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Abstract: In response to the lack of interpretability in English composition automatic scoring systems due to their reli-
ance on complex deep learning models, an interpretable English composition automatic scoring model was proposed
based on the ES-SHAP algorithm. This model was based on the ES base model encoder to extract text features, combined
with a mean calculation and a regression layer to achieve scoring output. It introduced an adaptive weighting mechanism
to comprehensively evaluate the quality of compositions across six dimensions, including grammar, syntax, and vocabu-
lary diversity. The model utilized LoRA fine-tuning technology to optimize specific layer parameters and enhance adapt-
ability to compositional features. By using the SHAP algorithm to calculate the impact of each feature on the final score, a
clear scoring basis and explanation path was provided to enhance the transparency and credibility of the scoring process.
The experimental results show that compared with existing models, the performance of this model has been improved on
both the ELLIPSE dataset and self-built dataset, with a quadratic weighted kappa value (QWK) of 0.84, which is superior
to existing models in accuracy and interpretability.
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FR, WTETEAR AT 2 AN FRE S IOV 40 87 5T
Mg T HE S R PR 8L . PEG (project essay
grade) R EAMRRITESEN RS2 —, Tl
EAEGRHE . IRV AR JE R SURFIEXAE ST VT
5re Chen®P N SCa g2, AT SCAGURIBEAR LS 34
JrT A T RRE, R HERAS B 5 VE X AE S
.

LT 20 X 28 PRITR B 2 ST AL AE AES At H AR
THZHRRE. EI R B ZERL (con-
volutional neural networks, CNN) #kHUiE &) 4835
VERRAE, JFRRE R SCPR . 2t M
KL IZM 4% (long short-term memory, LSTM)
MICNNHAR, FER T T HE AR H B RS
M5 SEEl, RE T EERR. B s
F Doc2Vec B RS L F 85 B, IF45 & )R
CNN. LSTM#2EU1iE AF B, X SEiBAE SCiE AT o
4. Btk a5 S GloVe 1A 8 5 CNN, #% T
JERELFTIF AR, SKes R ER, Hovns—
SPERIHERIVE SR T4 407775 . Alikaniotis %5 1R
FSUZ A LSTM XHESCEAT E 35y Jin 25042
TR B s I A, FE AR TR 3 REEOR )
6 3C E BIPEIME S I U T 38708 . Masaki 251
PE R T T B 3 R AE S BB 3k T 48 0 2%
HIAE S H B PF53 B8 DNN-AES #1, #ERfR A — &
T

AR, TNZRBALA, T2 R T AES 43
W 5 A O Y 10 2 P R AT 8 R 1) 4 SC 1 B



© 372 . ekl 51

AR 7%

575, 4 CNNL LSTM.  JE-F 284 25 1f X0 7] G
id#3% 7~ (bidirectional encoder representations from
transformers, BERT) ${AR$EH/ESCREE, S H
Vo, TEAFFEAEE FRe BRI T W
U7 g i XLNet I SR80 e %2 R bR SC R4,
RIHESCH B RE, £ AL H RS ASAP (45
S FI0°P 5 QWK 3% 0.81. TR 5 B 35 1
M 2% (graph convolutional network, GCN) Fl43if
BERT £ R 58 A SC H B W7 A£ 55, #2 tH GFTB A%
B SRR, ZI7TVEE A IR 4 ASAP EHUAR
TEGFERE, AR TAESCH IV R
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£ ES-SHAP S 15/ SC H 3P/ i B v, HoAk
R RO s B SAEAE SCR B S ANRTEAE A
REE i, VESCHIAS 0 AE N T H AR s 8 F SHAP AE
2, ARBVEANRHE R SO 4 1 STk RY SHAP R,
A L AT R A3HT
o PFEIEUHETINME: EIEATE RN
BT, {EASHETIMEE] £ (x) ]
THERHEDTIR . X T RANRIE S THEE
TEFIT A ] RE M RFAE 148 S T (3 B BT iR
HAEH IR T A5 SHAPfH 0
LU RSy : SHAPH o, ELEE R W4
fE i SHESCAR A Tk . 0 >0, KORFFIE
TS EF TR 0<0, RARFHIE i X153
A SRR . 3T ANRAIE ) SHAP A,
AL LT ARR IRV L A B AR R X B
LVPor s, NI RRRE R4 BOA A -
TR I VB AR S 6 A4 BEARFAE AN 5 ARV RFAE Y
SHAP{H, W] LA T R NMRFIEXS BB AE SCVE 7 1 B
PRTTHR, [ SHAP FESRAL T Z R fi L TR, &
SCAE FH SHAP 77 B /s S [RIRFAEZE TR0 U770 B 1 5T
BRAVE D, AT A B 00 b 3 Ao e 5 2 e 8 o
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3 SLWEERSR

KA A S I BB AV AS i, X SR e
BAT U, DLRON AR B8 5 ES-Base 5
RUF L Ath AES 155 7Y J2 PG RS 7Y 1) 1 f 30 AT % bl 43
M, ¢ E it SHAP 7 B fif B ES-SHAP 5 Y [ 7F
I HcHE -

3.1 BUERIEMIEMNIEFR

NG IEFE T ES-SHAP 595 (1) 98 SCAE SC H sh i
SR RER I, AT 3 MRS . HdEA 1
3K E ELLIPSE & ¥l 2 . ELLIPSE &k} & — /M
PRI, AR 8~12 FE B IE S S H I
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BT RE I &N AT VP9, FRETE. )
AL TN FEIERNE. EERUTEYE 6 N . B
2% H E FrJeiE# (IELTS/TOEFL) J75 S A S A
e, 7855 2018—2024 FFH A E L HHE, Hoyad
10 200 f5 1E 3¢ (IELTS 6 000 %5, TOEFL 4 200 &) ,
WS Bk —8 B¥EsE3 B T RFEEIEIE
BE 5k, R EIMXT Bk 6 AN 4ERE AT V4,
KZJ12 000 M EEMEA, BiEEIEAFENEL 1.

T1 KRFRIEEHEE

T YESCHEH PR AR AESCEH R
1 How to succeed in university 300 3003
2 How to manage time in university 300 2197
3 How to deal with stress in college 300 2020
4 Happiness 200 2923
5 Teenager smoking 200 1982

NT 5 ZHGEAE 7 ITE R, AR
KRG . FI{E. QWK ZAE AWM bR, Hr
F1{H R oy BB R ) — DN EEHRAS, B4R
A TR M A B3R (Recall) PIANJ7 1 1 BE -
FLE W (14) Fir:

2 x Precision x Recall
Fl= Precision + Recall (14)

Hordr, Precision 27 5 8 I A 1IE 2R B A A
FLEAIEZAMI L] Recall 3R 7R B IE A IEZE )
MIFEA T, B AL I 9 1R 2R M L fF . F1{E I8
115 Precision A Recall I8 A3 %0,  Bef% 5 4
TH M J5 AR RS [ 28058

QWK & ——E A3 73, F T VAl A i
GERGSPREE RS HA Btk WAESTPESr AT
AR A NANESL, QWK anxl (15) FIxX (16)
Fis

zW,.,jow.
QWK=1- 2L —— (15

z Wi,j Ei-j

Lj

W= (’_])2 (16)
(N-i)
Heb, OB ETERERE, O, &R EFK W
i HREVE G O j AR SO, WRIRET B
PP RV RL PP 7 (14 22 57 1) — O BUE R, E, 3R
BRI N A RTE I O 7 B2 I AR, e
TS E, P O, 47 )1 LAbEL

32 ZWEE
AR SEI A E T
{43155 NVIDIA GeForce RTX 4090 GPU.
o MFIEE: U3 Anaconda T £ Python
WEE, %O HESE N PyTorch 2.4.1, Trans-
formers JE AN 4.40.1, CUDA AN 12.6.
JEAIE BS-SHAP AR 8 (1) 14 e R I, AW 508
Bz 8 1 10 1R IRt I 4R A6 ik
£, DMRIFBAY R4 RIFIZ LR 1. S8BTy
M, RHAR/NAZ R (0.000 4) FEK IG5
R (377 epoch), FoHrUIZRIEAY I BRI H00 A XU .
B B LoRA Z ¥ rank N 8, alpha 2, llZkiLFer
J& FH bf16 4 B2 LU PR B2 HAS G2 mais B2 . AR Ak s
% AdamW, ¥ H betas= (0.9, 0.999) Flepsilon=
1x10°, LARTHI et HAhSH % 2.

%2 ES-SHAPSHIRE

¥4 SR
per_device_train_batch_size 8
per_device _eval batch_size 8
dropout 0.1
logging_steps 1000
evaluation_strategy epoch
warmup_steps 500
save_strategy epoch

33 KRS
33.1 EBARMAEITAE

ASCKTEL T ES-SHAP #5284 5 ES-Base 15 8 71 4§
AR 1. B 2 FIBR AR 3 1) 6 ME TP o 4 5
ItERe, BEARZERNE3~%KS,

®3 EHIES 1 LERSMTEIRERNEEMEE

s FEHREE FI{E QWK
E5-Base E5-SHAP E5-Base E5-SHAP E5-Base E5-SHAP

HEHEME 077 0.83 0.65 0.86 0.63 0.84

GRS 0.73 0.92 0.71 0.90 0.69 0.86

N 0.66 0.94 0.64 0.94 0.61 0.80
BB 078 0.74 0.76 0.72 0.74 0.72
Bk 0.62 0.91 0.60 0.88 0.58 0.88
v 072 0.80 0.70 0.84 0.68 0.85

SIS SE R RN, ES-SHAP BERUAE 3 MR
6 NP> 4EFE _E YL T ES-Base, JUH AR M
JaME 5 BSR4 5 0 S T SR 4
FE L, KSR, FIEK QWK HIRTHEE (i
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T4 EHIES2 RS MTETRENER TR

) K F1{H QWK

i35y
E5-Base E5-SHAP E5-Base E5-SHAP E5-Base E5-SHAP

ERME 0.68 0.88 0.66 0.80 0.64 0.82
GIFS 0.65 0.86 0.63 0.84 0.61 0.83
W 0.60 0.85 0.60 0.73 0.56 0.80
FAEMY: 070 0.75 0.58 0.72 0.66 0.86
Bk 0.58 0.86 0.56 0.73 0.61 0.80
Myt 0.65 0.85 0.63 0.83 0.65 0.81

x5 HERIRS3 LERZSMTEIRERNZREMEE

T Fl{& QWK
E5-Base E5-SHAP E5-Base ES5-SHAP E5-Base ES5-SHAP
ERME 0.62 0.91 0.61 0.89 0.60 0.90
NS 0.63 0.92 0.62 0.90 0.61 0.89
N 0.61 0.90 0.60 0.88 0.58 0.90
FEY: 076 0.78 0.74 0.75 0.72 0.78
T 0.65 0.93 0.63 0.92 0.61 0.85
Mtk 0.68 0.95 0.67 0.93 0.65 0.87

3B ELEE QWK H 0.61 T+ 0.85) . I Z
T, FOBRGEERIAANEE, X5Z4EE R
2 R T SO SR VEAR DG, PR T B2 A
WG 1042 T, ES-SHAP fE 8RBT, #
OFET 5N T LoRATHR HENE, Al LAl G 1% 7F
B BRIIZERE T B ROE N 2 40P 0155 . M LR G
B2, LoRA B35 7 % SCAE AT 5 BR3¢
WA B RE 7, 3R s T AR AL TE A 4R T PE 4
(A e 5 — 5k
332 HEREinsE R

AT T IHRERES,  DAIGIE % 4 BB )
PRPE oy R e, o AL R 4G 1) ES-Base 1
A1, LoRA Wil J5 i) E5-Base 5 #Y | 3 - [ 5 AL
1 6 1~ LoRA ## 1 J5 1) E5-Base T8 . -+ Hi&
I HIALR) 6 1~ LoRA 10 J& ) ES-Base 715 /84, B[l
ASCHEH B ES-SHAP ALY, BARSLIG 25 R LK 6.

SEIGEE R, AN [FRE Y SR E JEAE SO 4)
R4 PR MERE 2 R B3 . JERIE R ES-Base 72 5035
2 FM QWK RINE ST, R UHLER IS MERAE

76 ES-SHAPEEHERSIIE QWK MEAEXTLE

it Hnte 1 a2 Hditk 3
E5-Base 0.73 0.65 0.80
LoRA Tt Ja 15 73 0.76 0.78 0.83
LoR A+ 7 A A2 0.79 0.80 0.86
LoRA+ [ 1 ¥ AU A 0.83 0.81 0.89

D7 HAEAE SR R . 51N LoRA i 5, A (R 1l
JRAE I 5E, QWK FEbR e Tt HF—im
IE 6 A AR [ e A R, B R R A 2
TF, QWK ik 0.86, LA % 4k 5370 A B
THETHHINGE 7o SR [E E BEEATL 1 HME DL Bh A0 R
AFEESCYEE M E M 22 . Bk, AR EE
LB SEU6 o, ZALHIEE— BT T A
PERE, QWK i ik #1)0.89, IGAE T H7E Ab BH 4k
FI 1 SRR B 5 AN S5 1 7 T PR 251

ES-SHAP 8 5] N\ 3E B IIAULH] AEE BR 6 4~
PO TR, 45 S SHAP T fR R MEAEZE . AHES T
FERH R B — AL 24 R ES-Base, ZASRULE TR 4%
[ FHERTN. fEASCRKBIE T, BREIEXHF
VIR HR KA 1.8~2.3 s, FEARRS () 4b T ] 4252 5 il
SIS R L], B5-SHAP ZEH2 140K B2 1 (7] ) 3
Ji T AR SIBAT AR, WE T H AT A
333 L AESAHAR Mtk

N T AT PR M RE, AR SR BS-
SHAP #5811 5 H i AES #5228 J2 PR ASE A 3k 47 1 %t
b, SR WEKT,

®7 RRAESEE R HIFREH QWK 11 BEEIR

et QWK
CNNZ! 0.31
LSTM™®! 0.40
CNN+LSTM!M! 0.79
DNN-AES!! 0.80
BERT!' 0.80
XLNET!” 0.81
GFTBM™ 0.79
MotionGPT?*® 0.72
GPT-4V?7 0.63
Llama'*® 0.83
ES-SHAP 0.84

T TR T A58 ABS J715 K PR RIS RTE QWK
Fehn R HBARE D PERE . (R GIRE 2> ik (t
CNN. LSTM) HT1F A /132 IR, #44& QWK
BAR, MDA B S E R K EE SR C R .
BERT. XLNet %518 F il 255 A B 2 46— 2 (115 X
PEAREE S, QWK AIIKX0.80 /547, {HAEKHESCITES:
RS AT ENDERD, HEERAAE . FERIEAL (i
GPT-4V. LLaMA) RKIFEFHEBTR AR, 4EfEn]
fRREPESS, MELAHE . ASCHEH I ES-SHAP F AU
SER) ERRA T LoORABE .. 2 4EfE TR 3E BN
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B, QWKIEFRAZE] 1 0.84, i HEIRTHAFEN.
3.3.4 SHAP /) B84k

N T BRI A SE S TR, A
SCEE T SHAP J) B 6 ES-SHAP 1 B (1) V¥ 43 45 B 30t
AT RS TR 73 A

Kl 2 e 7R 1 SHAP {H 75 1 72 4 B 1 R AIE DTk
b, youa. allowsthem %54 5 BS54 £ R A0 6
Ko TTHR; BVRESMTE 2L (W phones are
not allowed in the school) U LA4L & 7 2o, AR
KIERET 5. B3 A) B R E S, 20
PLOCEEIE] {42 (U0 students. phones) FIIZ 4R
(fr However. Also) TR¥FFEBED, R4 RoR
IETTER, RERT RS .

N T VPl SHAP J7vEAE JEEAE L H B AE 5%
o RdE R SR A, AN SOOI\ I IRUAT AR 1
EELY Faithfulness C:H3E1E) 5 Stability (2
SETED, 43 ) T A R A A A R 4 RS S BRRRAE 1)
MR B AN AR B P8 sl T 1 — B

K] 4 H1 Faithfulness {1 £ Jg 7R 7 7ES2iaH, il
B B SHAP {H fix = (RS F 10 s B 0 4 1 AR

2

AL, SRR TRaAR N E, 6 MEEM
*F-#5 AUC (area under the curve) 50.83, iHA#AY
TR AR SHAP 1551 I S BERR1E . & 4 1 SHAP
e M IR N TE Stability SE36 A, @ 6 E ST
BEE ) (i SCE e BT, P
B J5 SHAP 73 A B AR, 6 A4 FE 1) ~F- 35 Je 7R
MR RBUEE0.84, W T AR 45 RAETE HAN
AT B AR B R AR E T

f LA st g AT 45, ES-SHAP B RLURALAE
Ve 7 AR I R, AR R B A RStk 5
FaE .

4 ZERIE

ASCBT MR IGEAE ST A BIPF 7> RGP K HE
PR 5 T R R I AL, JE S 51 N2 T ES-SHAP 55
EMSEESCE SRR, SEBL T S TEAR SO
HER HL 5 T EARIVE 5 . 1288 R F ES-Base Tl
YRil 5 IR FEAR SO SUAZRORBE ST, A
SEBU T ST I SRBERFAE . A SC 5 N LoRA BEARSE
Bl ), ERRSEOTRIFR, JRTHEAAE

outputs
fig._;‘_(inputsbase value
. ‘\>>>§)95)))))) ) )0493 0.939839 0.949284 0.97 ((( <<<< 0.99
inputs
-0.002
to: TEACHER_NAME ADDRESS_NAME SCHOOL_NAME Dear: TEACHER_NAME how are you? i just took some time to write you this letter you need to know about.
-0.003 /4 -0.002 / 2
| am writing youa letter to describe to you i think the better policy, policy 2 one reason is because, phones are not allowed in the school in the first place, phones
0.002 / 2
are a disturbing materials for class and its better to not have phones in school at all. Even though school allowsthem to have phones students will still turn them on
-0.001 /7

and use them during class. Also some students use phone during reading time when they are in the library whensupposable the teacher is teaching them and
behind her back many kids are texting with their phones . Another occasions kids usually need to be doing their work but they are instead texting. i believe policy
0.001/3
2 is better for the school not to allow students have phones at school at all. if you have any questions please contact me as soon as you can at PHONE_NUMBER
sincerely STUDENT_NAME

E2  SHAP /) ERRATIEVT 7

B e s e (.

Dear, Principal'In my @pinion, | think that you should allow students to bring their phones to school, but with the condition, to use them outside their classes.
Students need their phones for any emergencies. However, students are to understand that teachers don't want them to be disturbing the class. Also, ﬂﬁfﬁk that
the students know better to turn off their phones, if they don't want their phones to be taken away. Students still bring their phones to school whetheryou
teachers and principal don't allowed them to. So, | absolutely agree with the policy of letting students bring their phones

3 SHAP JJEIffRE ST EVE 7
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