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function G = numgradient(f,x)

% Computes numerical gradient

% -

% Usage: G = numgradient(func,x)

% Where: func = function name, fval = func(x)
% x = vector of parameters (1 x n)

%o

% -




% RETURNS:

% G = finite differnce gradient (n x 1)
%
%Naohito Abe
%October 27, 2006
%nabeQier.hit-u.ac.jp

eps = le-10;

[n1 n2] = size(x);

fx = feval(f,x);

% Compute the stepsize (h)

h = 0.000001*(max(abs(x),eps));

% Compute forward and backward step

ho=zeros(n2,n2);

hl=zeros(n2,n2);

h2=zeros(n2,n2);

GO=zeros(n2,1);

Gl=zeros(n2,1);

for i=1:n2 % Creating the evaluation points
h1(i,i)= h(i);
ho(i,:)= x+h1(i,:);
h2(i,:)= x-h1(i,:);

end

for i=1:n2 % Taking the differences
GO(i)= feval(f,ho(i,:)) - fx;
G1(i)=-feval(f,h2(i,:)) + fx ;

end

G=zeros(n2,1);

for i=1n2
G(i) =(GO()+G1(1))/(2*h(i));

end
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%% %% % %% %% %% %0 % %0 % %0 % % %0 % %0 % %0 % %0 % %0 % % % % % %
function [z, H,xopt]=bfgsalg2(fx)

%

% Computes BFGS

% -

% Usage: [z, H,xopt] = bfgsalg2(func,x)

% Where: func = function name, fval = func(x)
% x : vector of parameters (n x 1)

% -

% RETURNS:

% xopt: x that achives the minimum f

% z: the minimized value H: Hessian

% -
% Based on Judd (1998)

% Naohito Abe

% October , 2009

% nabe@ier.hit-u.ac.jp

[n1,n2]=size(x); % the number of lines
maxit = 100; % the maximum number of iterations
delta = le-15; % the torelence level
H=eye(n2); % The initial Inverse Hessian
d=omnes(1,n2); % The initial delta
i=1;
% The main loop
while max(abs(d))>=delta
% Calling numerical gradient
gradl=numgradient(f,x);
% the direction for update
B=-inv(H);
s=B*gradl;
% Obtaining the optimal ramda by grid search (line search)
ramda =0:0.01:3; % limiting the range for ramda
[num1, num2|=size(ramda’);
matl=zeros(1l,numl); % initializing (can be moved outside the loop)
for i=1:numl
matl(i)= feval(fx+s"*ramdal(i));
end
mat2=[ramda;mat1];

[fvall, index]=min(mat1);



optramda=ramda(index);
% updating x
x2=x-+optramda*s’;
d=x2-x;
% for BFGS update formula
y=numgradient(f,x2)-gradl;
%w=(optramda*s’)-B*y;
if y’*d’ <0.0001*delta % Avoiding zero division
H1=H,;
end
if y’*d’>=0.0001*delta % BFGS Update
Hi=H+ (y*y')/(y'*d) -(H*d*d*H) /(d*H*d");
end
H=H1; % update
x=x2; % update
i=i+1; % for counting the iteration
% terminating the loop
if i == maxit
d=delta/2;
warning(’maximum number of iteration achived’)
end
% evaluating the function
z=feval(fx);

xopt=x;
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