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KNN

k-nearest neighbor

L]
T

— |- dist: 0.4946

— D dist: 0.8836

— N: dist: 1.964
J- dist: 2.36
E: dist: 2.69
M: dist: 2.817
B: dist: 3.143
A dist: 3.288
C:dist: 4.077
H: dist: 4 925
L- dist- 4.953
O dist: 5.043
ko dist: 5.445
G: dist: 5473
F-dist: 7.217
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KNN - example

http://www.mathworks.com/matlabcentral/fileexchang
e/19345-efticient-k-nearest-neighbor-search-using-jit

R=randn(100,2);

Q=randn(1,2);

idx=knnsearch(Q,R, 5);

plot(R(:,1),R(:,2),'b.,,Q(:,1),Q(:,2), ro',R(idx,1),R(idx,2),'gx’);



KNN - example

R=rand(100,2);

Q=0 o];

K=10;

idx=knnsearch(Q,R,10);
r=max(sqrt(sum(R(idx,:)."2,2)));
theta=0:0.01:pi/2;
x=r*cos(theta);

y=r*sin(theta);

plOt(R(:)l))R( :)Z)a’b°’)Q(:)1))Q(:)2‘))’CO')R(idX)l))R(idX)Z))’gX'
Xy, T-,'linewidth',2);



KNN

Statistic toolbox

e http://www.mathworks.com/help/stats/classificationkn
nclass.html

e http://www.mathworks.com/help/stats/classificationkn
n.fit.html



=

Rozhodovacie stromy

Rozhodnutie o zaradeni triedy a postup, ako sme k
nemu dospeli, si usporiadané do stromovej Struktury

uzly
e opisuju testy hodnét jednotlivych priznakov
e 7 uzlovvychadza tol’ko vetiev, kol’ko r6znych hodnot
test nadobuda (vac¢sinou bindrne)
listy

e klasifikacné triedy



1. vezmi vSetky nepouzité priznaky, ohodnot
2. do uzlu vezmi priznak s najlepsim ohodnotenim

3. pre kazdu hodnotu priznaku vytvor podmnozinu
dat



Day Outlook Temperature Humidity Wind PlayTennis
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Rozhodovacie stromy

http://www.mathworks.com/matlabcentral/fileexch
ange/26326-decision-trees-and-predictive-models-

with-cross-validation-and-roc-analysis-plot

= = 5 y 4 R
ANNO. Figure 3 Classification tree viewer
File Edit View Insert Tools Desktop Window Help | File Tools Desktop Tree Window Help
Ddde h SKRO9DL2 0 3 " 8 WY
ot s fdechionrag TARGET v ] Click to display: _\dentiy : | Magnification: - : Pruninglevel: |00t
09
FEAT6 < 194 AFEATE >= 194
08 7
07 A
=06
5 » EATS < 124311 ZFEATS >= 1.24311 FEATB < 10022EEATE >= 100
3 05 2
04
03 !
02 proad AUC = 0.972
014 .
ol FEAT4 < 307391 AFEAT4 >= 3.07391
02 04 05 08 1
Speciicky 3
‘v&_ File Edit View Insert Tools Desktop Window Help” ERCT2 2 016954 AFEATS e 0169574

» Ddde h SRO9RLA- 3
ROC curves of decision ree, TARGET group: 0

Figure 1
Insert Tools Desktor Window Help
2 h %

AL -

(

AUC = 0.972

04 06 08

4 B 8




Bayesovksy klasifikator

Objekt je priradeny do triedy, ktora je
najpravdepodobnejsia vzhladom na priznaky

Naivny Bayesovsky klasifikator
e Atribuity sa navzdajom neovplyviuja
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Statistical Pattern Recognition

Toolbox

http://cmp.felk.cvut.cz/cmp/software/stprtool/

Demos
help stprtool/demos
demo_linclass - Algorithms learning linear clasifiers.

demo_pcacomp - Image compresion using PCA.

demo_svm - Support Vector Machines.



KNN

% load training data and setup 8-NN rule

trn = load('riply_trn');

model = knnrule(trn,4);

% visualize decision boundary and training data
figure; ppatterns(trn); pboundary(model);

% evaluate classifier

tst = load('riply_tst');

ypred = knnclass(tst.X,model);
cerror(ypred,tst.y)



Bayes classifier

% load input training data

trn = load('riply_trn');

inx1 = find(trn.y==1);

inx2 = find(trn.y==2);

% Estimation of class-conditional distributions by EM
bayes_model.Pclass{1} = emgmm(trn.X(:,inx1),struct('ncomp',2));
bayes_model.Pclass{2} = emgmm(trn.X(:,inx2),struct('ncomp',2));
% Estimation of priors

n1 = length(inx1); n2 = length(inx2);
bayes_model.Prior = [n1 n2]/(n+n2);

% Evaluation on testing data

tst = load('riply_tst');

ypred = bayescls(tst.X,bayes_model);
cerror(ypred,tst.y)

% Visualization

figure; hold on; ppatterns(trn);

bayes_model.fun = 'bayescls'’;
pboundary(bayes_model);

% Penalization for don’t know decision

reject_model = bayes_model;

reject_model.eps = 0.1;

% Vislualization of rejet-option rule
pboundary(reject_model,struct('line_style', 'k--));



