/////////////////////////////////////////////////////////////////////////////

/////////////////////////////////////////////////////////////////////////////

// Simul2IS

// M/M/1

// We compare crude Monte Carlo, IS and splitting

/////////////////////////////////////////////////////////////////////////////

/////////////////////////////////////////////////////////////////////////////

clear;

// Co=10^7;               // Cost

C=20;                   // Maximal length of the queue

lambda=0.4;            // Arrival parameter   

mu=1;                  // Service parameter

rho=lambda/mu;

// Transition probabilities

pm=mu/(lambda+mu);

pl=lambda/(lambda+mu);

// Probabilty of interrest

P=(1/rho-1)/(1/rho^C-1);

// Numbers of queues considered

N_MC=10^2;

N_IS=10^2;

N_Splitt=10^2;

// CI parameters

alpha=0.05;

t=cdfnor('X',0,1,1-alpha/2,alpha/2);

/////////////////////////////////////////////////////////////////////////////

// Crude Simulation

/////////////////////////////////////////////////////////////////////////////

// Generate the random variables for the crude Monte Carlo simulation

g=???;

// Compute the empirical mean, the empirical variance and the CI

P_MC=???;

Var_MC=???;

CI_MC=???;

// Compute the cost of crude Monte Carlo simulation

C_MC=???;

/////////////////////////////////////////////////////////////////////////////

// IS Simulation

/////////////////////////////////////////////////////////////////////////////

// Define the new parameters of IS

lambda2=???;

mu2=???;

// Define the probabilities of transitions

pm2=???;

pl2=???;

C_IS=0;

for j=1:N_IS,

   X=1;

   L=1;   // Likelihood ratio

   while (X<C) & (0<X),

      u=rand(1,1);

      C_IS=C_IS+1; 

      if u<pm2,

         X=X-1;

         // Actualize the likelihood ratio in that case

         L=???;

      else X=X+1;

         // Actualize the likelihood ratio in that case

         L=???;

      end

   end

   if X==C,

      G(j)=L;

   else G(j)=0;

   end

end

// Compute the empirical mean, the empirical variance and the CI

P_IS=???;

Var_IS=???;

CI_IS=???;

// Cost of IS simulation

C_IS;

/////////////////////////////////////////////////////////////////////////////

// Simulation splitting

/////////////////////////////////////////////////////////////////////////////

// Splitting parameters

b=[0:2:C];

M=length(b)-2;

R=5;

RR=R*ones(1,M+2);

RR(1)=1;

C_Splitt=0;

s=zeros(N_Splitt,M+2);  

for j=1:N_Splitt,

   s(j,1)=1;

   X=zeros(1,R^M);

   X(1)=1;

   for k=1:M+1,

      z=0;

      for m=1:s(j,k)*RR(k),

         while (X(m)<b(k+1)) & (0<X(m)),

            // Actualize the cost

            C_Splitt=???;

            u=rand(1,1);

            // Write the condition

            if ???,

               X=X-1;

            else X=X+1;

            end

         end

         if X(m)==b(k+1),

            z=???;

         else z=z;

         end

         s(j,k+1)=z;

         X(1:s(j,k+1)*RR(k+1))=b(k+1)*ones(1,s(j,k+1)*RR(k+1));

         X(s(j,k+1)*RR(k+1)+1:R^M)=zeros(1,R^M-s(j,k+1)*RR(k+1));

      end

   end

end

// Compute the estimator, its variance and the CI

P_Splitt=???;

Var_Splitt=???;

CI_Splitt=???;

// Cost of ISp simulation

C_Splitt;

/////////////////////////////////////////////////////////////////////////////

// Results

/////////////////////////////////////////////////////////////////////////////
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