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8 R(w) = g-(y, f(x,w))dF(x,y)
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8 ANN & SVM
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ANN VS SVM
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v SVM

margin=2/||w||
§ y=wxX+Db

8 margin :2/|V\|

5 SVM

Lagrange
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§
h=7(x), g(x) = f(h) =sgn{w" > +b"}=sgn{q Lai*yi (F(x)¥(x))+b’}
§ F (%) (x)
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v SVM (7 ()7 (%)) = KX, X;) =/ (% ;)

Linear Polynomial RBF sigmoid

K(X, ;)= X' X; (gx' X; +r)* exp(- g')g Xr) tanh(gx.' X; +T)

\V4 SVM
16 & o
mam Ea a Yiy,aa, K(x,,xj) a é;
i=1 j=1 j=1
st. g va, =0
i=1

Ofa £C,i=1LI

f(x)=sgn(§ yiaK(x,x))+b"),b" =y, - ay.a.K(X., x;) i1 {jl0<a;<C}

i=1
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LibSVM (http://www.csie.ntu.edu.tw/~cjlin/libsvm)

Different SVM formulations

Efficient multi-class classification

Cross validation for model selection

Probability estimates

Weighted SVM for unbalanced data

Both C++ and Java sources

GUI demonstrating SVM classification and regression

Python, R (also Splus), MATLAB, Perl, Ruby, Weka, Common LISP and LabVIEW
interfaces. C# .NET code is available.

Automatic model selection which can generate contour of cross valiation accuracy.

LibSVM

*  Win32+python+pnuplot
 Linux+python+pnuplot

« Training Set

» Test Set
SVM
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ASCII/ANSI

8 label featurel:valuel index2:value2 ...
* label feature value
* value 0

§ iris.tr - UCI / Iris Plant, 4 features, 3 classes

94915 4:-0.75

3:0.38983 4:0.916667
0169491 4:-4.03573e-08
4:-0.916667

3 3:-0.864407 4:-0.916667
:0.728813 4:1

:0.583333

3:0.220339 4:0.166667
3:0.186441 4:-4.03573e-08

\4 checkdata.py
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v svm-scale
8

svm-scale [options] filename

options:

. [-1,1] -I lower -u upper

. -s scalefile

. -r scalefile

. -y lower upper

. scale [lower, upper]

.scale iris.train > iris.train.scaled
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v/ svm-train
§ svm-train [options] filename [modelfile]
options
* -ssvm_type : set type of SVM

0 (default) 1 2 3 4
C-SvC one-class One-class Epsilon-SVR Nu-SVR
SVM SVM

« -t kernel _type : set type of kernel function
0 1 2(default) 3

linear  polynomial radial basis function (RBF)  sigmoid

* -v n: n-fold cross validation mode
* -ggamma (g) : set gamma in kernel function (default 1/k)
« -ccost : set the parameter C of C-SVC, epsilon-SVR, and nu-SVR (default 1)

* -b probabilityestimates: whether to train a SVC or SVR model for probability
estimates, O or 1 (default 0)

* -m cachesize : set cache memory size in MB (default 100)
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§ .

§ (C-SVC) (RBF) 10-fold, c=100, g=0.01,
del

§ (C-SVC) 10-fold, c=100

.01 iris.train iris.model

—g 0.01 iris.train iris.model

wn

§ libSVM
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grid.py (Cross-validation and Grid-search)
§ & RBF ( linear )
§ python [options] grid.py trainingfilename
S options
-svmtrain pathname
* -gnuplot pathname
+ -out pathname
* -png pathname
» -log2c begin,end,step
* -log2g begin,end,step
« additional same options for svm-train

in d:\libsvm\svm-train.exe —gnuplot d:\gnuplot\bin\pgnuplot.exe
0g2c -8,8,2 —log2g 8,-8,-2 —v 10 iris.train

5 linear — gamma :-log2g 1,1,1

8,8,2 -log2g 1,1,1 —t 0 —v 10 iris.train
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Best log2(C) = 11

data_libsvm

logZigamma) = -13 accuracy = 84.0741%
C =204 gamma = 0.0001220703125

8
BLg

R
[T

logzigammal
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svm-predict [options] testfile modelfile resultfile
options
5 -b probability : -b 0 b1

bl

§

| iris.result

model iris.result

SVR, one-class SVM

5 -b svm-train

odel

is.test > iris.test.scaled

§
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§ label

.train.scaled regression.model

\V4

§ grid.py & gridregression.py

§ -c-ga-c-g-p

¢ -8,8,2 —log2g 8,-8,-2 —log2p -8,8,2 —v 10 regression.train

\V4

§ -s3 epsilon - SVR

§ -t2 RBF -t0 linear

§ p

1 —p 0.1 regression.train.scaled regression.model

\V4

§ Rate & MSE

egression.model regression.result
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libsvm - 1

\V4
§ svmc.pyd libsvm\windows\python\
python
& svm.py
5 cross_validation.py
\V/

svm_type, kernel_type, gamma, C...

e = C_SVC, kernel_type = LINEAR)
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libsvm - 2
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