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package mcmc;

import java.io.BufferedReader;
import java.io.File;

import java.io.FileReader;
import java.io.lOException;
import java.util.ArrayList;
import java.util.Random;

AV

import org.uncommons.maths.random.GaussianGenerator;

public class mcmc {
final int n = 5000;

final int nParam = 4;

final String filename = "data.csv";

private Random rand;
/] FBT—%

private double[][] x;
private int[] y;

/] HEEBRICE T BRED/NSA—F1E

private double[] param;
/] INTGA=FH>V T

private ArrayList<double[]> params;

// MCMCO&TEHRTE

final int MaxLoop = 2000;
final int burnin = 1000;
final int interval = 100;
final double sigma = 0.01;
/] INAIRN—=IRT A =%

final doublel[] prior = {0.0, 1.0};

mcmc() throws IOException{
init();
FileReader(filename);
runMCMC();

double[] eap = getEap();

printResult(eap);
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/] BEEDOHIRIL
void init(){
rand = new Random();
x = new double[n][nParam-11;
y = new int[n];
param = new double[nParam];
params = new ArrayList<double[]>();

}

/] T—% 7 71 ILDFHAH
void FileReader(String fileName) throws IOException {
BufferedReader br = new BufferedReader(new FileReader(new
File(fleName)));
br.readLine();
for(int I=0;l<n;l++){
String line = br.readLine();
if(line == null) break;
String[] d = line.split(",");
for(int i=0;i<nParam-1;i++){
x[11[i]1 = Double.valueOf(d[i]);

}

y[l] = Integer.valueOf(d[nParam-11]);
}
br.close();

}

void runMCMC(){
for(int i=0;i<MaxLoop;i++){
if(i % 500 == 0) System.out.printin("Loop " + i);
/] BINT X —5 & EH
for(int j=0;j<nParam;j++){

update());
}
if(i > burnin){
if(i% interval == 0){

params.add(param.clone());
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}
}

void update(int i) {

double _p = paraml[i];

/] BRI DEERMES

double |Ib = getLogLikelihood() + getLogGaussian(prior[O], prior[1],
paramlil);

/] BEEEOY > T VT

GaussianGenerator proposal = new GaussianGenerator(param[i], sigma,
rand);

paraml[i] = proposal.nextValue();

/] BFEDERIESRK

double la = getLogLikelihood() + getLogGaussian(prior[O], prior[1],
paramli]);

/] FREE DA
double alfa = Math.exp(la - Ib);
/] TRAREEA]
double t = rand.nextDouble();
if (t > alfa) {
paraml[i] = _p;
}
}
/] NEAEDE
double getLogLikelihood(){
double LL = O;

for(int i=0;i<n;i++){
double p = 1.0/ (1.0 + Math.exp(-(param[O]*x[i][O] + param[1]1*X[i]
[1]1 + param[2]*x[i][2]+ param[3])));
if(y[i] == 1) LL += Math.log(p);
else LL += Math.log(1.0 - p);
}

return LL;
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double getLogGaussian(double m, double s, double v) {
double ee = - Math.pow(v-m, 2) / (2 *s * s);
return Math.log(Math.exp(ee) / (Math.sqrt(2 * Math.PI) * s));
}

// EAPHEBEZFE
double[] getEap(){
double[] eap = new double[nParam];
int L = params.size();
for(int i=0;i<L;i++){
double[] cParam = params.get(i);
for(int j=0;j<nParam;j++){
eapl[j] += cParam[j] / L;

}
}

return eap;

}

void printResult(double[] eap){
System.out.printin("EAPHEE:");
System.out.printin(" a =" + eap[0]);
System.out.printin(" b =" + eap[1]);
System.out.printin(" c =" + eap[2]);
System.out.printin(" d =" + eap[3]);
}

public static void main(String args[]) throws IOException {
new mcmc();



