1- Rutina de calcul a dinamicii strategiei simetrice/anti-simetrice  (MATLAB)

clear

N1=100;

a=0.16;b=0.9;c=105;alfa=0.46;beta=0.7;          %alfa>0 si beta<1

m=1;

x(1)=0.01;

y(1)=0.12;

for n=1:N1

%STRATEGIE SIMETRICA - se ajunge la echilibru rapid! si acolo fie una dispare de pe piata fie oscileaza vanzarile..., vezi info.doc!

    x(n+1)=(1-alfa)*x(n)+a/(1+exp(-c*(x(n)-y(n))));

    y(n+1)=(1-beta)*y(n)+b/(1+exp(-c*(x(n)-y(n))));

end

%figure:plot(1:size(x,2),x,'or',1:size(y,2),y,'og');

figure:plot(1:size(x,2),x,'or',1:size(y,2),y,'og',1:size(x,2),x+y,'*m');

2- Rutina de afişare a diferitelor tipuri de functii decizionale (MATLAB)

clear

t=0:0.01:1;

x(1)=1;

for n=1:1000

    x(n+1)=(1-0.005)*x(n);

end

xx=100./(1+exp(-100*(t-0.5)));

R=(1+1/10*randn(size(xx)));

xxx=xx.*R;

R=(1+1/2.7*randn(size(xx)));

xxxx=100./(1+exp(-100*(t-0.5).*R));

plot(x)%scadere exponentiala

figure;plot(xx)%aproximarea funhctiei treapta!

figure;plot(xxx)

figure;plot(xxxx)

3- Rutina de afişare a dinamicii sistemului cu două firme cu/fara control  (MATLAB)

clear

N1=100;N2=200;N3=400;N4=600;N5=700;N6=900;

nr=1:1:N6;

a=0.16;b=0.9;c=105;alfa=0.46;beta=0.7;          %alfa>0 si beta<1

NrIni=1;

x(1)=0.01;

y(1)=0.12;

for n=1:NrIni+1

    x(n+1)=(1-alfa)*x(n)+a/(1+exp(-c*(x(n)-y(n))));

    y(n+1)=(1-beta)*y(n)+b/(1+exp(-c*(x(n)-y(n))));

end

%-------------------------------------------------------------------------

K=0;m=1;            

for n=m+1:N1

    D=(x(n)-y(n));

    x(n+1)=(1-alfa)*x(n)+a/(1+exp(-c*D));

    y(n+1)=(1-beta)*y(n)+b/(1+exp(-c*D));

    KK(n+1)=K;

    F(n+1)=KK(n+1)*(y(n)-y(n-m));

    y(n+1)=y(n+1)+F(n+1);

    mm(n+1)=m;

    %    y(n+1)=y(n+1)+K*(y(n+1)-y(n+1-m));                 

    %    y(n+1)=y(n+1)+K*y(n);

end

m_1_N1=mean(x(1:N1))

%-------------------------------------------------------------------------

sigma=0.00101479;           

K=0.5;m=1;

for n=N1+1:N2

    x(n+1)=(1-alfa)*x(n)+a/(1+exp(-c*(x(n)-y(n))));

    y(n+1)=(1-beta)*y(n)+b/(1+exp(-c*(x(n)-y(n))));

    KK(n+1)=K;

    F(n+1)=KK(n+1)*(y(n)-y(n-m));                 

    y(n+1)=y(n+1)+F(n+1);

    mm(n+1)=m;

end

m_N1_N2=mean(x(N1:N2))

n0=m+1;n1=N1;n2=N2;

figure; 

subplot(3,1,1);plot(nr(n0:n1),x(n0:n1),'--g','LineStyle','none','Marker','x');  hold on;  subplot(3,1,1);plot(nr(n1:n2),x(n1:n2),'--r','LineStyle','none','Marker','x');title('x');     

subplot(3,1,2);plot(nr(n0:n1),F(n0:n1),'--g','LineStyle','none','Marker','x');  hold on;  subplot(3,1,2);plot(nr(n1:n2),F(n1:n2),'--r','LineStyle','none','Marker','x');title('F');     

subplot(3,1,3);plot(x(n0:n1),y(n0:n1),'--g','LineStyle','none','Marker','x');title('X');   hold on;  subplot(3,1,3);plot(x(n1:n2),y(n1:n2),'--r','LineStyle','none','Marker','x');title('X/Y');     

4- Rutina de afişare a dinamicii sistemului cu două firme cu/fara zgomot  (MATLAB)

clear

N1=100;N2=200;N3=400;N4=600;N5=700;N6=900;

nr=1:1:N6;

a=0.16;b=0.9;c=105;alfa=0.46;beta=0.7;          %alfa>0 si beta<1

NrIni=1;

x(1)=0.01;

y(1)=0.12;

for n=1:NrIni+1

    x(n+1)=(1-alfa)*x(n)+a/(1+exp(-c*(x(n)-y(n))));

    y(n+1)=(1-beta)*y(n)+b/(1+exp(-c*(x(n)-y(n))));

end

%-------------------------------------------------------------------------

K=0;m=1;            

for n=m+1:N1

    x(n+1)=(1-alfa)*x(n)+a/(1+exp(-c*(x(n)-y(n))));

    y(n+1)=(1-beta)*y(n)+b/(1+exp(-c*(x(n)-y(n))));

    KK(n+1)=K;

    F(n+1)=KK(n+1)*(y(n)-y(n-m));

    y(n+1)=y(n+1)+F(n+1);

    mm(n+1)=m;

    %    y(n+1)=y(n+1)+K*(y(n+1)-y(n+1-m));                 

    %    y(n+1)=y(n+1)+K*y(n);

end

m_1_N1=mean(x(1:N1))

%-------------------------------------------------------------------------

sigma=0.00101479;           

K=0.5;m=1;

for n=N1+1:N2

    x(n+1)=(1-alfa)*x(n)+a/(1+exp(-c*(x(n)-y(n))));

    y(n+1)=(1-beta)*y(n)+b/(1+exp(-c*(x(n)-y(n))));

%------------------------------cu zgomot in preturi (c=const)

R=sigma*randn; if (x(n+1)+R) >= 0; x(n+1)=x(n+1)+R; end       %cu selectia preturilor (aici sigma intre 0.0003 si 0.3 

            %fata de maximul vanzarilor lui x care este 0.03 )

R=sigma*randn; if (y(n+1)+R) >= 0; y(n+1)=y(n+1)+R; end

        %x(n+1)=x(n+1)+sigma*randn;                                      %fara selectia preturilor... pretuyl poate devenii negativ asa...

        %y(n+1)=y(n+1)+sigma*randn;

%------------------------------cu zgomot in valoarea fortei (c=const)

    KK(n+1)=K;

    F(n+1)=KK(n+1)*(y(n)-y(n-m))+sigma*randn 

    y(n+1)=y(n+1)+F(n+1);

    mm(n+1)=m;

end

m_N1_N2=mean(x(N1:N2))

n0=m+1;n1=N1;n2=N2;

figure; 

subplot(3,1,1);plot(nr(n0:n1),x(n0:n1),'--g','LineStyle','none','Marker','x');  hold on;  subplot(3,1,1);plot(nr(n1:n2),x(n1:n2),'--r','LineStyle','none','Marker','x');title('x');     

subplot(3,1,2);plot(nr(n0:n1),F(n0:n1),'--g','LineStyle','none','Marker','x');  hold on;  subplot(3,1,2);plot(nr(n1:n2),F(n1:n2),'--r','LineStyle','none','Marker','x');title('F');     

subplot(3,1,3);plot(x(n0:n1),y(n0:n1),'--g','LineStyle','none','Marker','x');title('X');   hold on;  subplot(3,1,3);plot(x(n1:n2),y(n1:n2),'--r','LineStyle','none','Marker','x');title('X/Y');     

5- Rutina de afişare a formei si valorilor funcţiei FWTS (MATLAB)

%Graficul functiei x=f(x)...

function TWFS_RandomHaosOrder

clear

N=1000;

dx=1/N;

x=0:dx:1;

p=[0.8 0.06 0.01];

%-------------------------

f=TWFS(x(:),p);

plot(x,f);xlabel('n (indicele de ciclare)');ylabel('f_{TWFS}');title('Functia TWFS / x')

hold on; plot(x,x);hold off

%----------------------------

N1=500;N2=2000;

xx=0.1;

for k=2:N1              %perioada tranzitorie

    xx=TWFS(xx,p);

end

x(1)=xx;

for k=2:N2

        x(k)=TWFS(x(k-1),p);

end

figure;plot(x);xlabel('n (indicele de ciclare)');ylabel('x');title('Variatia "temporala" a functiei TWFS')

6- Rutina de calcul a valorilor funcţiei FWTS (MATLAB)

function f=TWFS(x,p)

%p(1)=a;    p(2)=b; p(3)=c;

for k=1:size(x,1)

if x(k)<0

    f(k)=NaN;

elseif x(k)>=0 & x(k)<=p(1)/2

    f(k)=2*x(k)+p(2)+p(3);

elseif x(k)>p(1)/2 & x(k)<=p(1)

    f(k)=2*(p(1)-x(k))+p(2)+p(3);

elseif x(k)>p(1) & x(k)<=1

    f(k)=p(3)*(x(k)-p(1))/(p(1)-1) + p(2)+p(3);

elseif x>1

    f(k)=NaN;

end

end

7- Rutina de afisare a arborelui de bifurcatii a harta FWTS (MATLAB)

%TWFS - arborele de bifurcatii

clear

N1=500;N2=2000;

xx=0.1;

M=100;

b0=0.06;b1=0.07;

b=b0:(b1-b0)/M:b1;

figure;axis([b(1) b(M) 0 1]);hold on

for kk=1:M

p=[0.8 b(kk) 0.00001];

for k=2:N1              %perioada tranzitorie

    xx=TWFS(xx,p);

end

x(1)=xx;

for k=2:N2

        x(k)=TWFS(x(k-1),p);

end

plot(b(kk)*ones(size(x)),x,'ro', 'MarkerSize',1.3); drawnow

end

xlabel('b (parametrul de control)');ylabel('{f_{TWFS}}');title('Arborele cu bifurcatii pentru TWFS')

8- Rutina de calcul a densităţii de probabilitate si TF pentru harta FWTS (MATLAB)

%TWFS - densitatea de probabilitate si TF

clear

N1=500;N2=2^17;

M=100;

b0=0.6;b1=0.7;

b=b0:(b1-b0)/M:b1;

d=0.00002;              %(intervalul de imprastiere a numerelor aleataore)

p=[0.8 0.08406 0.000001];

xx=0.1;

%-------------------------------seria temporala

for k=2:N1              %perioada tranzitorie

    xx=TWFS(xx,p);

end

x(1)=xx;

for k=2:N2

        x(k)=TWFS(x(k-1),p) + sqrt(d)*randn;       %cu zgomot gaussian     varianta d^2 !

        %x(k)=TWFS(x(k-1),p)  -d/2+d*rand;          %cu zgomot uniform      intervalul [-d/2,d/2]

end

%plot(b(kk)*ones(size(x)),x,'ro', 'MarkerSize',1.3); drawnow; xlabel('b (parametrul de control)');ylabel('{f_{TWFS}}');title('Arborele cu bifurcatii pentru TWFS')

%-------------------------------HISTOGRAMA

[n,n_x]=hist(x,500);

bar(n_x,n/N2)

xlabel('x (valorile posibile) - 500 intervale');ylabel('P(i)');title('Densitatea de Probabilitate ')

S=-sum(n.*log(n+1e-30))            %ENTROPIA        !log natural

%-------------------------------TF          %folosim TF pe 1024 puncte si facem media pe NN intervale...

N=2^10;

NN=45;

PPXX=0;

for k=0:NN

    xx=x(N*k+1:N*(k+1));                % intervalelel de calcul a TF

    XX = fft(xx);

    PXX = XX.* conj(XX)/N;

    PPXX=PPXX+PXX;

end

PPXX=PPXX/NN;

Fs=N;                                  %pp. frecventa de samplare N      (adica ca cele N=1024 puncte sunt achizitionate pe intervalul de 1 secunda!)

f = Fs*(0:N/2)/N;

figure;plot(f,PPXX(1:N/2+1)); title('Spectrul de putere'); xlabel('frecventa (Hz)'); ylabel('P')

axis ([50 450 -0.1 0.8])

9- Rutina de calcul a entropiei pentru harta FWTS (MATLAB)

%TWFS - entropia                                            (din - arborele de bifurcatii)

clear

N1=500;N2=2000;

xx=0.1;

M=50;

d0=1e-8;d1=1e-4;

delta_d=(d1-d0)/M;      d=d0:delta_d:d1-delta_d;

MM=100;                   %numarul de repetari pentru a calcula S ca medie a mai multe experimente!

SS=0;

for kkk=1:MM            

for kk=1:M

p=[0.8 0.08406 0.000001];

for k=2:N1              %perioada tranzitorie

    xx=TWFS(xx,p);

end

x(1)=xx;

for k=2:N2

        x(k)=TWFS(x(k-1),p)  -d(kk)/2+d(kk)*rand;;

end

%plot(b(kk)*ones(size(x)),x,'ro', 'MarkerSize',1.3); drawnow

 [n,n_x]=hist(x,500);            %bar(n_x,n/N2);xlabel('x (valorile posibile) - 500 intervale');ylabel('P(i)');title('Densitatea de Probabilitate ')

n=n/N2;                         %PDF

S(kk)=-sum(n.*log(n+1e-30));        %ENTROPIA

end

SS=SS+S;

end

SS=SS/MM;

plot(d,SS)

xlabel('d');ylabel('S');title('Entropia functie de amplitudinea zgomotului uniform')

10- Rutina de calcul a variaţiei şi PDF-ului pretului folosind ecuaţia diferenţial stohastică (27) (MATLAB)

clear

N1=10000;

a=0.16;b=0.9;c=105;

alfa=0.46;beta=0.7;          
%alfa>0 si beta<1

alf=1e6;                    
%trebuie sa fie f mic!

bet=1e5;

x(1)=0.01;

y(1)=0.12;

for n=1:N1

%variatiile vanzarilor fata de o piata "fixa"

    x(n+1)=(1-alfa)*x(n) + (alfa + sqrt(alfa/alf)*randn) * x(n);                           

%x = .6 + sqrt(0.1) * randn          %medie 0.6 varianta 0.1

   
 %y(n+1)=(1-beta)*y(n) + (beta + sqrt(beta/bet)*randn);

end

%(1-beta)*y(n) + (beta + sqrt(beta/100)*randn)

%figure:plot(1:size(x,2),x,'or',1:size(y,2),y,'og');

figure:plot(1:size(x,2),x,'or','MarkerSize',3);

mean(x)

%analiza intoarcererilor X ale seriei x

X=diff(x)./x(1:end-1);

[f,xi] = ksdensity(X);

%figure;plot(xi,f,'r');

par = mle('Normal',X)                   %parametrii distributieri daca ar fi normala...     par(1)=media, par(2)=deviatia standard

f_norm=normpdf(xi,par(1),par(2));       %Y(x|mu,sigma)

figure;plot(xi,f,'r',xi,f_norm,'g')                   %distributia normala

11- Rutina de calcul a dinamicii modelului cu “cotă de piaţă” pentru două firme (MATLAB)

clear

N1=100;N2=1000;

a=0.16;b=0.9;c=105;alfa=0.46;beta=0.7;          %alfa>0 si beta<1

m=1;

x(1)=0.01;  Vx=x(1)+1e-3;

y(1)=0.12;  Vy=y(1)+1e-2;

V(1)=x(1)+y(1);

cx=x(1)/V(1); cy=y(1)/V(1);

for n=1:N1

    %delta(n)=x(n)-y(n);

    deltaX(n)=cx*V(n)-x(n) + (0+sqrt(1e-3)*randn);

    x(n+1)=(1-alfa)*x(n)+a/2/(1+exp(-c*(deltaX(n))));

    deltaY(n)=cy*V(n)-y(n) + (0+sqrt(1e-1)*randn);

    y(n+1)=(1-beta)*y(n)+b/2/(1+exp(-c*(deltaY(n))));

    V(n+1)=x(n+1)+y(n+1);

end

%figure:plot(1:size(x,2),x,'or',1:size(y,2),y,'og');

mean(x)

for n=N1+1:N2

    x(n+1)=(1-alfa)*x(n) + 2.5*a/(1+exp(-c*(x(n)-y(n))));

    %y(n+1)=(1-beta)*y(n)+b/(1+exp(-c*(x(n)-y(n))));

    deltaY(n)=cy*V(n)-y(n) + (0+sqrt(1e-1)*randn);

    y(n+1)=(1-beta)*y(n)+b/2/(1+exp(-c*(deltaY(n))));

    V(n+1)=x(n+1)+y(n+1);

end

mean(x(N1+1:end))

%figure:plot(1:size(x,2),x,'or',1:size(y,2),y,'og');

figure:plot(1:size(x,2),x,'or',1:size(y,2),y,'og',1:size(x,2),x+y,'*m');

12- Rutina de calcul a dinamicii modelului de tip multi-agent (MATLAB)

clear

N1=600;N2=1000;

M=50;                                        %numarul de agenti

%a=0.16;b=0.9;c=105;alfa=0.46;beta=0.7;         %alfa>0,a(1) si beta<1,a(2)...   

a(1)=0.16;a(2)=0.9;                         %marimea investitionara             

c=105;                                      %masura elasticitatii strategiei de investitie

alfa(1)=0.46;alfa(2)=0.7;                   %rata sczderii vanzarilor in absenta investitiilor     

sigma(1)=1e-3;sigma(2)=1e-1;                %varianta distributiei normale de "indecizie" investitionara

%x(1)=0.01; y(1)=0.12;

x(1,1)=0.01; x(2,1)=0.12;                   %(a,b) inseamna agentul a in pasul temporal b

for m=3:M

    a(m)=abs(0.01+sqrt(0.001)*randn);

    alfa(m)=abs(0.5+sqrt(0.1)*randn);

    x(m,1)=abs(0.05+sqrt(0.01)*randn);

    sigma(m)=abs(0.005+sqrt(0.001)*randn);

end

V(1)=sum(x,1);

for m=1:M

    co(m,1)=x(m,1)/V(1);        

end

%%%%%%%%%%%%%%

for n=1:N1

    for m=1:M

        delta(m,n)=co(m)*V(n)-x(m,n) + (0+sqrt(sigma(m))*randn);

        x(m,n+1)=(1-alfa(m))*x(m,n)+a(m)/2/(1+exp(-c*(delta(m,n))));

    end

    VV=sum(x(:,n+1));                       %vanzarile astepatte in n+1

    x(:,n+1)=x(:,n+1) * V(n)/VV;         %redistribuirea de catre piata a vanzarilor...

    V(n+1)=sum(x(:,n+1));                   %vanzarile realizate

end

%figure:plot(1:N1+1,x(1,:),'or',1:N1+1,x(2,:),'og',1:N1+1,V,'*m');

%figure:plot(1:N1+1,x(2:end,:),'o',1:N1+1,V,'*m');

mean(x(1,:))

%------------------------------------------------controlul

for n=N1+1:N2

    delta(1,n)=-(x(1,n)-x(2,n));                                    % + sau - dupa strategia de investitie...

    %delta(1,n)=co(1)*V(n)-x(1,n) + (0+sqrt(sigma(1))*randn);

    x(1,n+1)=(1-alfa(1))*x(1,n) + 2*a(1)/(1+exp(-c*delta(1,n)));       %!!! marim de la a(1)/2 la 2*a(1) efortul investitional

    for m=2:M

        delta(m,n)=co(m)*V(n)-x(m,n) + (0+sqrt(sigma(m))*randn);

        x(m,n+1)=(1-alfa(m))*x(m,n)+a(m)/2/(1+exp(-c*(delta(m,n))));

    end

    VV=sum(x(:,n+1));                       %vanzarile astepatte in n+1

    x(:,n+1)=x(:,n+1) * V(n)/VV;            %redistribuirea de catre piata a vanzarilor...

    V(n+1)=sum(x(:,n+1));                   %vanzarile realizate

end

mean(x(1,N1+1:end))

figure:plot(1:N2+1,x(1,:),'or',1:N2+1,x(2,:),'og',1:N2+1,V,'*m');

figure:plot(1:N2+1,x(3:end,:),'o',1:N2+1,V,'*m');

%figure:plot(1:N2+1,x(1:end,:),'o',1:N2+1,sum(x(:,1:end)),'*r');         

figure:plot(1:N2+1,x(1:end,:),'o',1:N2+1,V,'*r');

13- Rutina de calcul a gradului de determinism a datelor financiare (MATLAB)

%rec plot

clear 

load disney.mat%     %Disney stock (29-Mar-1996...29-Mar-1999)

%plot(dis_CLOSE)        %plot(q_dis)

%chartfts(dis)

x=dis_CLOSE;    % sau foloseste fints

%---------------------------------------------

N=size(x,1);

x(2)=NaN;

%eliminam NaN

NaNMat = isnan(x);

kk=1;

for k=1:N

    if NaNMat(k)==0; 

        X(kk)=x(k);kk=kk+1;

    end

end

N=size(X,2);

%filtram liniarirtatile

for k=2:N

    xlog(k)=log(X(k)/X(k-1));

end

%calculam rearanjarea randomize...

xxlog=xlog;

for k=1:N

    n1=ceil(rand*N);n2=ceil(rand*N);

    d1=xxlog(n1);xxlog(n1)=xxlog(n2);xxlog(n2)=d1;

end

crp(xxlog')

crqa(xxlog')            

%y=crqa(xxlog')

%y(:,1)          %recurence

%y(:,2)          %determinism
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