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Basic Problem

Functional data is multivariate data with an ordering on the dimensions.

(Miiller, (2006))
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Basic Problem

el etk

Quantity.
Smooth, but may complex processes.
Repeated observations with Similarity .

Multiple dimensions

High-frequency
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More examples.
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More examples.

Mean Temperature (deg C)
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More examples.
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What do we do with functional data

o MESHAHdE s Ay pR KL

o LRI (JGMH Interpolation)
o IEALEE (Y17

o HHZEHEST (Registration)
o MR SIRZE AT

e Functional PCA
e Functional Clusters
e Functional Differential Analysis
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LA eTnE I  fRPE (boxplot)
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FRE (boxplot)
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FRE (boxplot)
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Sea Surface Temperature

Functional Boxplot
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FRE (boxplot)
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Enhanced Functional Boxplot Pointwise Boxplot

Month

R 1 R B B0 e CFP 2003

19 / 26



BR BT B T LA

Outline

© REIHIE T

o HRE (bagplot)

R HH ) R SR A R



Cik e RN FT R H AT (SVD rainbow plot)
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E b e T R S R FAT I (SVD rainbow plot)
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France:male death rates (1899-2005)
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PG e RN 5 5 A R FULE (SVD rainbow plot)
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Further Reading
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Thanks to Marc G. Genton from TAMU

For Further Reading

Books:
e Ramsay, J. O.; Hooker, Giles; and Graves, Spencer (2010) Functional
Data Analysis with R and Matlab, Springer, New York.
e Ramsay, James O., and Silverman, BernardW. (2006), Functional
Data Analysis, 2nd ed., Springer, New York.
Papers:
e R. J. Hyndman and H. L. Shang. (2010) "Rainbow plots, bagplots,

and boxplots for functional data”, Journal of Computational and
Graphical Statistics, 19(1), 29-45.

@ Ying Sun, Marc G. Genton. (2011) Functional Boxplots. Journal of
Computational and Graphical Statistics 20:2, 316-334 .

Packages:

e fda http://cran.r-project.org/web/packages/fda/
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