L ey e TN v 7

— FodAt 2 0 R BB —

LN R v BR
Y BRI

B AT L= T 7LV R
20074 11R228

The Institute of Statistical Mathematics

=
S

4 N

o HarBFHEo £k
o KA MTHA - B~
o Fo o AL - B FEHREO ZIL

o Y FoEHFM
o HHE - ERBFEN, LT — 5 P FEA
o WSS - BWAIE
o F¥Ho LA~  Personalization

o KEEMETY >

o bR
o R - AT TART 4L Y
- J
The Insttute of Statistical Mathematics 2

Post-ITEFRR ¥ KERKHET — ¥

ICT (HE 315 i)
%ﬁﬁ%-ﬁﬁ&%J ﬁﬁ?
. ‘if v¥ =% b

‘ ey N—2

e T4 THA TR R4 79T VLA T—4 %ﬁd
e =474 Y POSTF—% S, 3 TR
C T AR BERT— Yialb—vav
R T #Rddh
S EIRAE REFE, RERF ot AR

« RX#¥ (&KRCCDHA)
c HI AN X —PIEE t

?~y74;y7J

RAAE

The Institute of Statistical Mathematics 3

cEEER
| WY - T ALK — L) R

S BAR, G L D Kok
o~ R BERE O

ok EPEEG
AL

| e 2B XY ARARNDEIR

L oW - RAKNO BB CRAIAY L EG

R L — -

£x$g$;§a%unwaﬁJ

Bix, FARTE LT EHWHT
b, zhix el Tha,

The Institute of Statistical Mathematics 4

R0 g XD)

19 #4 2 0#4t 2 1 #4

L
G
%
P
~

E R
EXULIECS/S
HEE YIRS R IR AT
JAT A
EMiTH

The Institute of Statistical Mathematics

BT Emo BE

CiE: A £ - BF AE4RT - MM KF - KAK
B SE B R B bt R AT LADER F—F DR

BE0TE

HEAF Fey2t=v T
|

Yial—Yav AR

?~7ﬂ%|

The Institute of Statistical Mathematics [




Fa B D ZAL
taoks| E 0,

4 R 4

~
PrF79h— T£RMEAEZKLSR

L o ) | |88 ) (ane](Ler )
o T o O

P e [ EEES ] [mm@] [”;;”]
= O

\ BEL LB t>>

A J A ] J

The Institute of Statistical Mathematics 7

F—F LRI F0 R (#])

72— ¢, HhKE RN
I w8 AU ) 7 1 y

The Institute of Statistical Mathematics

BRIy Fu—FrF—yFdysu—F
DA

o By ik

o« FIRT 4N - FiBIL

o F—HREML - - - WIREE TR

B 1B ey 420 & — MR ISR 2 5

R o (WA = vans

{ 21&&@&%-%WH%KWLt}

BT RO W
|

L SR 3 Kty A
i@iﬁfﬂ;a e T, PR
% /| ey r | NwEwrEoms)
FERRLIal—va 7 — g R4k
B—ERL /) N— 3 LERAEL

The Institute of Statistical Mathematics

B ET) Y
. HINP R
NARETY) YT
HRe

N N

The Institute of Statistical Mathematics 11

- I gty 7 Tl
&&%%"?ﬂk ‘ T‘%ﬂ%ﬂ:nrﬁ’a‘dJ ‘ Yialb—vav

HEIET 5550 558OBTO BN
RLrEET) V7

F—=I L DBREFNEFROLL

) < xEFL

The Institute of Statistical Mathematics




St A O AL

HAER - HET—¥

- INTA N w7 - ®TI

BE, 7 IVER

N2

Huge data sets

« Bio Science ... DNA data, array data

« Environmental Science, Disaster Prevention
« Financial, Marketing ... POS data
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- Non-standard Time Series -

Abrupt Structural Change

e N

Nonlinearlity

Asymmetry of Dist.

Outliers

Discrete Process
Poisson Process
Binary Process
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Cauchy
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Marginal Posterior Density
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One Cycle of Monte Carlo Filtering

Prediction Filtering
likelihood resampling
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Applications of MCF

1. Non-Gaussian smoothing
Level shift
Non-Gaussian seasonal adjustment
Stochastic volatility models
2. Nonlinear smoothing
Tracking
Phase-unwrapping
Signal extraction problems
Modeling count data
Self-organizing state space model
High-dimensional filtering/smoothing
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Gordon et al. (1993), Kitagawa (1996)
Doucet, de Freitas and Gordon (2001) “Sequential Monte Carlo Methods in Practice”
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Basic observation model

yn,j =rn,j+sn’j +Wn,j

Time series model
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s . Reflection wave
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Reflection wave

Direct wave
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