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An object (ERegression) was created to solve the problem: 

class ERegression{ 

 function DCopy(&x,&y); //initialize with data 

 function DStat(); //do the analysis 

 function m01(&z); //compute the average of the array 

 function m02(&z,&w); //compute the average of the arrays product 

 function GLMLE(&it); //calculate MLE of GL for given parameters 

 function Steps(); //iterates the convergence to the optimal parameters 

 function ERegression(&u,&v){DCopy(u,v); DStat();} //constructor of the object 

} 

function ERegression.m01(&z){s=0.0;for(i=0;i<m;i++)s+=z[i];s/=m; return(s);} 

function ERegression.m02(&z,&w){s=0.0;for(i=0;i<m;i++)s+=z[i]*w[i];s/=m; return(s);} 

function ERegression.DCopy(&u,&v){y=&u;x=&v;m=count(y);} 

function ERegression.DStat(){ 

  my1=m01(y);my2=m02(y,y);dy2=my2-pow(my1,2); 

  mx1=m01(x);mx2=m02(x,x);dx2=mx2-pow(mx1,2); 

  mxy=m02(x,y);cxy=mxy-mx1*my1; 
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  guess=array( 

   "p" => 2, 

   "a" => cxy/dx2, 

   "m" => my1-guess["a"]*mx1, 

   "s" => pow(dy2-pow(cxy,2)/dx2,0.5), 

   "MLE" => 0 

  ); 

  guess["MLE"]=GLMLE(guess); 

  stepx=(stepn-stepn%2)/2; 

  stepv=array();for(i=0;i<stepn;i++)stepv[i]=exp((i-stepx)/50.0); 

} 

function ERegression.GLMLE(&it){ 

  g1=gamma1p(it["p"]); 

  g3=gamma3p(it["p"]); 

  t1=m*log(it["p"]*pow(g3,0.5)/pow(g1,1.5)/it["s"]/2.0); 

  t2=pow(g1/g3,it["p"]/2.0)*pow(it["s"],it["p"]); 

  t3=0.0; 

  for(i=0;i<m;i++){t3+=pow(abs(y[i]-it["a"]*x[i]-it["m"]),it["p"]);} 

  return(t1-t3/t2); 

} 

The optimal solution of Eq(6) is iteratively obtained from the optimal solution Eq(7) by making small 

changes to the actual values of the coefficients and selecting the new ones that makes the MLE value 

greater. The weights of changes are more or less arbitrary, and the selected ones are a compromise of 

convergence speed in the convergence space. 

function ERegression.Steps(){ 

 itera=array();bestf=guess; 

 for(;;){ 

  for(i1=0;i1<stepn;i1++){ //for p 

   itera["p"]=guess["p"]*stepv[i1]; 

   for(i2=0;i2<stepn;i2++){ //for a 

    itera["a"]=guess["a"]*stepv[i2]; 

     for(i3=0;i3<stepn;i3++){//for m 



      itera["m"]=guess["m"]*stepv[i3]; 

      for(i4=0;i4<stepn;i4++){//for s 

       itera["s"]=guess["s"]*stepv[i4]; 

       itera["MLE"]=GLMLE(itera); 

       if(itera["MLE"]>guess["MLE"])bestf=itera; 

      } 

     } 

    } 

   } 

   itera=bestf; 

   if(abs(itera["MLE"]-guess["MLE"])<stope)break; 

   guess=itera; 

  } 

 } 

} 

The values of dependent (Y) and independent (X) variables are read from a given *.txt file and the array of X 

and Y is returned through the function named get_data: 

function get_data($text){ 

 $a=explode("\r\n",file_get_contents($text)); //get the data from the text file 

 array_shift($a); //chop the headers 

 $x=array(); $y=array(); //initialize with empty the arrays of observed values 

 for($i=0; $i<count($a); $i++){ //for each line containing data 

  $b=explode("\t",$a[$i]); //split the line into the pair of x and y values 

  $x[]=$b[1]; $y[]=$b[2]; //collect x and y values 

 } 

 return(array($x,$y)); //return arrays of values 

} 

The main part of the program calls the ERegression object to find the solution to a given dataset: 

$xy=get_data("some_file_name.txt"); //return the data as an array of two arrays 

$reg_xy = new ERegression($xy[0],$xy[1]); //instantiate the ERegression object 



$reg_xy->Steps(); //iterate the optimal solution 

The source code of the implemented algorithm is freely to be used. 

 


