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Factorization Machines % FH\W 72 & T — X DM
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1. XU &HIC

LA, WEBGIZHE W T e-Learning ¥ A7 LD
K< R LTETEY, YATFLEMALZEEE
DHITHREBIZEHIND LSITR>TWD. £
72, REDFET—XIHLTT =AY =T D
FHEZEHL, Azt Ui > 295
ADEHZED T WA, [FEH Tl Educational Data
Mining (EDM) &IN5 I I 2 =7 1 HFEEL,
BET—XDIEMHEIZODWTIERICHERDI R X
nTW3 [1].

EDM O HIED 1 D2, #EHEDET VALY H 5.
FHEDOET IV EIX, BEOMEMERLEDRH
TF—RPSFEZEDAF VIRERZHEEL, TD
HEEFER D S BINIZIEE T 50 E T 50D FHl
IO OMRMTH B, FEEDETIVLIZF
45V > 7 (Student Modeling) L IFIENTE D,
Knowledge Tracing [2] £\ FIEWEHTH 5.

Intelligent Tutoring System (ITS) & IEIXN 5 e-
Learning ¥ A7 LTI, ZFEEDAFIVIZRAE ST
R ERRT 22 LT, EORBWFAHEREZ 24t
T5. ITSIZIEFEET VR ASNTED, &
D EMEREZR ITS ZE2I1TIE & 0 EHEIZ - H D A
FIOVIREE D HEE R ERE RO F RN A RERF A E
TORRBREL D,

AHWFFETIX, Support Vector Machine (SVM) &
Matrix Factorization (MF) Z#lA&bE7-FIET
% % Factorization Machines [3] & & DHLE T %
FAWTHET — &, K e-Learning Y A5 LD 0
TTF—REMWL, PHEETV V2T,

2. Factorization Machines

Factorization Machines (FM) 1%, SVM & MF @
T RN TF=VRlAEDEZETLTH S [3].
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FM I%, SVM k FABRIZEHRd 0 #E %2475 FHIE
TN THY, MF ORRIZEROMEEMER TS Z &0
HRETHD. 7z, FM 1L SVM TS Z & 0
UWIERIZ AN =R AN T —=RIZH L TH BV
ETTREITD ZEDVHRRETIVERSTWVAS.
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#% 1: Example of feature vector and target.

Feature Vector x Target y

—
zV 11010 11o]o0 14 [o]o]o 1
z® 11010 010 15 [1]0]0 1
z® 0| 1]0 010 18 [0]0]O0 0
x® 0|01 010 10 [0[0]0 1
z® 0|01 olo]1 17 [o]1]o0 0

Student Item Time Last Item

FM D35 A — &%, WERMLERE N EZIX D
EL7=AREIZ L kDS,

SVM & FM DK EREWVIE, NI A—=XDED
MHIZHD. FM L, (v,v,) & (v;,v) DL DI
2207 FIVORNBETHAEEHZRT NI A =X
ERBTS. 22X, (v,v;) & (v,v) D2
DDNTA—=RIFEUEURY Mo, Z2HELTWS
=8, H\WKFEBRYRH S, ZD72d, SVM T
WIEULK D Z DL WIEH R AN =A% T —
ZIZHUTHEWVEETTHZITD Z LA A HEIC
H5.

3. ITHHR

FATHRGE [4] T, BN MVIZFEEE, &,
&l 72 IR, 2 DR & g < BT ARV 72 3R
EBRHAL, TOERMIMRIT7Z1E D »2HET— X
ELTW5. ZI7T, #MEMNIFHEIZ, EYT
B EPO S LFHIHEVENTVWETHAS
FHROADPEERIIINE L VWS REDILTHY
SNTWDS. K 1IT, BT [4] TORBEARZ b
IV EBRT — X Dl % RS .

JATIIZE [4] TIX, FEF— XX L T Knowledge
Tracing * MF 7 ¥Rk D FiE e FM & W= Fik
WL BZERFZEOEETFHOLEIT>TWA. R
DR, FM Z AW FEIMIOEDFELD B F
HHEEPEWETHLTWS.

7z, SBATAZE [5] TIE, B2 bVIzEEE,
B, MO ERG, HMORY], BELINT
WABAFNREEZHANTWS.

4. REFE

AT, BIFARICLVREINTWS, FM
ZRHWIFEAFEOMHRERMRDOTHZ LV IEED
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WEDIZR L TWL . BEARMIZE, FBERs ML
DEEZIVRBELEDIZEET LI L®, FM D
MREETVEHWAZ L EZEZTWAS.

5. F&®

AHF5ETlE, Factorization Machines % JH\\ T2
HEDMERBROBEDH VT, FHEDAF
WIREDHEE 2175 T L BRE L 7.

S8, NLTF—XKROETF—RTERZITVL,
RETFHEOEIMEEZBGFEL TWL.

HEE  AWFSEIE ISPS BHAZE 16K01095 D Bk %
ZJbDTH5.

S Xk

[1] Toon Calders and Mykola Pechenizkiy. “intro-
duction to the special section on educational data
mining”. SIGKDD Explor. Newsl., Vol. 13, No. 2,
pp- 3-6, May 2012.

[2] Albert T. Corbett and John R. Anderson. “knowl-
edge tracing: Modelling the acquisition of pro-
cedural knowledge”. User Model. User-Adapt.
Interact., Vol. 4, No. 4, pp. 253-278, 1995.

[3] Steffen Rendle. “factorization machines”. In Pro-
ceedings of the 2010 IEEE International Confer-
ence on Data Mining, ICDM ’10, pp. 995-1000,
Washington, DC, USA, 2010. IEEE Computer
Society.

[4] Nguyen Thai-Nghe, Lucas Drumond, Tomas Hor-
vath, and Lars Schmidt-Thieme. “using factoriza-
tion machines for student modeling”. Vol. 872, ,
01 2012.

[5] Steffen Rendle. “factorization machines”. The
Machine Learning Conference 2014, November
2014.

Copyright ©2018 Information Processing Society of Japan.

All Rights Reserved.



