#&=X C-19
HEMREMHBIEHRRRBREE

ERk2 24 5H 1 7 HBUE

HMEER : HFHAE (B)

22 AR : 2008 ~2009

BEEXS: 20700132

MREEL (1) L—FEHBERICEIKZEELEZTORELY SR B IADRAIZET
LHE

HZeiERE4 (¥EX) A Study on Rate-distortion Theory-based Learning and its
Application for Advanced Cluster Analyses
HEREKRE
Lk =  (ANDO SHIN)
HEXE - RKERIZMEFR - Bz
MEEES: 70401685

IR RO (Fi30) -

AFREOREL LT, L— hEABRICE S ERIEFE TE RD #E) OsEIc Ly,
RSB D St o KA R MEA~ O T2 B%E Lz,

F9, RD FEERSRIIT — X OFETE/RET /L (BEEIFET LV - ZEEACEIFET L) I
JERT 2 ER(LEITo7. 2K Y, ZHEIFET ALV 7ET L Criil S b B v
2T BT L BEREBOMBETFELER L. ZOFEOYREL L TCEEFRY NU—2 T
BRI S DR RINERTIRE L CTIEETIEL Y b ABRICEWEE - B CEMEIIRELZ K
HTExDZ LaRLE. ORI EYE - 7 — 4~ =0 7 OFHEERESHETHDH KDD
IZTHRFELT.

KRN T —Z ~OISHICEH LTI S b~V A 7 a7 b—F =%, SRIERYIT—%, BHEEH)
mAR Y MBS — 2 BEH L, SRR, A F L AN— Z BRI FEEZRTE L TN 5.
CZHVUTRERINT — ZIZPHEST D EHIE « SRR EZRIFICEE LIZFETHY, T—F ATy ¥
YT T T NVEREOMAE DRI L o TN A T A L ORERRFEEZE L
7o, ZORRIIENOMIERICTREL, 7—F~ A1 =0 7 OFREBRSHICRE L

—75, RD B OB % 4540 DNMNE ) — TR WWT — & 2 BIERFEE RER E B W TR
DYLIRAATVY, 2 U= 1ok 2B E O ik 2R E Lo, EEpkf e LT, %fE
FERIFEDSINE L2 SCEEAICKT2 7 72X Y o 7232051, (ERFIELY bABEICEWE
EXLHBRCTLES TAXERALTEDLZ EaR L. S5, RD FE OMAO B IRk
FRIC X0 STy e 2 EHUBICER Y AN D HiEfma R Uiz, T ERGET D 72 2 FA SOk
TR b XA ML FEE - N ZICET A7 7 VEEREME L TFe—T %
e L, ERFETI tGAZEM L. tGA X FE Y 7R RICBE L TRFMARPLSA, L
DAC Wk FiEA FRIAMREZ R LT-1E), WekEfEE LT CEICET 2 EE
WaHTExsLa2R L. ZRODORRITT ¥~ = 7 OFHFEER#E TH S ICDM
TREL, SOICEROBREICZHOVWT S TEEEAEICRE LTV,

WFFERCR OMEEL (3530) -
Our study achieved the extension of Rate-Distortion (RD) theoretically-principled learning
method for practical and leading-edge problems in data mining and machine learning.

One of our concrete achievement is formalizingRD learning for time series data described
bymultivariate polynomial regression models and Markov chains. As a result, we
developeda methodology for anomaly detection of dynamic systems. We validated our
methodswith microarray time series data.We were able to detect the active state of the
network with significantly higher precision and recall than the conventional
methods.These results were published in KDD,which is one of the major conferences in



Machine Learning/Data Minining.

With respect to the time series data mining, we constructed benchmark datasets for
different domains: including microarray data, financial time series, and robot trajectory.
We developed an efficient instance-based method for online outlier detection method based
on multi-perspective ensemble learning. This results is presented at a Japanese workshop
and submitted for an international conference.

We also extended the RD formalization fortransfer learning problems, addressingmultiple,
heterogeneous data sourcesand developed a methodology for regularized learning for
unsupervised transfer learning.The main concrete result is the clustering of the
heterogeneous text data, where significantly higher precision and recall was achieved in
comparison to conventional methods.We showed further extension of the RD learningfor
integrating geometric structures intoregularization framework. For validating theproposed
approach, we prepared a benchmark data from bibliographical data annotated
withco-author graph information.We applied ItGA, an information-theoreticGeo-topico
analysis, and discovered better topics than popular PLSA and LDA methods.ItGA were
significantly better as a dimensionality reduction method to extract important featuresof
text. These results are published at ICDMand are in submission for other major Data
Mining conferences.
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