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Monte Carlo Methods for Option Pricing
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#include <stdlib.h>
#include <stdio.h>
#include <time.h>

void main( void )
{
int i;
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for(i=0; i<10;i++) BTy E AR
{
printf( " %d\n", rand() );
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Normal=Normal+double(rand())/RAND_MAX;
}

Normal=Normal-6;
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HErN e S double N=Normal();

%?HA’D+§: double ST=S*exp((r-Sigma*Sigma/2)*T+Sigma*sqrt(T)*N);

F—Xpayoff | double Payoffexp(-rT)"Max(ST-X.0);
OptionValue=OptionValue+Payoff;
SquareSum=SquareSum-+pow(Payoff,2);
}
OptionValue=OptionValue/n;

Standard ErrorfjZ{&———"double STDERR=sqrt((SquareSum/n-pow(OptionValue,2))/(n-1));

printf("Value=%f, Standard Err~%f",OptionValue, STDERR);
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double SquareSum=0;
double DT=T/m;
for(int i=0;i<n;i++)

{

double ST=S;
double Sum=ST;
for(int j=1;]<=m;j++)

double N=Normal();
ST=ST*exp((r-Sigma*Sigma/2)*DT+Sigma*sqrt(DT)*N);

Sum=Sum+ST;
}
double Avg=Sum/(m+1);
double Payoff=exp(-r*T)*Max(Avg-X,0);
OptionValue=OptionValue+Payoff;
SquareSum=SquareSum-+pow(Payoff,2);
}
OptionValue=OptionValue/n;
double STDERR=sqrt((SquareSum/n-pow(OptionValue,2))/n);
printf("Value=%f, Standard Err~%f",OptionValue,STDERR); TR IR AR AT
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double ma[MAX_DIM_NUM][1000]; /{FNELERIRES
int  dim_times=1000; //&{EdimensionZ=EZ10001F &L &L
int dim_num=20; //Z£2520 dimensions

int step=10; //EEdimensionf£ 55 10{EERT 15
double r[MAX_DIM_NUM]; /EFEBLEHIARSS

FILE* Write=fopen("T.txt","w");

halton_ndim_set ( dim_num ); //Z%5€ dimension numbers
halton_step_set ( step ); /3% E 25 2B EFI 1A

for (inti=0; i <dim_times; i++)

halton( r ); /7 41~20 dimension A5 10{# &
for(int k=0;k<dim_num;k++) /FEARBLEREFA HORIAR
{
rlk]=ltgnorm(r[Kk]);
malK][i]=r[k];
fprintf(Write,"%If\t",r[k]);
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double ma[20][1000]; /H{EIELEIASS
int dim_times=1000; //4&-EdimensionZ=% 10001 &5
int  dim_num=20; //Z22220 dimensions
int seed=-1; /I dimensionfi ZiseedERH A
/it Seed<0.....start (qs)\(4)-1 -->gs means base
/lif Seed>0.....start seed
double r[MAX_DIM_NUM]; /EFTEBLEHIASS
FILE* Write=fopen("T.txt","w");
for (inti=0; i <dim_times; i++)
{
faure ( dim_num, &seed, r); //j#4:1~20 dimension =5 seedf{E
for(int k=0;k<dim_num;k++) /IGELELEAEEA HOKNAS
{
rlk]=ltgnorm(r{Kk]);
mal[Kk][i]=r[k];
fprintf(Write,"%If\t",r[k]);

}
fprintf(Write,"\n");
}
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srand( (unsigned)time( NULL ) );
double SumU=0;

double SquareSum=0;

for(int i=0;i<n;i++)
{
GenNormalVector(k);

double MaxST=0,ST;
for(int j=0;j<k;j++)

ComputeB(k);«———_ al=AIPHB

—iTENK

ST=InitPricel[j]*
exp((r-Vol[j]*Vol[jl/2)*T+Vol[j]*sqrt(T)*alj]);
MaxST=Max(MaxST,ST);
}

T AR

double V=

exp(-r*T)*Max(MaxST—X,O)*'\
SumU=SumU+V;
}

e & Maximum option
ouble U=SumU/n; ayoff
printf("Value=%f\n",U); pay
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