3.8 ver. 0.3

Newton-Raphson

proc gradient Hessian
gradient 0O

procedure

/*
** Minimization by simple Newton step with gradient and Hessian
** (C) Copyright 1999-2002 Yosuke Amijima. All Rights Reserved.

**

**  PROC MIN

**  FORMAT

wx beta = min(&f,&g,&h,beta)

** INPUT

** &f - pointer to a procedure(or a function) of the objective function
fale to be minimized.

** &g - pointer to a procedure(or a function) of its gradient vector.
il Notice that this is a row vector.

** &h - pointer to a procedure(or a function) of its Hessian matrix.
fal beta - vector of start values

%k

**  OUTPUT

** beta - vector of parameters at minimum

** Remarks: You could change step size(step), maximum number of iterations
**(maxiter) and convergence tolerance(tol) and/or start values to get vector at
** minimum.This is a prototype procedure of minimum. You could upgrade it.

**

*/



proc min(&f,&g,&h,beta);
local step, maxiter, tol, i, f:proc, g:proc, h:proc;
step=1;
maxiter=1e+3;
tol=1e-5;
i=1;
do while i<=maxiter;
print f(beta)~beta’;
if abs(g(beta)) < tol;
break;
endif;
beta = beta - step*(g(beta)'/h(beta));
i=i+1;
endo;

print; print /rz "# of iterations="i-1;

retp(beta);
endp;
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/*
** BHHH method for optimization of vector-component Log-Likelihood
** (C) Copyright 2002 Yosuke Amijima. All Rights Reserved.

**

**  PROC BHHH



**  FORMAT

wx beta= bhhh(&ll,beta);

** INPUT

** &Il - pointer to a procedure of vector-component Log-Likelihood
** function to be optimized.

fal beta - vector of start values

**  OUTPUT

** beta - vector of parameters at optimum

*/

proc bhhh(&ll,beta);
local step,maxiter,tol,i,g,g_1,h,ll:proc;

step=0.5; maxiter=1e+7; tol=1e-5; g=1;

i=1;
do while i<=maxiter;
g_1=g;
g=gradp(&lIl,beta);
h=g'g;
if abs(g-g_1)<tol;
break;
endif;
beta=beta-step*inv(h)*sumc(g);
i=i+1;

endo;

print; print /rz "# of iterations="i-1;

retp(beta);
000 0endp;
GAUSS
Hessian
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28 GAUSS gradient

28 BHHH
BHHH D datafilel.txt

28 -1/2*In(2*pi)-
1/2*In(s"2)-1/2*e"2/s"™20 {0,0,1}

Log-Likelihood
4.4 MAXLIK(2)

Log-Likelihood
Log-Likelihood
proc lli(b); endp; 28

Log-Likelihood
28

new; cls;

load data[29,2]=d:datafilel.txt;
data=data[2:29,.];
start={0,0,1};
b=bhhh(&Il,start); print b’;

proc ll(b);
local beta, s, V, X, €;
y=datal.,1];
x=ones(28,1)~data][.,2];
beta=b[1:2];
s=b[3];
e=y-x*beta;
retp( -( -1/2*In(2*pi)-1/2*In(s"2)-1/2*e"2/s"2) );
endp;
[*
** BHHH method for optimization of vector-component Log-Likelihood
** (C) Copyright 2002 Yosuke Amijima. All Rights Reserved.

**

**  PROC BHHH



FORMAT
beta= bhhh(&ll,beta);
INPUT
&Il - pointer to a procedure of vector-component Log-Likelihood
function to be optimized.
beta - vector of start values
OUTPUT

beta - vector of parameters at optimum

*/
proc bhhh(&ll,beta);
local step,maxiter,tol,i,g,g_1,h,ll:proc;
step=0.5; maxiter=1e+7; tol=1e-5; g=1;
i=1;
do while i<=maxiter;
g_1=g;
g=gradp(&Ill,beta);
h=g'g;
if abs(g-g_1)<tol;
break;
endif;
beta=beta-step*inv(h)*sumc(g);
i=i+1;
endo;
print; print /rz "# of iterations="i-1;
retp(beta);
endp;
iterations= 407428
O0ad77.797758 52.009116 50.426568
BHHH
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Greenstadt Quadratic-Hill Climbing

Grid Search

maxc maxindc

new; cls;
let grid[4,4]=
1584
2793
3616
0421
print maxc(grid); print;

print maxc(maxc(grid)); print;

print "row=" maxindc(maxc(grid");

print "col=" maxindc(maxc(grid ));

3.0000000
7.0000000
9.0000000
6.0000000

9.0000000

row= 2.0000000
col= 3.0000000

x grid



grid={1 584, 2793,3616, 042 1};

let
maxc
maxc
maxc(maxc(gird))
1 5 8 4
2 7 9 3
3 6 1 6
0O 4 2 1
3,7,9,6 maxc
maxindc
maxc

maxindc(maxc(grid ))

maxindc(maxc(grid’))

maxc(maxc( )
maxindc(maxc( Na
maxindc(maxc( nooooooooooooooooad

grid[i,j] xy)
iteration



grid[i,j]
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fC y) Light GAUSS
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100
new; cls;
fn f(X,y)=-(x"3+y"3-9*x*y+27);
start={0,0}; finish={5,5};
b=gsearch(&f,start,finish); print "(x,y)=" b; print "f(x,y)=" f(b[1],b[2]);
[*
** Maximization by grid search method
** (C) Copyright 2002 Yosuke Amijima. All Rights Reserved.
**  PROC GSEARCH
**  FORMAT
** beta=gsearch(&f,start,finish)
** INPUT
** &f - pointer to a procedure(or a function) of the objective function
** to be maximized. The objective function is defined as
** fn f(x,y)=... or use proc.
** start - vector of start values for the gird of the first time
** finish - vector of end values for the grid of the first time

**  OUTPUT

** beta — 2 x 1 vector of parameters at maximum

*/
proc gsearch(&f,start,finish);

local iter,length,xstart,ystart,xstep,ystep,x,y,xmax,ymax,xend,yend,grid,k,i,j,f:proc;



iter=100; length=99;
xstart=start[1]; ystart=start[2]; xend=finish[1]; yend=finish[2];
k=1;
do while k<=iter;
print /rz "# of iterations=" k;;
xstep=(xend-xstart)/length; ystep=(yend-ystart)/length;
grid=(-1e256).*ones(length+1,length+1);
x=xstart;
i=1;
do while i<=length+1;
y=ystart;
=L
do while j<=length+1;
grid[i,j]=f(x,y);
j=itL;
y=y+ystep;
endo;
i=i+1;
X=x+xstep;
endo;
xmax=xstart+(maxindc(maxc(grid"))-1)*xstep;
ymax=ystart+(maxindc(maxc(grid ))-1)*ystep;
print " f=" f(xmax,ymax);
xstart=xmax-xstep; xend=xmax+xstep;
ystart=ymax-ystep; yend=ymax-+ystep;
k=k+1;
endo;
retp(xmax ] ymax);
endp;

T -0.0036566048
= -8.4316913e-007
T= -4.6840398e-010
= -4.2632564e-014
= 7.1054274e-015

# of iterations=
# of iterations=
# of iterations=

# of iterations=

g b~ W N

# of iterations=



# of iterations= 6 f= 0.00000000
# of iterations= 7 f= 7.1054274e-015
# of iterations= 8 f= 0.00000000
# of iterations= 98 f= 0.00000000
# of iterations= 99 f= 0.00000000
# of iterations= 100 f= 0.00000000
x,y)=

3.0000000

3.0000000
f(x,y)= 0.00000000

grid=(-1e256).*ones(length+1,length+1);
x=xstart;
i=1;
do while i<=length+1;
y=ystart;
=1
do while j<=length+1;
grid[i,j]=f(x,y);
j=itL
y=y+ystep;
endo;
i=i+1;
X=X+xstep;
endo;
99
100
99
-1e256
-1e256

100x 100

Light



maxindc

xmax=xstart+(maxindc(maxc(grid"))-1)*xstep;

ymax=ystart+(maxindc(maxc(grid ))-1)*ystep;

xstart=xmax-xstep; xend=xmax-+xstep;

ystart=ymax-ystep; yend=ymax+ystep;

xend

do while k<=iter;

b=gsearch(&f,start,finish);

procedure

proceure

iteration

/*

(0,0) (1,2
xstart
xstart
iteration k=k+1;
100
procedure
start finish
b[1] b[2] f(b[1],b[2])
procedure fn proc
:proc proc
procedure
f(x.y) f(x1y) x
maxindc maxc
minindc minc procedure
&f
procedure
X
Tolerance
0.1,0.01,0.001,0.0001 iteration

** Minimization by 5 times grid search method
** (C) Copyright 2002 Yosuke Amijima. All Rights Reserved.

**



*/

PROC G5SEARCH

FORMAT
beta=g5search(&f,start,finish)
INPUT

&f - pointer to a procedure(or a function) of the objective function

to be minimized. The objective function is defined as
fn f(x]y)=... or use proc.
start — 2 x 1 vector of start values for the gird of the first time

finish — 2 x 1 vector of end values for the grid of the first time

OUTPUT

beta — 2 x 1 vector of parameters at minimum

NOTICE
Default tolerance level is tol=1e-10.
Each grid search has the initial window of +-0.5,0.1,0.01,0.001

of the optimum solution vector in its previous round.

proc g5search(&g,start,finish);

local b,e,g:proc;

print "1st Round";

b=gsearch(&g,start,finish);

e=0.5;

start=(b[1]-e*b[1]) | (b[2]-e*b[2]); finish=(b[1]+e*b[1]) | (b[2]+e*b[2]);
print "2nd Round";

b=gsearch(&g,start,finish);

e=0.1;

start=(b[1]-e*b[1]) | (b[2]-e*b[2]); finish=(b[1]+e*b[1]) | (b[2]+e*b[2]);
print "3rd Round";

b=gsearch(&g,start,finish);

e=0.01;

start=(b[1]-e*b[1]) | (b[2]-e*b[2]); finish=(b[1]+e*b[1]) | (b[2]+e*b[2]);
print "4th Round";

b=gsearch(&g,start,finish);

e=0.001;



start=(b[1]-e*b[1]) | (b[2]-e*b[2]); finish=(b[1]+e*b[1]) | (b[2]+e*b[2]);
print "5th Round";
b=gsearch(&g,start,finish);
retp(b);
endp;

proc gsearch(&f,start,finish);
local iter,length,xstart,ystart,xstep,ystep,x,y,xmin,ymin,xend,yend,grid,k,i,j,f:proc;
local fmin,temp,tol;
iter=100; length=99; tol=1e-10;
xstart=start[1]; ystart=start[2]; xend=finish[1]; yend=finish[2];
fmin=0;
k=1;
do while k<=iter;
print /rz "# of iterations=" k;;
xstep=(xend-xstart)/length; ystep=(yend-ystart)/length;
grid=(-1e256).*ones(length+1,length+1);
x=xstart;
i=1;
do while i<=length+1;
y=ystart;
=L
do while j<=length+1;
grid[i,j]=f(x1y);
j=itL
y=y+ystep;
endo;
i=i+1;
X=x+xstep;
endo;
xmin=xstart+(minindc(minc(grid'))-1)*xstep;
ymin=ystart+(minindc(minc(grid ))-1)*ystep;
temp=f(xmin | ymin);
if abs(fmin-temp)<tol;
break;

endif;



fmin=temp;
print " =" fmin;
xstart=xmin-xstep; xend=xmin+xstep;
ystart=ymin-ystep; yend=ymin+ystep;
k=k+1;

endo;

print" =" fmin;

retp(xmin]ymin);

endp;
gsearch ( Bootstrap GMM )
GMM global concave
procedure
gsearch f(x]y) minindc
minc tol le-10
fmin temp
iteration break
procedure start finish gsearch
start finish
0.5 start finish

Round 0.1,0.01,0.01

proc
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