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[CLSTFR AR, ARFEZARGAREVWSESMEORECHBIR] “L\ SR 7 A0BD, HERFESTOL IATANREMN TS ENST L, [SEP]
__ [CLSHEDA EHTENE L. EXBOBRTHRTZBAEN->EI-0v/(TR. FELRVE, MACEIOEINMBRLTESRRNEERZNS[SEP]

B4 fERIRAET N - REIHE B TER LSRRI ZNRE LTY 2 AZ M 2T o MR, &2 7 ARXICEEN
2 NEEHARINE =3 O0IRT 2. XEHOFSIIHI FAXDID 2R,

0o 1 2 3 4 5 6 7 8 9 10 1
iEEOEAE (FIR)

Es5 {HARSET L - JHH BIZBIT 2 EGHEOHER.

2RERETNVORF L Rk, —B L#HD R
R—2% 77 ARNTHERTE S, RAETEH BT
W ZRFCEVHFGENE DIRSN TV B X —
UMEBVH, —HTHRAEE A TH 2133 O PEF
XA I L THWEDFSELHETE 5. WX
12, BRJEHE BICE N WEE T &

LTERZRA LTV AABEEDTE E LT,

5 3RiE

HLLETCHEEMEX vy Wb a—VRT 4 vk
TEETH 272, KR L TRilR 7 7 2 X e
ET B tbil%’éfzbé. RERT T AR EIEE
FTAUIFE 72 DB T b 2 23, BGED TR

— 1871 —

L7 7AX) Y 7OEFEEELQTLES. —/5T,
INETEL 7 IRARXBERETIUE, —DODI TR
RICBERDARR = PEENLZ 21T 5. BT,
44 FHITBIT BEBRTIEZ, —DD7 7 ZAXNITEK
OREEEHDO X —rhBlfllan. 2z, [E
GEF v v TRHEICE 2 7 7 A2 BOHEEITH LT
HeEI 2 B R B IFET 5 [19].

F 7z, AR OFEFFER IR RO E R 2
iCEE > TVWE7®, SEROMLTIEY T AKX
DERHE - FEERE (R % FIH U 72 € B 72 51 o i %
FHEILTW3.

6 HNHOHIC

AR TE, AR ERAFRAZ R 7B 5
RAEFREMGEO B S 1t E BN LT, FEERE
&K77X&U TR L MEEFIEEHEREL

BRI RT DI, RAHKEEEDT—X

yFLT@@%m 7. AR A O S €
TR U CEEEREELARETH 2 2 & 2R L
7z, F7o, EERRAEED SANTBIED WD
HHrEFERART LN TE.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



i

W52 ISPS BHF & 22H00524, JST KA ACHFZE
EHHERAIIZE 7 1 275 4 IPMISP2114 DB % 21
72bDTH5B. £z, MELEDDITHI-D, HE
WZEEFRIC SN L T W 272\ 7z Tohoku NLP 27 L — 7
DEHEANEH L ET.

BE W

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

Md Arafat Sultan, Cristobal Salazar, and Tamara Sumner.
Fast and easy short answer grading with high accuracy.
In Proceedings of the 2016 Conference of the North
American Chapter of the Association for Computa-
tional Linguistics: Human Language Technologies,
pp- 1070-1075, San Diego, California, June 2016. Asso-
ciation for Computational Linguistics.

Brian Riordan, Andrea Horbach, Aoife Cahill, Torsten
Zesch, and Chong Min Lee. Investigating neural archi-
tectures for short answer scoring. In Proceedings of the
12th Workshop on Innovative Use of NLP for Build-
ing Educational Applications, pp. 159-168, Copen-
hagen, Denmark, September 2017. Association for Com-
putational Linguistics.

Ricards Marcinkevi¢s and Julia E Vogt. Interpretability
and explainability: A machine learning zoo mini-tour. De-
cember 2020.

Andrew Y Ng, C S Division, U C Berkeley, Michael I Jor-
dan, C S Div, Dept Of, Stat U C Berkeley, and Yair Weiss.
On spectral clustering: Analysis and an algorithm. https:
//proceedings.neurips.cc/paper/2001/file/
801272ee79cfde7fa5960571fee36b9b-Paper. pdf.
Accessed: 2023-1-11.

Tomoya Mizumoto, Hiroki Ouchi, Yoriko Isobe, Paul Reis-
ert, Ryo Nagata, Satoshi Sekine, and Kentaro Inui. Ana-
lytic score prediction and justification identification in au-
tomated short answer scoring. pp. 316-325, August 2019.
Zijie Zeng, Xinyu Li, Dragan Gasevic, and Guanliang
Chen. Do deep neural nets display human-like attention
in short answer scoring? In Proceedings of the 2022
Conference of the North American Chapter of the
Association for Computational Linguistics: Human
Language Technologies, pp. 191-205, Seattle, United
States, July 2022. Association for Computational Linguis-
tics.

Dzmitry Bahdanau, Kyunghyun Cho, and Yoshua Bengio.
Neural machine translation by jointly learning to align and
translate. September 2014.

Tasuku Sato, Hiroaki Funayama, Kazuaki Hanawa, and
Kentaro Inui. Plausibility and faithfulness of feature
Attribution-Based explanations in automated short answer
scoring. In Artificial Intelligence in Education, pp. 231—
242. Springer International Publishing, 2022.

Mukund Sundararajan, Ankur Taly, and Qiqgi Yan. Ax-
iomatic attribution for deep networks. March 2017.
Karen Simonyan, Andrea Vedaldi, and Andrew Zisserman.
Deep inside convolutional networks: Visualising image

[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

— 1872 —

classification models and saliency maps. December 2013.
Marco Tulio Ribeiro, Sameer Singh, and Carlos Guestrin.
“why should I trust you?”: Explaining the predictions of
any classifier. February 2016.

Scott Lundberg and Su-In Lee. A unified approach to
interpreting model predictions. May 2017.

Sebastian Lapuschkin, Stephan Wildchen, Alexander
Binder, Grégoire Montavon, Wojciech Samek, and Klaus-
Robert Miiller. Unmasking clever hans predictors and
assessing what machines really learn. Nat. Commun.,
Vol. 10, No. 1, p. 1096, March 2019.

J MacQueen. Some methods for classification and analysis
of multivariate observations. In Proceedings of the Fifth
Berkeley Symposium on Mathematical Statistics and
Probability, Volume 1: Statistics, Vol. 5.1, pp. 281-
298. University of California Press, January 1967.

Ulrike von Luxburg. A tutorial on spectral clustering.
November 2007.

B EWTSERT. BRATRCR R R 7 — &2 v b, July
2020.

Hiroaki Funayama, Tasuku Sato, Yuichiroh Matsubayashi,
Tomoya Mizumoto, Jun Suzuki, and Kentaro Inui. Bal-
ancing cost and quality: An exploration of Human-in-
the-Loop frameworks for automated short answer scoring.
In Artificial Intelligence in Education, pp. 465-476.
Springer International Publishing, 2022.

Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina
Toutanova. BERT: Pre-training of deep bidirectional trans-
formers for language understanding. pp. 4171-4186, June
2019.

Song Wang, Karl Rohe, Pengsheng Ji, and Ji-
ashun Jin. DON’T MIND THE (EIGEN) GAP.
https://www.stat.cmu.edu/~jiashun/Research/
Selected/SCC-disc3.pdf. Accessed: 2023-1-13.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A REETETILOEREST

WEETARIF LRI, 72k F2E#H
L7=MRED 24T - 72. RMSE £ QWK O -2 0
FERECHIE L FE Rl # § 5.

Al 2FRRETI

PR EET L, TA My ST 2 MEREFHi
DIERZ2R 2 ITRT.

A2 EIRE=ETI

ERIEREET IV, TR bty MR T 2 PEREGT i
DIERZR 3ITRT. HEJEHE Z 2 IO HIE %=
1To7-.

g2 EREEFL TR MY MZBIF2EFLOME
BE. RIRE Y14_1-2_13 Z{#if.

FRSIEEH RMSE QWK

ALL 0.068 0.948

£3 FIHREEFL - 7 X My MBI 2RAEBE
DOPERE. FIRE Y14.1-2.1.3 ZfHH.

AJEEH RMSE QWK

A 0.060 0.999
B 0.088 0.915
C 0.054 0.994
D 0.047 0.990

— 1873 —

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



