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Abstract

BEFE, A=Y NOEBEREITOELICEY KBEAN DZRBET—XNMBTEDLSICRY),
BIZAER—TT A2 TORHICHE VT,

RETERBEBEBET—XOFRANEENATVD, COLSBEHRET—RE,
REOBEMPERZF DERART—RELTRS ZENTESD,

AMRTRE, AZA2D D, ZEBOT IV ERAOTF—2OBMETSHHEHEREL, TEERR
NF—ROBEZENEF S TATONITRDLEOOMRNBFEZREL 2. EFHICE, Yuet
al.(2015)MZE XM 7 )L 1) X A% Jerome et al.(2008)Dgraphical lassoZ AV EEEXR—ADAX A
DTURYRNDI—VICHAACCETT VAT TF—RERNRE LV EBEZLRAF L ZEBE
Lo ZERFEICOVWT, JLT7BEEECH A MOT VAT —XANOHEAL T THEL,
BENAZH>DTVRIAITF—2ZHEHATZERRETV, FHEEM,
ZREADCBELTENATVWACEZRLE, HORRFEELT, BEIZARYJFADB
SCAN)IZH TR NT X —2REN BELE ©/zAutoEpsDBSCANZ & 5 ICHEAR L,

T2 HELL /=Shirai-DBSCANZREL 1z, BEERBRPET—XICKBKRIEICKY), Shirai-
DBSCANREZE DV Z AR BEPANENDORMISZARE TS EZRL I

TSI, BARNT—2BITOERE- BRAREL T, 220BEFAO BRI EHRLZOBEK
CHBEVSFBRHERET D LEHOMAEICOVT,
TOERARAKHETTOEENERZR/HNZ, £,

ZREMANIBEECNDIBEENIZARI VT ZFSEARIMICOVTERL 2.

In recent years, the widespread use of the Internet and the evolution of Information technology
enable us to acquire large volumes of various data, where for example, it is desired to utilize a
large variety of purchase history data in the field of marketing. Such various data can be handled
as high dimensional data that have a large number of attributes and variables.

In this research, we proposed an effective method for online analysis for detecting the structural
change of multivariate time series data by assuming the situation where online and multivariate
access log data was analyzed. Particularly, a method for detecting structural changes for access
log data was constructed by incorporating the sequential algorithm (Yu et al. (2015)) into a joint-
based Bayesian network with graphical lasso (Jerome et al. (2008)). As for the proposed method,
in addition to the application to the access log data of the golf related EC site, an experiment was
also conducted by applying to artificial data whose structure was known for the proposed method,
which indicated that the proposed method performs better in terms of the computation time and the
power of change detections. As for another proposed method, we expanded AutoEps DBSCAN in
the density clustering method (DBSCAN) that automates parameter settings, and then proposed
fully automated Shirai-DBSCAN. It was shown that Shirai-DBSCAN can deal with arbitrary cluster
structures and outliers though numerical experiments and verifications by real data.

Furthermore, as a fundamental and theoretical study of high dimensional data analysis, statistical
testing for the null hypothesis that two population covariance matrices are proportional to each
other was investigated under a high dimensional setting, and the asymptotic behavior of its test
statistic was discussed. Regression analysis with clustering was also studied under multiple
populations.
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BE, AVA—RVEDEREIT QEILICKYRBENDEHLET —INIMBTEDLLSIZHY, FIZIER—4T42T DR EFIZHEL
T, KETEHLEREEBEET —SAOFANEETNTNS. COIILEHLET 2L, KEODBHOLEHREF OERTT—2ELTHR
STEMTES.

AMETIEK, #5400 D, BEHOTIELRAT T—ADENETIBEEZREEL, 2EEBRRINT —AOBELELEFVFIY
TR T EAEOOHRBLEFEFRELE. BEEMIZIE, Yu et al.(2015)DFE R T ILI) X LiE Jerome et al.(2008)D graphical
lasso ZAAWIEERN—RADARACTURYRI—IIZHHF AL ETT I EROAT T3/ R EL-IEBET LR F R EEBELS-.
FEEFZICONT, JILT7EEEC HA DT HERAT —EADBEAFEITTHL, BENS N> TWAAIT 422 EET5EHL
170, STERRE, ZERBAICEALTENATWAZEERLE:. thDIREFEELT, BEYISRF2 YT FiE(DBSCAN) [2HT5/85
A—HEREHN BENE SHT= AutoEpsDBSCAN &5 (ZHE5RL, ST 2 B &b LT Shirai-DBSCAN ZiRELT-. MIEBERBROET—XIZEL
BIREEIZKY, Shirai-DBSCAN [ZEE D ISR FAEELCHNIE~ND X IEERIREE T HEERLT-.

SHIC, BRET—HBTOER - BRMAEELT, 2 OOBEAOSHESBITINEREDBERICHIEVSRERFERET
B=ODHEEIZDONT, TZOERTELE T TOIFEMNBEIZRT-. T, SHBERISBESNDIGEDIFTRE) T EESEIF
S DOWNTER/LT-.

2. WIERREEOME GER)

In recent years, the widespread use of the Internet and the evolution of Information technology enable us to acquire large volumes of
various data, where for example, it is desired to utilize a large variety of purchase history data in the field of marketing. Such various
data can be handled as high dimensional data that have a large number of attributes and variables.

In this research, we proposed an effective method for online analysis for detecting the structural change of multivariate time series
data by assuming the situation where online and multivariate access log data was analyzed. Particularly, a method for detecting
structural changes for access log data was constructed by incorporating the sequential algorithm (Yu et al. (2015)) into a joint—based
Bayesian network with graphical lasso (Jerome et al. (2008)). As for the proposed method, in addition to the application to the access
log data of the golf related EC site, an experiment was also conducted by applying to artificial data whose structure was known for
the proposed method, which indicated that the proposed method performs better in terms of the computation time and the power of
change detections. As for another proposed method, we expanded AutoEps DBSCAN in the density clustering method (DBSCAN) that
automates parameter settings, and then proposed fully automated Shirai-DBSCAN. It was shown that Shirai-DBSCAN can deal with
arbitrary cluster structures and outliers though numerical experiments and verifications by real data.

Furthermore, as a fundamental and theoretical study of high dimensional data analysis, statistical testing for the null hypothesis that
two population covariance matrices are proportional to each other was investigated under a high dimensional setting, and the
asymptotic behavior of its test statistic was discussed. Regression analysis with clustering was also studied under multiple
populations.
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