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Analysis of the algorithm and its simple application

Abstract: This paper mainly describes one of the ten main classification algorithm in datea
mining —— Adaboost. Firstly, it introduces the origin, development and application, then
introduces the main training process of the algorithm, simple application and finally discusses the
algorithm simply.

Keywords: Adaboost algorithm; development background; training process; performance
improvement; classi?cation algorithm
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Given: (ry. iy )..... (T ) Where o, € Xy, €Y ={ - 1.41}
Imitialize /), () = 1/m.
Fort=1..... I

e Train weak learner using distribution ),.
e Get weak hypothesis i, : X — {1, +1} with error

€ = Pri.p, :-"ft(-";'] % :*h] .

1
e Choose o, = ;In ( “)+
e Update:

0 R ACHES
Do) = G2 i)

Dy(2) exp(—aqyihe(x;))
Zi

where Z, 1s a normalization factor (chosen so that [, , will be a distribution).

Output the final hypothesis:
1
H(x) = sign (Z nfh,[.r}) .
=1
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public class Adaboost {
int [[[] matrix = newint [8][8]; / OUOU0OO0OOOU0OOOOOONO
00

Point[] point ;
BaseClassifiers|] bc;

Vector<Integer> h = new Vector<integer>();
Vector<Double> a= new Vector<Double>();

[/ OO0O0O label
public int judge(Point p) {
double result = 0.0;
for (int i=0;i< h.size(); i++) {
double temp= a.get(i) * bc[ h.get(i)].classify(p);
result += temp;

}

return result>07?1:-1;

[/ OD00o0d0dodoudodobooouonooouobooouoba
DO0o0ooooon
public  void Adaboost( int T, double delt)y { / 0O OOT=100
delt=0.01 0O
int len=  this .point .length ; // 000 800 len=8
double [[D= new double [len]; // 0OOOO OO
[/ OO0o0Uododobooodonoa
for (int 1=0;i<len;i++){
D[i] = 1.0/ len;
}
for (int t=1;t<T,t++){
double error = chooseHypothese(D);
if (Math. abs(error - 0.5) < delt) {

break ;
}
double at=0.5* Math. log ((1 - error) / error);
a.add(at);
double z =2 * Math. sqrt (error * (1 - error));
for (int 1=0;i<len;i++){
D[i] = D[i] * Math. exp(-1*at* point [i]. Ilabel
* matrix [ h.get( h.size() - 1)][i]) / z;
}
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DecimalFormat df = new DecimalFormat(  "0.00" );
for (Integeri: h) {
System. out .print(i + "\t );

}
System. out .printin();

for (Double d: a){
String s = df.format(d);
System. out .print(s + "\t );

[/ O0O0o0000ooboooooooon
public double chooseHypothese( double [] D){

int min = Integer. MAX_VALUE
double error=1.1;
for (int i=0;i< bc. length ;i++){
double temp =0.0;
for (int j=0;j< point . length ;j++) {
if ( bc]li].classify( point [j]) != point [j]. label ){
temp += D[J];
}
}
if (temp <error) {
error = temp;
min = i;
}
}
h.add(min);

return error;

}

public Adaboost(Point[] point, BaseClassifiers[] bc) {
this . point = point;
this . bc =Dbc;
[/ DO00000o0o00o0ooooooooooon 1000o0oago
Oooood 10-100

for (int i=0;1<Dbc. length ;i++){ /[ O0OOOO
for ( int j=0;]<point. length ;j++){ // 0OO0OOO
matrix [i][j] = bcli].classify(point[j]);
}
}ooi

BaseClassifiers 0 O 0O 0O
public class BaseClassifiers {
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char type ; /[ 000 xO0O x=coordinate [yl [0 y=coordinate
int coordinate

public BaseClassifiers( char type, int coordinate){
this . type =type;
this . coordinate =coordinate;

}

/ 00000000000 D 100000 -1
public int classify(Point p){
double x=p. Xx;
double y=p. vy,
if (this .type =='x" X
if ((x- this . coordinate >=0)){

return 1,
} else {
return -1;
}
}else {
if ((y- this . coordinate >=0)){
return 1;
} else {
return -1,
}
Yo

Point O0OOO0O
public class Point {

double Xx;
double v;
int label ; /[ OO 001
public Point( double x, double y, int value){
this . x=x;
this . y=y;
this . label =value;
}
public  String toString(){
return x+"" +y+" " +label ;
}
}

OO0 AdaboostTest [00
public class AdaboostTest {
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@Test
public  void test() {

Point[] point = new Point[8];

point[0] = new Point(0.5, 0.5, -1);
point[1] = new Point(1.5, 0.5, -1);
point[2] = new Point(4.5, 0.5, 1);
point[3] = new Point(0.5, 1.5, -1);
point[4] = new Point(2.5, 2.5, -1);
point[5] = new Point(2.5, 0.5, 1);
point[6] = new Point(4.5, 3.5, 1);
point[7] = new Point(2.5, 5.5, 1);

[/ 00000 x=1,x=2,x=3,x=4,y=1,y=2,y=3,y=4

BaseClassifiers[] bc = new BaseClassifiers[8];
bc[0] = new BaseClassifiers( X', 1);
bc[l] = new BaseClassifiers( X', 2);
bc[2] = new BaseClassifiers( X', 3);
bc[3] = new BaseClassifiers( X', 4);
bc[4] = new BaseClassifiers( v, L),
bc[5] = new BaseClassifiers( v, 2);
bc[6] = new BaseClassifiers( Yy, 3);
bc[7]= new BaseClassifiers( v, 4);
Adaboost ada = new Adaboost(point, bc);
ada.Adaboost(10, 0.01);
1
0200000
1 2 1 6 1 6
0.97 0.90 0.44 0.67 0.39 0.28
1 2 1
0.22 0.19 0.16
0300000
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