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DATA

In order to illustrate the effects, MATLAB program was used. The initial conditions are arbitrary selected.

0.1 No Trade Region

clear;

mu2=0.2; mu1=0.02; r1=0.09; sigma1=0.25; sigma2=0.5; p=0.5;

rho=3; lambda=1; beta=0.2;

alpha=r1+mu1;

PI=((p-1)*(sigma1^2-beta*sigma1*sigma2)-(mu2-alpha))/((p-1)*(sigma1^2-2*beta*sigma1*sigma2+sigma2^2)) %portfolio

A=-rho/p+PI*(mu2-alpha)+alpha+(p-1)/2*(sigma1^2*(1-PI)^2-2*beta*sigma1*sigma2*PI*(1-PI)+(sigma2^2*PI^2)*PI^2);

xi=0.6

h2=0.5*xi.^2.*(sigma2^2+sigma1^2-2*beta*sigma1*sigma2).*((2*p^2-2*p-1)*(2-xi).*xi-(p^2-p-1));

h1=xi.*((p-1)*(xi.*(1-xi+PI)-PI-0.5*p).*(sigma1^2+sigma2^2-2*beta*sigma1*sigma2)-xi.*(1-xi).*beta*sigma1*sigma2);

h0=p*(A+(p-1)*PI*(xi-PI).*(sigma1^2+sigma2^2-2*beta*sigma1*sigma2));

syms k

J0=symsum(((-1)^k*(xi./2)^(2*k+PI))/(factorial(k)*gamma(1+k+PI)),k,0,Inf);

J1=symsum(((-1)^k*(2*k+PI)*(xi./2).^(2*k+PI-1))/(2*factorial(k)*gamma(1+k+PI)),k,0,Inf);

J2=symsum(((-1)^k*(2*k+PI-1)*(xi./2).^(2*k+PI-2))/(4*factorial(k)*gamma(1+k+PI)),k,0,Inf);

H0=symsum(((-1)^k*(xi./2)^(2*k-PI))/(factorial(k)*gamma(1+k-PI)),k,0,100);
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H1=symsum(((-1)^k*(2*k-PI)*(xi./2).^(2*k-PI-1))/(2*factorial(k)*gamma(1+k-PI)),k,0,Inf);

H2=symsum(((-1)^k*(2*k-PI-1)*(xi./2).^(2*k-2))/(4*factorial(k)*gamma(1+k-PI)),k,0,Inf);

C3=2; C4=3;

T=2;

t=0:0.1:T;

Q=(h2.*(C3*J2+C4*H2)./(C3*J0+C4*H0)+h1.*(C3*J1+C4*H1)./(C3*J0+C4*H0)+h0)

NU=(C3*J0+C4*H0).*exp(Q*(T-t))

plot(t,NU)

hold on

0.2 Sell Region

clear;

mu2=0.2; mu1=0.02; r1=0.09; sigma1=0.25; sigma2=0.5; p=0.5;

rho=3; lambda=0.5; beta=0.2;

alpha=r1+mu1;

PI=((p-1)*(sigma1^2-beta*sigma1*sigma2)-(mu2-alpha))/((p-1)*(sigma1^2-2*beta*sigma1*sigma2+sigma2^2)) %portfolio

A=-rho/p+PI*(mu2-alpha)+alpha+(p-1)/2*(sigma1^2*(1-PI)^2-2*beta*sigma1*sigma2*PI*(1-PI)+(sigma2^2*PI^2)*PI^2);

xi2=0.6;

h2=0.5*xi2.^2.*(sigma2^2+sigma1^2-2*beta*sigma1*sigma2).*((2*p^2-2*p-1)*(2-xi2).*xi2-(p^2-p-1));

h1=xi2.*((p-1)*(xi2.*(1-xi2+PI)-PI-0.5*p).*(sigma1^2+sigma2^2-2*beta*sigma1*sigma2)-xi2.*(1-xi2).*beta*sigma1*sigma2);

h0=p*(A+(p-1)*PI*(xi2-PI).*(sigma1^2+sigma2^2-2*beta*sigma1*sigma2));

syms k

J0=symsum(((-1)^k*(xi2./2)^(2*k+PI))/(factorial(k)*gamma(1+k+PI)),k,0,Inf);

J1=symsum(((-1)^k*(2*k+PI)*(xi2./2).^(2*k+PI-1))/(2*factorial(k)*gamma(1+k+PI)),k,0,Inf);

J2=symsum(((-1)^k*(2*k+PI-1)*(xi2./2).^(2*k+PI-2))/(4*factorial(k)*gamma(1+k+PI)),k,0,Inf);

H0=symsum(((-1)^k*(xi2./2)^(2*k-PI))/(factorial(k)*gamma(1+k-PI)),k,0,100);

H1=symsum(((-1)^k*(2*k-PI)*(xi2./2).^(2*k-PI-1))/(2*factorial(k)*gamma(1+k-PI)),k,0,Inf);

H2=symsum(((-1)^k*(2*k-PI-1)*(xi2./2).^(2*k-2))/(4*factorial(k)*gamma(1+k-PI)),k,0,Inf);

C3=2; C4=3;

T=2;

t=0:0.1:T;

xi=0.95;
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Q=(h2.*(C3*J2+C4*H2)./(C3*J0+C4*H0)+h1.*(C3*J1+C4*H1)./(C3*J0+C4*H0)+h0)

NU=(C3*J0+C4*H0).*exp(Q*(T-t))

Nu=NU.*((1-lambda.*xi)/(1-lambda*xi2)).^p

plot(t,Nu)

hold on

0.3 Buy Region

clear;

mu2=0.2; mu1=0.02; r1=0.09; sigma1=0.25; sigma2=0.5; p=0.5;

rho=3; lambda=0.5; beta=0.2;

alpha=r1+mu1;

PI=((p-1)*(sigma1^2-beta*sigma1*sigma2)-(mu2-alpha))/((p-1)*(sigma1^2-2*beta*sigma1*sigma2+sigma2^2)) %portfolio

A=-rho/p+PI*(mu2-alpha)+alpha+(p-1)/2*(sigma1^2*(1-PI)^2-2*beta*sigma1*sigma2*PI*(1-PI)+(sigma2^2*PI^2)*PI^2);

xi1=0.4;

h2=0.5*xi1.^2.*(sigma2^2+sigma1^2-2*beta*sigma1*sigma2).*((2*p^2-2*p-1)*(2-xi1).*xi1-(p^2-p-1));

h1=xi1.*((p-1)*(xi1.*(1-xi1+PI)-PI-0.5*p).*(sigma1^2+sigma2^2-2*beta*sigma1*sigma2)-xi1.*(1-xi1).*beta*sigma1*sigma2);

h0=p*(A+(p-1)*PI*(xi1-PI).*(sigma1^2+sigma2^2-2*beta*sigma1*sigma2));

syms k

J0=symsum(((-1)^k*(xi1./2)^(2*k+PI))/(factorial(k)*gamma(1+k+PI)),k,0,Inf);

J1=symsum(((-1)^k*(2*k+PI)*(xi1./2).^(2*k+PI-1))/(2*factorial(k)*gamma(1+k+PI)),k,0,Inf);

J2=symsum(((-1)^k*(2*k+PI-1)*(xi1./2).^(2*k+PI-2))/(4*factorial(k)*gamma(1+k+PI)),k,0,Inf);

H0=symsum(((-1)^k*(xi1./2)^(2*k-PI))/(factorial(k)*gamma(1+k-PI)),k,0,100);

H1=symsum(((-1)^k*(2*k-PI)*(xi1./2).^(2*k-PI-1))/(2*factorial(k)*gamma(1+k-PI)),k,0,Inf);

H2=symsum(((-1)^k*(2*k-PI-1)*(xi1./2).^(2*k-2))/(4*factorial(k)*gamma(1+k-PI)),k,0,Inf);

C3=2; C4=3;

T=2;

t=0:0.1:T;

xi=0.25;

Q=(h2.*(C3*J2+C4*H2)./(C3*J0+C4*H0)+h1.*(C3*J1+C4*H1)./(C3*J0+C4*H0)+h0)

NU=(C3*J0+C4*H0).*exp(Q*(T-t));

Nu=NU.*((1+lambda.*xi)/(1+lambda*xi1)).^p

plot(t,Nu)
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0.4 Modified Merton Value Function

clear;

mu2=0.2; mu1=0.02; r1=0.09; sigma1=0.25; sigma2=0.5; p=0.5;

rho=3; lambda=0.5; beta=0.2;

alpha=r1+mu1;

PI=((p-1)*(sigma1^2-beta*sigma1*sigma2)-(mu2-alpha))/((p-1)*(sigma1^2-2*beta*sigma1*sigma2+sigma2^2)) %portfolio

A=-rho/p+PI*(mu2-alpha)+alpha+(p-1)/2*(sigma1^2*(1-PI)^2-2*beta*sigma1*sigma2*PI*(1-PI)+(sigma2^2*PI^2)*PI^2);

w=0.7;

T=1;

t=0:0.1:T;

v=w^p/p*exp(p*A*(T-t));

plot(t,v)


