o

aup

FALERE R 31K Feam R (202543 1)

KRESEETIL AW
EBERIEDEDTXX M SODREEDKEHTE

LN

TR

Hti B KRR AR AW 7R

aono.kotaro.il@s.mail.nagoya-u.ac. jp, sasano@i.nagoya-u.ac. jp

e

AR TIE, EREZIFEINEMICEE T
AR THEENBRICOVWTEARLETFF AT
H5HHRDIRD 7T F A b ZRHWIFEOREE
FEWCHD e, BAKINICIE. 2 ND2EAE D F) A GE
EORDIEDTFA M0, REMICEL &M
IOEVEEEZIND 2 0% THlT 288 ERF
#]% . Meta-Llama-3.1-8B. Llama3.1-Swallow-8B-v0.2.
Llama-3-ELYZA-JP-8B, Ruri-large D 4 DD EFEE T
NERBALTITY. JUNKFED 3 DDOHERITBIT S
OB TFRA M ROBHET — X 2L ERD
R, BROET VO N 22T X > TENT
52T, BXZ 60%DIEETHAED L2513
BIEMTET,

1 FC®HIC

KFEBECBWT, FEHEMOK R HE RIS
X2%FEDOFay 7o rRBIET 57201, B
WHEERN 2R L, B Ry R - 2R Mt55 2
CIZEETHE, TD2H, B GPA[L, 2] R HE
[3]. FREDRAE [4] Y. BN O 4 R EHE T
HOWTHEoEE TRl 2D HARTHLIT
W3, UL, HEF—REtohEarEEIns
FTWEMN R TREMENCIEZ R DI, £-HED
WRICWEZREH NP ETH D, ZHEB L UHR
HEDOEHENKEZ WV, 2T, AT TH
ORI LT HRHED 7F A WKEHT %, IR
DIRD 7F 2 b 2id, PEPHERICOVTE IR
TS5 ODHEMIIEZSBEARTRHALZETFAITH
%, A DR THAE B DE L - NESCHET
ERoEMRREINTED, IS EEEE T
W32 ETEELRFERPDERDZEEDHIT. ZON
BeFIZ L7 4 = F Ny JOREENAETH S &
EZbNb, LrL, IRDIED 7F X MIFEICE
oo it hnwizo, AEHBINEE—HT

— 1148 —

g1l RHBEDTFXFARMIBIFB5ODEM
x5 | HEANE
1 | SHOAEZEDRYDSETHIHAL TATL
72X
2 | SHOWNET, Ohollt TERIEE
WTL &N
3 | SHOWNEBT, hbhholzlt TR
Mozl EHENTLEIN
4 | BREXPDUIENTL XN

5 | SHOREDBEPRKEEZENTLZE W

RCiEZ FHT2 e 3N#ETH 2, /2 &Y
BDT7XFZAMO LS BRAHGEBXHSEETHICE 5
TEHLREREZEOHE S 2L, BRETE 0%
SHEE TV,

JTAE, GPT-4 [5] % Llama-3 [6] 72 ¥ O KH S 38
ETFN(LLM T FRAMERXRZIZBWTEND
HREER R L., 2N HDET DS EEREE N T
HZHED TS, £/ EBHEXX7IZBWVWT

SETAEZMHAT 2HARTOATED, f
Z1¥ Qu 5 [7] 1% BERT [8] ZFfihti#s ¥ L CTHIH
L. #FICHT 2 aX > b & BHEHEE D725 DR
BD 122 LTHEHLTWA, Llama-3 72 £ D LLM
!X BERT & D 3 EXRITOHDIAAEFHL TW5 7
B, IhELOEREMETE2EZI NS, £
7z. LoRA (Low-Rank Adaptation) [9] 7% & D X3
BRI7AVFa—=V7FHEICED, GtHEax bz
MZODORZAZIWFHE L2 ET A EHERT 2 22 n
AR T2 oTW 5,

ZZT. AWK TIE, IRDEDTFTFIXMTEEN
ZIEM%E LLM Z R LT L, BUEHEE 2 A
%, BARINCIX, 2 NOZAEDOHIBEEROIRDIED
THEFAPMZLLMIANTEZEIZE-T,. 2 ADS
HEH L ORI BFEDL LIck 20T 5, K
B ETHEEICER DA, IRDIERD 7% X PDSHET
Hice > TERHBRBEREZZATVSD0MEET %,

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



R2 #ERZ L OB

AR | BEF 1 B2 AR
A 36 41 151
B 38 177 16
C 12 102 12
D 2 20 7
F 3 31 39
R 371 225

2 #RDEDTF R bH 5 DRIFHEE

21 F—=42tvy bk

AR TIE. JUNKED 3 ODHERITBIT 3HRD
B TR 2 MNeET— X2 EHT %, KT,
BB rhzhiER 1 BR 2 BRI LR,
BRI AN—EF 2V T4 CHTIHEETD
D, NRAYV— RERED SIHRMESLHES T, A4
N—tFa VT4 ICHTEIAEEZR-> TS, #fiFk
2 X EMAIAICET 2R TH D, FHEE N D
LT =AY A4 T AR NTHIBEE T, BHHICED 2
MBI WE D R 2 2 NEETH 5, g3 X
EENHICEI Z2#HEERTHD, TIVXILEZTDE
1, AREICHW SN EMICTOWTHE 2R 2 RH
LEDTWLHERTDH 5,

BBRICBUI DB ER 2 ITRT, Fifik
T2 ISHETORDIED 7F X PNEIATY
L0, AMATIETRIMEEEHNE L, 5 1 [EER
DTFAMDAEFHAT S, R4ITHR1ITBWT
BAED R o724 X, RSB o7F4E Y DIRD
BD 77X A Mol ZzhziuRd, P4 X IXEM
. "5HONEEZEHZZDDSETHHL TATK
XV IR L THEBRNFCR > ZEHEZ LTV
. FE Y IFERABOFIHE WS X D IFEEFR N
TR EARRNTNWS, T2, HME3 TSHONE
T, ThoBholzl 8 « TERPo-ZEEN
TLEZWV I LTH, A X ZEETHRANE
WA T W2 23, 224 Y ISERAAEMA T H S
DREBZRIBRTWS,

AT BT 2FEETIX, BRI LI, FEERHR
N e 3§25 nEIREZMGEE EMST 5, BRI,
M CIWEEREM, FREH. 7 X A3
DEIGTHEIL, S7ENT, EFELZD¥EL
BB LZBBETH - 722E% 7 VX L7 10 NED,
ZNo0 DT -2 ALY, SlHAGOYE
DD L T2 THlT 5, ZoIciE, H—HoiR
DIRD 7 F A M HEEA L TWRWAERIXERS

— 1149 —

R3 BRI OT—ZBOFIE GFEIMAZDE 27z
FHEONEZERT)

oE | #EEI 2 W3
AR | 449 (54) 2087 (218) 1193 (133)
BAZE | 94(18) 634 (73) 309 (44)
FZ b | 94(18) 634 (73) 309 (44)
FYEYTFER BYEYTHR b

v v

EEEET IV w/ finetuning

I N I

v

Linear

®1 SEEFLVOME

Lize F72. HEDODENRICH 22848 v B 2 i
EROED 10 NEELBEWERE, GFHETE
BriladbE, R3ICHERL O, B
. 72 VAT =X BOFHEHEE pEl S22 4ED
BERT.

22 ETIL

BAE L N THlE T LV OMEEZX 11RT, T
2 N EDOWEHBRORDIED TF Ao, Z
NENT 7 AV Fa—=V I LEFEET VAT
L. Zhz2holdiiAarilAaebE %k, 2fE
AT LU THREIZIT 5. AR TIE, SEEET L
ERCLLTRD 4 ODEFAEFHL =,

e Meta-Llama-3.1-8B [6]

e Llama-3.1-Swallow-8B-v0.2 [10, 11]

« Llama-3-ELYZA-JP-8B"

* Ruri-large [12]

ELYZA-llama3-8B & Swallow-13B & Llama % X —
A HAGEIWCRH L L 7k R E 2T o e T L
THb, Llama REDHFAFEEET VDK b —
7 RXERDOEREERTE2Y Zeho, AW
KTEROVIEDTFALDOERREF—27 Y ORKE
B EREZ ZDHEDIAA L RS %, Ruri-large
¥ BERT [8] % H 212 HARGE T O RMBIERT IR
FEEML - HAENHEDALETLTHD, 7
R A7 ZBWTEWHEREZ /R T, Ruri-large D H
BHIAAIX 1024 KT, ZNUUHDE T IO DIAH
1% 4096 XL TH %,

1) https://huggingface.co/elyza/Llama-3-ELYZA-JP-8B
2)  https://github.com/hppRC/Ilm-lora-classification

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



KA BHEOED-T2HEXDIEDIED 7F A b () L BEORL o2 E Y OIRDIED 7F 2 b (F) O

%S | FEXORE A Y ORE
FARA ST ORI LCDssr | 47 AVIRTOUREE NS S8 5D 15
1 D R oa i A e | BEEBSTA, SHRDIEDFITONT b IR
- ° TERENDOBEMDEE - 72,
2 7 \— T X i = G G A - ==3
2 P e FELTVB IR, NAV—FELEZZIL

FRZEZZEZEEE X2V T4 XL TH A4

DAYy F2TFAYy FEHI- T,

DEENEEAT,

3 BUFDOED #ADEARBIA & < 7352 678700 Tzo

HHOPETHRESIK R EDTENTETWA
Mo =D TRED & IIFEFIC L o0 ) ERE
ﬁ@%ﬁ Lf:b\o

4 EEES

FIZIEWT T,

RTunEwn,

HHNCERZ S o LREL K RTH L & LD HfE
5 HR72725 5 e &L 7D T, RED»HIFFHLL

F oA UIRETIED B0, Ehhrryhk
WESIZEBRDBEF L TWERWE RS,

3 58

3.1 RERETE

Zay7k oy e LTRDIED TF A b
DS BEREIEETDAE AN Lize Fiow KRR T
BIRDIED 7% 2 b OXFEIERS K Z RF#HH»D
B, KB ICFEEIIn XXFETT, &
WHER T, IRDIED 7 F 2 b OXFEIEHR %= T
A 72RETHEREIT- T2,

REBANDAN EHEEICIE. 2 2DiRD K
DT XA MEDIAL (vi,v2) EFZTT ([vi — va|) &G
LTASI LTz,

774 2Fa—=>% Ruilarge LA DFFEE
TV D FIIFIZIE LoRA[9] & FH W, Ruri-large 12D\
TEINT AV Fa—=v P RFEmMLE, BET
NOFFATRER 2%, FBRILICI0 =Ry 73
DI 7 AVFa—=v7 L, HET—XIIBISIE
RREPER @072 Ry JTOETILET A b
WHWze Ny FH 4 & Ruri-large YA D E TV
Tl 16, Ruri-large Tl 32 ¥ L. & #X Ruri-large
DS D€ T Tld 5x 1074, Ruri-large TIX 5% 1073
L7, ¥7. mi{bFELe LT Adam [13] ZHH
L7,

@A E £ 7L OMERE T EfF3R CEFM L 72,
T =X ENC X BEREDENEMZ 270, 7EI)F
FBRAEZ TS HEREMRGEE 3 [T, BohiziE
fRR D~ 4 7 v g% M vz,

R=RXF14Y RN=ZR74 LT, XFHDZ
WIR DR D 7% 2 + 22BN 0 DS EHE D E W
YFBNFEHNRN—Z5 4 R LR, 2 213

— 1150 —

ARD2EAE X DIRDIR D 7 F 2 ME 192 XF, ¥#4E
Y X203 XFTH 2720, FHEY OFHEHEIREV

CHIET %, ZDHAER. EBRITIXFEE X DK
BHRRWZ D6, XFBNRN—XF 4 ¥ DOHEIFR
hrizd,

BEETI FEFEHICHEHSLSEFLTIE. EH
DETILEMET ST, EhEVERENIELA
ZGENRH D eIHLENTWS, £ T, XFK
RN=—2AF7A4 Y 4 DDEBETNIIEDSSET LD
EbET520EFLOHNDOZEIIT XD &K
HIZHEEITS . ZHRE 7% W23 & FEji
L7,

BFEERTE ZHEGREFNLERLEF LA
BOELFHAN—274 > X OFENCERICERT
WA EMEES % 70, AATEEL 10 J71E 0
AMEZRAT o T2e BEKEZ 5% & L, ZELEKD
MIFICIERY 7 ca— =3k [14] ZHVW. BERMIC
. XFREREE S GE bR WEE. ZhE
NADODFEET N EHVEEREITS> e 6,

HkiER 8 TH| 5 72 0.625% 2 1E L THIE L 720

3.2 EERER

51707 MIRDIED 7F 2 b OEEH
FOAEFALIGE L. XFREHRZ L 7235
B, TNThDOGEDIEREE RS, FREM L
IEfRIZ, XFBR—RA T A Ve DEEBE LG
B, p EIMHIERDEEKETD 2 0.625%AIH & 72
D, XFBR—RF74 VX DERICEVIERETD
L HEINIZZERT,

Ruri-large 13 ¥ DFRET S LFBNRN—-—R 74 v %
FEZ. B3 CFRIEER TR 2 & WEHEHIE

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



|5 AL THEE D IEER (= DROBFIMFEERAZRT)

EFL FEN FE) FERE) N3] p fH
&L 0.549+0.002 0.611+£0.011 0.517+0.006 | 0.559+0.048
XFRER R L
Meta-Llama-3.1-8B 0.573+0.050 0.556=0.040 0.518+0.024 | 0.549+0.028 | 1.000
Llama3.1-Swallow-8B-v0.2 | 0.635+0.003 0.545+0.014 0.502+0.042 | 0.561+0.068 | 0.418
Llama-3-ELYZA-JP-8B 0.601+0.029 0.538+0.002 0.481+0.013 | 0.540+0.060 | 1.000
Ruri-large 0.640+0.020  0.583+0.014 0.506+0.033 | 0.576+0.067 | 0.004
ZRGR 0.648+0.009 0.589+0.015 0.501+0.028 | 0.577+0.061
XFEIEED D
Meta-Llama-3.1-8B 0.583+0.044 0.531+0.030  0.557+0.02 | 0.557+0.026 | 1.000
Llama3.1-Swallow-8B-v0.2 | 0.640+0.008 0.540+0.015 0.548+0.015 | 0.576+0.056 | 0.008
Llama-3-ELYZA-JP-8B 0.621+0.006 0.515+0.028 0.546+0.026 | 0.561+0.055 | 0.416
Ruri-large 0.648+0.026  0.581+0.022 0.507+0.038 | 0.579+0.071 | 0.002
EZ VS 0.662+0.007 0.568+0.016 0.554+0.020 | 0.594+0.048
WHRREREMETETW3 e EZHN S, LLM £6 7L — 3y oo
R=ZADET NS —HRIFFERE TXFHR—RZ EEIEE W2 EEE e
N sip o) . 1 [0.522+0.036 0.585+0.008 0.507+0.040 0.538=0.041
4/%%@D‘ﬁﬁkiffﬁmewe%LEé 2 [0.607£0.044 0.558£0.012 0.494£0.018 0.553£0.057
WEZRTEED Do 72, T Ruri-large 73 3 |0.640£0.039 0.604+0.017 0.52140.032 0.5880.061
ROEWEETH o7, MEET VI TFHIGERD 4 |0.643+0.043 0.572+0.023 0.510+0.017 0.575+0.067
DOFRETHENKE M EL, T 0.6 55V 5 10.663+0.027 0.564+0.028 0.504+0.026 0.577:0.080
721 ]0.648+0.026 0.581+0.022 0.507+0.038 0.579+0.071
Yoz,
HEFNORBEICEH T2 2, #E 2 I3FH~R—

274 YRS H ST, SCFEIER DB M
W EAMREm R oo, —H, 3
XFRANR—=ZA T4 EFH0H DD, XFEIERE B
DAND Z & THREDTM EL R, ZDZEICIEA &
Al DR TITRTXTFE L BEOBEBRIEEL T
LrEZoND, #BFE1BIU2 TIEIXTH L RiE
WHIWVIEDHEBINI® 2 3, #FE 2 TIIHGE B O
XFED A % L0272 Y HA TR & — > SR
ENB=, XFHEMOTHNED 2REAHETH
B, BT ALVOHBNE TG Lisd o 7 & 5
Xh3, —J7. i#iFE3 Tld. D F DL FHD
FXENCZ K. XFEDHEZ 513 CRGEDY R 23 5 {E
FRHITPICRONDE T2, ETIADZE DR % ¥
BL, XFHIHEROBMCHESAELEZEEZS
Nnd,

3.3 REMBEHOEEH4

ROEDTFTXFZATIHOEM 1~5D55 L DHEM
P DIBEIHE L T THrEHRHET 572D, 32
HiTH S HAIFEE D & D o 728 E T % Ruri-large
WX FRIERE MG L L, BfE 1203
OALTCERTZ7 7L — a v aizEiTo 7=,
FERER 6 ITRT,

SRHNER 1 £7213 2 ZHIBR L 72358 1B

— 1151 —

MERLI2Z s, 2 s O R ETHNCE
ETHLAEMEREVWEEZ SN D, EERIIOMER
YLTIE #BFR1TIRER 1 TSHONEZ BT R
DOEETHHL TATL XV ZHIBRT 2k
WX BB 2 3 TR B2 TS HOWNET,
Dhrolzlt « TERILEEVTLLEX V] 2|
FRI2 Ik 2HEPD oD REN T2,

4 HbHDHIC

AFFRTIE, KRB SEET AV ZHVT, R¥HE
HOPIEIRDED 7F 2 b ZHAWT, 24D¥ED
AR BAED L N2 HEE Lz, EBROMR., H—
D€ 7 )L ClX Ruri-large ET/VICIRDIED 7 F X b
BIOZOXFEE AT 2HREDRD @O THI
FELZR LUz, £ XFHEATTIL. DOEBD
ETAEMHAEDELHEETAEZANAEATZZ
WEoTBIZE 60%DIEELER L7z RIHFLDAK
B, ]RVIBED FF 2 b 2w AHEICER L2 Wi
WELSTH, HETHNCBWTHDIAAET LD
BIMEERTHDOTH %, SHBROMKRE LTI, ¥
3. KO REEMINHEREZILT Xty MR
ERS 2 2 & T, X5 IZIEMED DIAED &SV
PITRADEEZBNDS, KT, & hKEE»DEME
BERHDIABET VEHWTHEEEZITS 22T, &
572 B EREA LR X N B,

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



&!I'I'

i

AWFSEIE. IST CREST (GR&EZS : JPMICR22DI1)
DXBEZIFTEMLE L2, T/ EBICHEHAL
o7 — &k, REKETH 2 TUNKEDL SEALX
N-b 0N EE L,

BE XK

[1] D.Magdalene Delighta Angeline. Association rule gener-
ation for student performance analysis using apriori algo-
rithm. The SIJ Transactions on Computer Science
Engineering its Applications (CSEA), Vol. 01, pp.
16-20, 2013.

[2] Mr. M. N. Quadri and Dr. N. V. Kalyankar. Drop out feature
of student data for academic performance using decision
tree techniques. Global journal of computer science
and technology, Vol. 10, pp. 1-8, 2010.

[3] Naren.J, Elakia, Gayathri, and Aarthi. Application of data
mining in educational database for predicting behavioural
patterns of the students. International Journal of Engi-
neering and Technology, Vol. vol 5(3), pp. 44694472,
2014.

[4] Suhem Parack, Zain Zahid, and Fatima Merchant. Applica-
tion of data mining in educational databases for predicting
academic trends and patterns. In 2012 IEEE Interna-
tional Conference on Technology Enhanced Educa-
tion (ICTEE), pp. 14, 2012.

[5] OpenAl. Gpt-4 technical report. arXiv:2303.08774,
2024.

[6] Llama Team: Al@Meta. The llama 3 herd of models.
arXiv:2407.21783, 2024.

[71 Yubin Qu, Fang Li, Long Li, Xianzhen Dou, and Hong-
mei Wang. Can we predict student performance based
on tabular and textual data? IEEE Access, Vol. 10, pp.
86008-86019, 2022.

[8] Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina
Toutanova. BERT: Pre-training of deep bidirectional trans-
formers for language understanding. In Proceedings of
the 2019 Conference of the North American Chap-
ter of the Association for Computational Linguis-
tics: Human Language Technologies (NAACL-HLT
2019), pp. 4171-4186, 2019.

[9] Edward J Hu, yelong shen, Phillip Wallis, Zeyuan Allen-
Zhu, Yuanzhi Li, Shean Wang, Lu Wang, and Weizhu
Chen. LoRA: Low-rank adaptation of large language mod-
els. In International Conference on Learning Repre-
sentations (ICLR), 2022.

[10] Kazuki Fujii, Taishi Nakamura, Mengsay Loem, Hiroki
lida, Masanari Ohi, Kakeru Hattori, Hirai Shota, Sakae
Mizuki, Rio Yokota, and Naoaki Okazaki. Continual
pre-training for cross-lingual 1lm adaptation: Enhancing
japanese language capabilities. In Proceedings of the
First Conference on Language Modeling (COLM),
2024.

[11] Naoaki Okazaki, Kakeru Hattori, Hirai Shota, Hiroki Iida,
Masanari Ohi, Kazuki Fujii, Taishi Nakamura, Mengsay

— 1152 —

Loem, Rio Yokota, and Sakae Mizuki. Building a large
japanese web corpus for large language models. In Pro-
ceedings of the First Conference on Language Mod-
eling (COLM), 2024.

[12] Hayato Tsukagoshi and Ryohei Sasano. Ruri: Japanese
general text embeddings. arXiv:2409.07737, 2024.

[13] Diederik Kingma and Jimmy Ba. Adam: A method for
stochastic optimization. International Conference on
Learning Representations (ICLR), 12 2014.

[14] Carlo Bonferroni. Teoria statistica delle classi e calcolo
delle probabilita. Pubblicazioni del R Istituto Su-
periore di Scienze Economiche e Commericiali di
Firenze, Vol. 8, pp. 3-62, 1936.

A Appendix

Al XFHEREDREER

2T, AR TREE Y UTHA L2307
EFEDBERIZOWTRT, £33, 713, BHE A,
B. C. D, FZh 2D XFH. S HIHiEE
ZNZNEME4, 3. 2. 1, 0WCEHID YT EDX
FREREOMHBEREERT, £, 22 TIEE—
AFEFOMRDIED 7 F 2 M HER L Twing
FEFERAM U TR L TV 5,
RT KEZRIBIZIHREI L O FHY ., X7
FAE DMHBIRE GRIMPNII N B R 9)

BE e ) &3
A 290 (36) 258 (41) 121 (149)
B 240 (38) 267 (176) 84 (16)
C 211(12) 188(100)  98(12)
D 155(2) 157(20) 139 (6)
F 248 (2)  217(26) 138 (38)
MHEEREC | 0.150 0.187 -0.074
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