. ZEEZ SN HE
PO TN 7 A AT AR 2 R 45

5. i Ag OO0 TR B A8, B DA TR SR — 145 H ¢ [sentence_id, start_index,
end_index, error_type, corrected_text, confidence] - sentence_id: FF 43 M 1 %A 7 (Bk e A
FBE) myME—ARiH4%. - start_index 1 end_index: £5i% & 4B E, ETHTFHESD. -
error_type: AN U2 —: R (JTAR). M (617]). S (IlifE#) 3 W (3d)7 ). - corrected_text:
HIWMEIE . - confidence: F&/n A R 0 3 1 2 [A] A ER(E .

6. ZMEIRIEER, —MIFBOCABIE TR & 2 MR EXMERL T, a4
YRR B 2% B

7. BRG] - /=B 12 TR IE

- iy A\ UTF8gkai HER AFMFEKT o

- Wik (1, 6, 7, R, UTF8gkai #4% , 0.95]

- HEHL: B “UTF8gkai T 7 BHAEAME ({75 6-7). MY “UTF8gkai T 7 [k
k. T ASHNITR, SR EFEt. - Rl 2: HFPRIE

- iy A\ UTF8gkai fl g f5-HR HEFKIL

- Fii %y [2, 4, 6, W, UTF8gkai LhF AP , 0.85]

- HEHE: 154) “UTF8gkai BRI IRIL ” HEF A Y. HFHET A “UTF8gkai LKA b ”
TE BRI G T . - Bl 3 JRiE R

- i A UTF8gkai A3z I & B9 RiG sh 2 18 ifs Rt AF 2 BRI £k, (bR A0
Wi S B S A B TR

- TS

4H 1:[3,10,11,S, “UTF8gkai il ” ,0.95]
Z5H 2:[3,25,28,S, “UTF8gkai 4% A 7 ,0.90]
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SERERFIESE U

Feature Mean SD Skewness Kurtosis
Raw Aug. Raw Aug. Raw Aug. Raw Aug.
InfoCom features
CometKiwi 0.51 0.51 0.10 0.06 0.13 022 -0.53 0.82
BertScore 0.96 0.96 0.01 0.00 -0.73 -1.20 -0.32 1.56
chrF 0.11 0.11 0.02 0.02 0.14 0.16 -055 1.23
BLEURT-20 0.51 0.50 0.13 0.07 114 187 285 1.52
XCOMET 0.18 0.17 0.11 0.06 1.06 166 177 0.96
FluDel features
NUP 3405 3457 1495 1526 0.78 0.73 1.24 216
MLUP 1.00 0.94 0.61 046 201 253 535 1762
MLFP 0.35 0.35 0.14 0.08 -0.06 -0.12 0.80 5.01
NFP 1572 1540 841 6.03 068 051 0.89 1.29
MLR 1699 17.00 260 158 053 058 1.04 235
PSC 197.78 196.12 5536 34.18 0.76 0.84 0.55 0.97
PTR 0.63 0.59 0.12 0.09 0.18 0.19 -0.76 0.80
MLS 0.26 0.26 0.04 0.02 09 1.17 364 172
SR 1.73 1.72 048 039 081 087 158 191
AR 3.87 3.86 053 032 0.03 0.07 208 1.61
NRSA 3.75 3.76 2.99 1.82 125 157 172 0.58
NPSA 0.78 0.80 1.28 1.16 228 227 575 233
NRLFP 0.18 0.17 0.54 042 351 537 903 1739
NRLUP 1.05 0.99 1.33 .21 1.81 198 4.02 3.26
TLQual features
NRW 1.68 1.70 051 055 044 012 123 257
NMW 2.17 2.15 0.62 0.67 -043 -030 226 1.95
NWSE 4.13 4.16 1.15 148 133 068 234 339
NWOE 0.98 1.02 034 036 088 057 195 264
MLC 16.87 16.84 270 246 079 079 147 5.38
MLTU 19.57 20.04 346 387 098 105 134 232
NCPS 3.69 3.68 128 1.64 149 235 358 264
NTPS 3.20 3.27 1.11 1.55 135 217 270 144
TOTAL_RTTR  5.41 5.45 094 081 0.18 -0.10 1.18 3.61
VO_RATIO 0.21 0.22 0.08 0.04 0.18 -0.11 1.15 276
VO_RTTR 2.55 2.58 0.62 054 -022 -070 201 2.23
SP_RATIO 0.22 0.23 0.09 0.11 081 068 394 3.50
SP_RTTR 2.54 2.52 0.60 0.52 -0.06 -040 -0.19 1.24
AN_RATIO 0.08 0.09 0.04 0.02 024 -0.14 308 1.12
AN_RTTR 1.48 1.51 0.65 047 -0.64 -127 229 1.16
AP_RATIO 0.37 0.39 0.09 0.05 -0.02 -048 -0.69 2.86
AP_RTTR 3.18 3.19 077 0.62 021 -0.06 340 1.09
CN_RATIO 0.01 0.01 0.02 0.01 171 163 -030 0.82
CN_RTTR 0.40 0.42 058 044 098 070 239 1.18
PP_RATIO 0.03 0.03 0.03 0.02 1.61 218 -145 132
PP_RTTR 0.67 0.71 056 039 -0.15 -0.69 448 271
PV_RATIO 0.04 0.05 0.04 0.02 178 201 564 263
PV_RTTR 0.89 0.89 0.57 041 -041 -1.05 -0.79 1.96
PC_RATIO 0.04 0.04 0.04 0.03 122 132 141 3.62
PC_RTTR 0.88 091 064 071 -026 -0.82 -1.01 2.78

Table 8: Ji Kl I S K o BT S BURRAE A FA PR SE T
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Sample 47 From the original dataset; RF model True score: 6.34; Predicted score: 5.29

Key features BLEURT: 0.66; CometKiwi: 0.62; chrF: 0.07; BERTScore: 0.97; xCOMET: 0.35

E\Z}S’ISD) fofeeg(‘:’(r): BLEURT (0.54§0.13); CometKiwi (0.5450.10); chrF (0.13§0.02); BERTScore
(0.9650.01); xCOMET (0.2150.12)

6 samples

The model underestimates the InfoCom score of Sample 47 by 1.05. Upon examining
samples within the 5.5-6.5 score range, we observe that Sample 47 exhibits a partic-
ularly low chrF score (0.07). This value is more than one standard deviation below
the mean (0.11) for this feature among samples in this range. Analysis of the corre-

Error analysis sponding student transcript reveals a tendency to reorder sentence components during
interpretation, though key information in the source speech is interpreted faithfully
into the target language. For instance, when interpreting an “if...then...” sentence, the
student processes the “then” clause before the “if”” clause, which results in reduced
n-gram matching and consequently a lower chrF score for this sample.

Table 9: HLESFI N LIES7E InfoCom H ) 522843 15 2245 .

Sample 95 From the original dataset; XGBoost model True score: 4.73; Predicted score: 3.48
NFP: 13; MLR: 20.64; MLUP: 1.18; NUP: 42; MLFP: 0.26; PSC: 185; SR: 1.53;
PTR: 0.41; NRSA: 2; MLS: 0.25

NFP (18.1685.66); MLR (17.13§1.11); MLUP (1.0280.11); NUP (30.45§6.73);
MLFP (0.3850.12); PSC (195.96§13.44); SR (1.7250.25); PTR (0.4550.24); NRSA
(4.483.55); MLS (0.2750.04)

For Sample 95, the model underestimates the FluDel score by 1.25 points. Analysis
of this sample’s features reveals notably high values for MLUP (1.18) and NUP (42),
both approximately two standard deviations above their respective means. Also, the
speech rate (1.53) is lower than the mean (1.72). Collectively, these feature values
likely lead the model to interpret this sample as having more significant breakdowns
and reduced speaking speed. However, qualitative examination of the corresponding
student recording offers a contrasting perspective. While the student does exhibit
longer and more frequent pauses than average, these disfluencies predominantly oc-
cur at boundaries between semantic units within sentences. For human rates, this
placement of pauses does not hurt perceived fluency as much as within-phrase disflu-
encies, which may explain why the actual perceived score is higher than the model’s
prediction based on these automated features.

Sample features

Features (MSSD)
for Score 5 samples

Error analysis

Table 10: HLas M TIF7AE FluDel Ff 35705 561
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Sample 62
Key features

Key features
(MSSD) for Score
6 samples

Error analysis

From the original dataset; XGBoost model True score: 6.22; Predicted score: 5.01
CN_RATIO: 0; PC_RTTR: 0; MLS: 19.57; PP_RTTR: 1; SP_RTTR: 0.71;
AP_RTTR: 2; MLC: 14; NWSE: 0.26; PV_RTTR: 0.89; MLTU: 17.11

CN_RATIO (0.0180.01); PC_RTTR (0.9950.39); MLS (21.365§7.18); PP_RTTR
(0.8150.29); SP_RTTR (2.5450.35); AP_RTTR (3.2350.44); MLC (17.085§1.30);
NWSE (1.6950.74); PV_RTTR (0.9850.34); MLTU (19.735§1.56)

The predicted score is 1.21 points lower than that assigned by human raters. A con-
tributing factor to this discrepancy may be the notable absence of two specific Chi-
nese structures, CN and PC expressions, in the student’s interpretation. Instead, the
students frequently employ expressions characteristic of Westernized Chinese, a style
influenced by Western language structures. While human raters appear to find these
alternative expressions acceptable within the context of the task, the model likely pe-
nalizes the lack of the expected native Chinese forms, leading to the observed lower
scores.

Table 11: ALZ53E5 N TAE 55T TLQual [ 5237 5 S il

17

www.xueshuxiangzi.com



	介绍 
	相关工作 
	自动化口译评估 
	音频处理 
	特征提取 
	数据增强 
	模型预测的全局解释 
	模型预测的局部解释 
	局部解释在自动口译评估中的关键作用 

	结论 
	源材料的更多细节 
	评估者训练程序 
	中文语法错误诊断提示 
	完整特征统计 
	模型预测错误的案例研究 

