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mu = 0.5;

sigma = 0.8;

dt = 0.04;

sdt = sqrt(dt);
T = 60;

N = T/dt + 1;
s@ = 10000;
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R = 1000000;

es = zeros(R,N);

for i = 1:R
es(i,1) = so;
for j = 2:N
dw = randn()*sdt;
es(i,j) = es(i,j-1) + mu*es(i,j-1)*dt + sigma*es(i,j-1)*dw;
end
end

s = log(es) - log(s9);
sbar = zeros(1,N);
for i = 1:N
sbar(i) = sum(s(:,1i))/R;
end
sdev = zeros(1,N);
for i = 1:N
sdev(i) = sum(s(:,i).*s(:,1i))/R - sbar(i)”2;
end
figure
x = linspace(0,T,N);
subplot(2,1,1);
plot(x,s(R/2,:));
xlabel("time');
ylabel('$$\1n S(t)-\1n S(@)%$$', 'Interpreter', 'latex');
title('$$\1n S(t) \quad \mathrm{with} \ S_0=10000,\mu=0.5,\sigma=0.8,T
=60, \mathrm{d}t=0.04%$%$"', 'Interpreter', 'latex');

subplot(2,2,3);

ft = fittype('k*x', ' 'coefficients', 'k', " 'independent', 'x");
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ftop = fitoptions('Method', 'NonlinearLeastSquares','StartPoint',0.5);
[fr,~,~] = fit(x',sbar',ft,ftop);
k = coeffvalues(fr);

tbar = (mu-0.5*sigma”2)*x;

plot(x,[tbar;sbar]);

legend('theoretical', 'simulated’, 'Location', 'best');

xlabel("time');

ylabel('$$\overline{\1n S(t)}$$"', 'Interpreter','latex")

title('$$\overline{\1ln S(t)} \quad \mathrm{with} \ \frac{\mathrm{d}\
overline{\1ln S(t)}}{\mathrm{d}t}=\mu-\frac{1}{2}\sigma~2%$',"
Interpreter’, 'latex');

text(5,10,{ 'theotical k:' num2str(mu-0.5*sigma”2)});

text(5,8,{ 'simulated k:' num2str(k)});

subplot(2,2,4);

[fr,~,~] = fit(x',sdev',ft,ftop);
k = coeffvalues(fr);

tdev = (sigma”~2-(mu-0.5*sigma~2)"2)*x;
plot(x,[tdev;sdev]);
legend('theoretical’, 'simulated’', 'Location’', 'best");

xlabel('time");

ylabel('$$\sigma~2_t$$', 'Interpreter', 'latex')

title('$$\sigma~2_t = \overline{\1ln S”~2(t)} - \overline{\ln S(t)}"*2 \
quad \mathrm{with} \ \frac{\mathrm{d}\sigma”~2_t}{\mathrm{d}t}=\sigma
r2-\left (\mu-\frac{1}{2}\sigma~2\right)~2$$', 'Interpreter’', 'latex');

text(5,33,{ 'theotical k:' num2str(sigma~2-(mu-0.5*sigma~2)"2)});

text(5,26,{ 'simulated k:' num2str(k)});

drawnow
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