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~ Functional Data Analysis (FDA) _

J.O.Ramsay and B.W.Silverman(1982)

When the data are functions, Psychometrika

J.O.Ramsay and B.W.Silverman(1997,2005)

Functional Data Analysis, springer
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. Functional Data Analysis (Ramsay and Silverman) l

1st Edition (1997) 2nd Edition (2005)

Spripger Serfes in Statistics

Functional
Data

Analysis

# of Pages 310 426
# of Figures 98 151
____ Weight 605¢g 775¢g

Price EUR 100.50 EUR 74.50
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http://radi.med.hokudai.ac.jp/~radiotherapy/index.html

ENAEFRST Real-Time Tumor-Tracking Radiation Therapy
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What is.MDS?

Euclidean Distances (easy)
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S(II)DS(tz)f ' '9S(tm)

‘ ‘ Conventional

X(tl )9 X(tz)a — =5 X(tm)

d; (1) =[x, ()= x, ()| ~s,(0)




pu¢

1st

pu¢

1st







Funetional MDS
S(tl)DS(tz)a' : ',S(tm)

@ { Orthogonal :
X(tl)ax(tz)a“ '9X(tm) Matrix

feean o

Q) X(), Q(#)X(1,), -+, Q(Z,)X(2,)

33, (1) - Qe )x, () —> min

i=1 k=I




Funetional MDS
S(tl)DS(tz)a' ' '9S(tm)

e Conventional MDS

X(tl)a X(tz)a 55 X(tm)

QUX(), QU)X Q1 )X(L,)
)3

m
\
i=1 k=I

X, (t, )~ Q(t,)x,(t,)| — min

Q) = (X)Xt X1, )" X(1)) X)X (1)



1st




s;(t)=s,+1d,
s,; ~ N(const,1)

Sample Size: 10



Example Data 1

Result of the Proposed Method

[, L.

J

2nd




S..(O)zs..
s;(t+1)=5.(2)+e,

S AN 82
€r ~ 1V \U,U )

Sample Size:10



Random Walk Data

0=0.01

o

2nd
0




Random Walk Data

0=0.1

Y-/
R
N
/ ‘,.a

\

e TS =

O e

= S AW
e S SN

7
Wil

]st




List of Contents
Functional Data Analysis

MDS for Functional Dissimilarity Data
Symbolic Data Analysis

Distribution Valued Dissimilarity Data
MDS for Distribution Valued Dissimilarity

n—\'l-—\
Lald

Actual Data
Concluding Remarks



A
r 4 - /—

” " « -

E.Diday (1987)
The symbolic approach 1n clustering and
related methods of data analysis, IFCS-87

H.Bock and E.Diday eds.(2000) oo T
Analysis of Symbolic Data, springer

L.Billard and E.Diday(2007) R
Symbolic Data Analysis, Wiley DATA ANALY

Symbolic

' Data Analysis

E.Diday and M.Noirhomme-Fraiture(2008)
Symbolic Data Analysis and SODAS, Wiley
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-2nd level units

R /_

“1st level units [ ¢

Individuals

Classes: a set of individuals

(the set of 100 ostriches)  |snixs 5
Categories: with a categorical varlables
(the category ‘ostrich” for the variable W
‘species’) |

Concept: extent: a set of individuals which
satisfy the concept. Intent: a way to find the
extent (the set of all ostriches which exist,
have existed or will exist) astrich
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- Example of Symbolic Data (distribution)
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‘ping” on WindowsXP
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20051112222906020000000001,20051111192224000001816910,

2004100115420000197,2004100115420000197,2005-11-1,
00:02:07,1500,0.132000,0.185000,0.155000,0,0.016000

20051112222906020000000002,20051111192224000001816910,
2004100115420000197,2004100115420000197,2005-11-01,

00:07:08,1500,0.105000,0.199000,0.150000,0,0.019000

20051112222906020000000003,20051111192224000001816910,
2004100115420000197,2004100115420000197,2005-11-01,
00:12:08,1500,0.107000,0.208000,0.137000,0,0.025000

eMinimum RTT
eSource Ave. RTT
*Destination eMaximum RTT

«Start Date, Time e].oss Ratio




Measured Data

From Nov.1,2005 to Jan.14,2006
50 Ping packets every 5 min.

Minimum / Average / Maximum
Round Trip Time (RTT)

Number of Hosts: 35 (by IP-Address)

For example, Jan.10, 2006
Min. / Aver. / Max. (RTT)
# of Hosts: 9, 1728 times for any pairs
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Concluding Remarks

Various types of data

Functional Data Analysis, Symbolic Data
Analysis

Distribution-valued data
MDS, Clustering,...

approach to complex data
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