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Help
#include "bsld_pad.h"

/*Computation of the gridx*/
static void grid(double So,double sigma,double r,
double d,double K,double h,int n,int p,int q,double t[
] ,double al],double b[]) {
int 1i;
double alpha;
double avt=0,ap=0,longu=0;
double test;
double mu=r-sigma*sigma/2-d;
double rho=exp(-r*h);

/*The abscissesx*/
al[0]=0;
a[1]=exp(muxt [n-1]-3*sigma*sqrt(t[n-1]));
a[p-1]=exp(muxt [n-1]+3*sigma*sqrt(t[n-1]));
a[pl=exp(muxt [n-1]+4*sigma*sqrt(t[n-1]));
for(i=2;i<=p-2;i++){
alpha=((double)i-1)/((double)p-2);
avt=ali-1];
ap=alp-1]1;
test=0;
alil=(avt+ap)/2;
test=N((log(al[i])-mux*t[n-1])/(sigma*sqrt(t[n-1
1)))-alpha;
while(fabs(test)>0.0000001){
if (test>=0) {
ap=alil;
alil=(avt+ap)/2;
}
else {
avt=ali];
alil=(avt+ap)/2;
}
test=N((log(al[i])-muxt[n-1])/(sigma*sqrt(t[
n-1])))-alpha;
}
}

for(i=1;i<=p;i++){
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alil=Sox*al[i];

}

/*The ordonnees*/
b[0]=0;
b[1]=So*exp (mu*t [n-1]-2*sigma*sqrt (t[n-11));
b[q/4]=((n-1)*rho-1)*K/ (n-2) ;
b[3*q/4]=n*K/(n-2) ;
b[q]=So*exp (mu*t [n-1]+3.9*sigma*sqrt(t[n-1]));
for(i=2;i<=q/4-1;i++){

longu=b[q/4]-b[1];
b[il=b[1]+longu*(i-1)/(q/4-1);
}
for(i=q/4+1;i<=3*q/4-1;i++){
longu=b[3*q/4]1-blq/4];
b[i]l=b[q/4]+longu*(i-q/4)/(3*q/4-q/4);
}
for(i=3xq/4+1;i<=q-1;i++){
longu=b[ql-b[3*q/4];
b[i]=b[3*q/4]+longu* (i-3*q/4)/(q-3*q/4) ;
}

by

/*Computation of the Pik Qikx*/
static void PQ(double So,double sigma,double r,
double d,double K,double h,int n,int p,int q,double t[
] ,double a[],double b[],double **P,double **xQ) {
int 1i,k;
double cl=h*(r-sigmax*sigma/2-d);
double c2=sigma*sqrt(h);

P = (double **)malloc((p+1)*sizeof (doublex*));
for(i=0;i<=p;i++)

P[i]=(double *)malloc((p+1)*sizeof (double));
Q = (double *x)malloc((p+1)*sizeof (doublex*));
for(i=0;i<=p;i++)

Q[i]=(double *)malloc((p+1)*sizeof (double));

for(i=1;i<=p-1;i++){
for (k=1;k<=p;k++){
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P[i] [k]=N((log(ali+1]/alk])-c1)/c2)-N((log(
alil/alk])-c1)/c2);
Q1] [k]=exp(c2*c2/2+c1)*(N((log(al[i+1]/alk])
-c1)/c2-c2)-N((log(alil/alk])-c1)/c2-c2));

}

}

P[0] [0]=1-N(-c1/c2);

QL0] [0]=exp(c2*c2/2+c1)*(1-N(-c1/c2-c2));;

for(i=1;i<=p;i++){
P[i] [0]=0;
Q[i] [0]=0;
}
for(k=1;k<=p;k++){
P[0] [k]1=N((log(al1]l/alk])-c1)/c2);
QL0] [k]=exp(c2*c2/2+c1)*N((log(al1l/alk])-c1)/
c2-c2);
}
for(k=1;k<=p;k++){
P[p] [k]=1-N((log(alpl/alk])-c1)/c2);
Q[p] [k]=exp(c2*c2/2+c1)*(1-N((log(alp]l/alk])-
cl)/c2-c2));
}
free(P);
free(Q);
}

/*To solve the 4x4 systemx*/
static void solve(int p,int q,double a[],double
b[],double ***coeff,double **points) {
double ak,akp,bl,blp,wl,w2,w3,wd;
int k,1;
points = (double **)malloc((p+1)*sizeof (double
*));
for (k=0;k<=p;k++)
points[k]=(double *)malloc((q+1)*sizeof(
double *));

coeff = (double ***)malloc((p+1)*sizeof (doublex
*)) 5
for (k=0;k<=p;k++)
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coeff [k]=(double **)malloc((q+1l)*sizeof (
doublex)) ;

for (k=0;k<=p;k++)
for(1=0;1<=q;1++)
coeff [k] [1]=(double *)malloc(4*sizeof (
double)) ;

for (k=0;k<=p-1;k++){
for(1=0;1<=q-1;1++){
ak=alk];
akp=a[k+1];
bl=b[1];
blp=b[1+1];
wi=points[k] [1];
w2=points [k+1] [1];
w3=points[k] [1+1];
w4=points [k+1] [1+1];
coeff [k] [1] [3]=(w4-w3-w2+w1)/((blp-bl)*(ak
p-ak));
coeff [k] [1] [1]=(w2-w1l)/(akp-ak)-coeff [k] [1]
[3]*bl;
coeff [k] [1] [2]=(w3-w1l)/(blp-bl)-coeff [k] [
1] [3]xak;
coeff [k] [1] [0]=wl-coeff [k] [1] [1]*ak-coeff [k
1011 [2]1*bl-coeff [k] [1] [3]*ak*bl;
}
}
for (k=0;k<=p-1;k++){
coeff [k] [q] [0]=coeff [k] [q-1] [0];
coeff [k] [q] [1]=coeff [k] [q-1] [1];
coeff [k] [q] [2]=coeff [k] [q-1] [2];
coeff [k] [q] [3]=coeff [k] [q-1] [3];
}
for(1=0;1<=q-1;1++){
coeff [p] [1] [0]=coeff [p-1] [1] [0];
coeff [p] [1] [1]=coeff [p-1] [1] [1];
coeff [p] [1] [2]=coeff [p-1] [1] [2];
coeff [p] [1] [3]=coeff [p-1][1][3];
}
coeff [p] [q] [0]=coeff [p-1] [q-1] [0];
coeff [p] [q] [1]=coeff [p-1] [q-1] [1];



14 pages

coeff [p] [q] [2]=coeff [p-1] [q-1][2];
coeff [p] [q] [3]=coeff [p-1] [q-1][3];
free(coeff);
free(points);

by

/*Calculation of wn-1x%/
static double vnMoinsUn(double s,double sbprime,
double sigma,double r,double d,double K,double h,int
n,int option) {
double moy=(n==1)7s: ((n-2)*sbprime+s)/(n-1);
double payoff=moy-K;
double rho=exp(-r*h);
double KBarre=n*K-(n-1)*moy;
double res=0;
double d1=(log(s/KBarre)+(r-d+sigma*sigma/2)*h)
/ (sigmaxsqrt(h));
double VBS;

if (option==1){
/*case of the amerasian callx/
if (KBarre<=0)
{res=MAX (moy-K, (sxexp(-d*h)+(double) (n-1) *rh
o*xmoy) / (double)n-rho*K) ; }
else
{vBS=(N(d1) *s*exp(-d*h) -rhoxKBarre*N(d1l-sig
ma*sqrt(h)))/(double)n;
res=MAX (moy-K,vBS) ;}
}
if (option==3){
/*case of the eurasian call*/
if (KBarre<=0)
{res=(s*exp(-d*xh)+(n-1)*rho*moy) /n-rho*K; }
else
{vBS=(N(d1)*s*exp(-d*h) -rhoxKBarre*xN(dl-sig
maxsqrt(h)))/n;
res=vBS;}
+
if (option==2){
/*case of the amerasian putx*/
if (KBarre<=0)
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{res=0;}
else
{vBS=-(N(-d1) *s*exp(-d*h) -rho*KBarre*N(-d1+
sigma*sqrt(h)))/n;
res=MAX (K-moy,vBS) ;}
}

if (option==4){
/*case of the eurasian put*/
if (KBarre<=0)
{res=0;}
else
{vBS=-(N(-d1) *s*exp(-d*h) -rho*KBarre*N(-d1+
sigma*sqrt(h)))/n;
res=vBS;}
}

return res;

static int Fixed_BenHameurBretonLecuyer(int am_or
_eu,NumFunc_2 *Payoff,double pseudo_stock,
double pseudo_strike,double T,double r,double d,
double sigma,int n,int p,int q,double *ptprice,double
*xptdelta)
{

/*initializationx*/
int i,k,1,m,v,ksi,option;
double cc0,cc2,ckl,pl,p2,delta,super,K,So;
double h=T/n;
double *t;
double rho=exp(-r*h);
double di;
double *a;
double *b;
double **P;
double **Q;
double **xcoeff;
double **points;

t=(double *)malloc((n+1)*sizeof (double));
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a=(double *)malloc((p+1)*sizeof (double));
b=(double *)malloc((q+1)*sizeof (double));
P = (double **)malloc((p+1)*sizeof (doublex));
for(i=0;i<=p;i++)

P[i]=(double *)malloc((p+1)*sizeof (double));
Q = (double **)malloc((p+1)*sizeof (doublex*));
for(i=0;i<=p;i++)

Q[il=(double *)malloc((p+1)*sizeof (double));

points = (double **)malloc((p+1)*sizeof(
double *));

for(k=0;k<=p;k++)
points[k]=(double *)malloc((q+1l)*sizeof(
double *));

coeff = (double ***)malloc((p+1)*sizeof (doublex
*)) ;

for (k=0;k<=p;k++)
coeff [k]=(double **)malloc((g+1)*sizeof (
doublex)) ;

for (k=0;k<=p;k++)
for(1=0;1<=q;1++)
coeff [k] [1]=(double *)malloc(4*sizeof(
double)) ;

if ((((Payoff->Compute)==&Call_0OverSpot2))&&(am
_or_eu==0))
option=3;

else if ((((Payoff->Compute)==&Call_0OverSpot2))
&&(am_or_eu==1))
option=1;

else if ((((Payoff->Compute)==&Put_0verSpot2))&
&(am_or_eu==0))
option=4;

else if ((((Payoff->Compute)==&Put_0OverSpot2))
&& (am_or_eu==1))
option=2;

K=pseudo_strike;
So=pseudo_stock;
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d1=(1log(So/K)+(r-d+sigma*sigma/2.)*h)/(sigma*sq
rt(h));

/*initialization of the dates*/
for(i=0;i<=n;i++){t[i]=i*h;}
/*initialization of the grid*/
grid(So,sigma,r,d,K,h,n,p,q,t,a,b);
/*initialization of the Pikx/
PQ(So,sigma,r,d,K,h,n,p,q,t,a,b,P,Q);

/*computation of the approximated wn-1%/
for(k=0;k<=p;k++){
for(1=0;1<=q;1++){
points[k] [1]=vnMoinsUn(al[k],b[1],sigma,r,d,K
,h,n,option);
}

}
solve(p,q,a,b,coeff,points);

/*The recursion*/
for(m=n-2;2<=m;m—-){

/*computation of the value at the points*/
for (k=0;k<=p;k++){

for(1=0;1<=q;1++){

ckl=(m==0)70: ((m-1)*b[1]+al[k])/((double) m)

I

v=0;

ksi=0;

while (v<=q&&ckl>=b[v]){v++;}
ksi=v-1;

points[k] [1]=0;
for(i=0;i<=p;i++){
points[k] [1]=points[k] [1]+(coeff [i] [ksi] [
0] +coeff [i] [ksi] [2]*ckl)*P[i] [k]+(coeff [i] [ksi] [
1]+coeff [i] [ksi] [3]*ckl)*al[k]*Q[i] [k] ;
}
points[k] [1]=rho*points[k] [1];
if (option==1)
{points[k] [1]1=MAX (points[k] [1],ckl-K);}
if (option==2)
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{points[k] [1]=MAX (points[k] [1],K-ckl);}
}
}

/*computation of the coefficients*/
solve(p,q,a,b,coeff,points);
}

if (n!=2){
/*computation of the approximated wil
computation of the value at the points*/
for(k=0;k<=p;k++){
1=0;
ckl=alk];
v=0;
ksi=0;
while (v<=q&&ckl>=b[v]){v++;}
ksi=v-1;
points[k] [1]=0;
for(i=0;i<=p;i++){
points[k] [1]=points[k] [1]+(coeff [i] [ksi] [0]
+coeff [i] [ksi] [2]*ckl)*P[i] [k]+(coeff[i] [ksi] [1]
+coeff [1] [ksi] [3]*ckl)*al[k]l*Q[i] [k];
}
points [k] [1]=rho*points[k] [1];
if (option==1)
{points[k] [1]=MAX(points[k] [1],ckl-K);}
if (option==2)
{points[k] [1]=MAX (points[k] [1],K-ckl);}
}
/*computation of the coefficients*/
for (k=0;k<=p-1;k++){
pl=points[k] [0];
p2=points[k+1] [0];
coeff [k] [0] [1]=(p2-p1)/(alk+1]-alk]);
coeff [k] [0] [0]=p1l-coeff [k] [0] [1]*alk];
}
1=0;
coeff [p] [1] [0]=coeff [p-1] [1] [0];
coeff [p] [1] [1]=coeff [p-1] [1] [1];
coeff [p] [1] [2]=coeff [p-1] [1] [2];
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coeff [p] [1] [3]=coeff [p-1][1][3];
}

/*computation of the approximated wox/

k=0;

while(So>=a[k]&&k<=p) {k++;}

k=k-1;

pl1=0;

p2=0;

ckl=0;

points [k] [0]=0;

points[k+1] [0]=0;

/*computation of the value at the points*/

for(i=0;i<=p;i++){

points [k] [0]=points [k] [0]+(coeff [i] [0] [0]+coe
f£[i] [0] [2]*ck1)*P [i] [k]+(coeff [i] [0] [1]+coeff[i]
[0] [3]*ckl)*al[k]*Q[i] [k];

}

points [k] [0]=rho*points [k] [0];

ckl1=0;

for(i=0;i<=p;i++){

points[k+1] [0]=points[k+1] [0]+(coeff [i] [0] [0]+
coeff [i] [0] [2]*ck1)*P[i] [k+1]+(coeff [i] [0] [1]+coe
f£[i] [0] [3]*ckl)*alk+1]*Q[i] [k+1];

}

points[k+1] [0]=rhox*points[k+1] [0];

pil=points[k] [0];

p2=points[k+1] [0];

/*computation of the coefficients*/

coeff [k] [0] [1]=(p2-p1)/(alk+1]-alk]);

coeff [k] [0] [0]=pl1-coeff [k] [0] [1]*alk];

k=0;

while (So>=a[k]&&k<=p) {k++;}

k=k-1;

/*the resultx*/
cc2=coeff[k] [0] [1];
ccO=coeff [k] [0] [0];

super=(n==1) ?vnMoinsUn(So,0,sigma,r,d,K,h,n,
option) : (ccO+So*cc2);
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if (option==1]||option==3){
delta=(n==1)7exp(-d*h)*N(d1) : cc2;

} else {
delta=(n==1)7-exp(-d*h)*N(-d1) : cc2;
}

/*Pricex/

*ptprice=super;

/*Delta */
xptdelta=delta;
free(a);
free(b);
free(t);
free(P);
free(Q);
free(coeff);
free(points);

return OK;

int CALC(FD_FixedAsian_BenHameurBretonLecuyer) (vo
id *0pt,void *Mod,PricingMethod *Met) {

TYPEOPT* ptOpt=(TYPEOPT*)0pt;
TYPEMOD* ptMod=(TYPEMOD*)Mod;

int return_value,am_or_eu;

double r,divid,time_spent,pseudo_spot,pseudo_
strike;

double t_0, T_O;

if ((ptOpt->Eul0rAm).Val.V_BOOL==EURO)
am_or_eu=0;
else if ((ptOpt->EuOrAm).Val.V_BOOL==
AMER) am_or_eu=1;

11
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r=log(1l.+ptMod->R.Val.V_DOUBLE/100.);
divid=log(l.+ptMod->Divid.Val.V_DOUBLE/100.);

T_0 = ptMod->T.Val.V_DATE;
t_0= (ptOpt->PathDep.Val.V_NUMFUNC_2)->Par[0].
Val.V_PDOUBLE;

if(T_0 < t_0)
{
Fprintf (TOSCREEN,"T_0 < t_0, untreated case{
n{n{n");
return_value = WRONG;
}
/* Case t_0 <= T_0 */
else
{
time_spent=(ptMod->T.Val.V_DATE-(ptOpt->PathDep
.Val.V_NUMFUNC_2)->Par[0] .Val.V_PDOUBLE)/
(ptOpt->Maturity.Val.V_DATE-(ptOpt->PathDep.
Val.V_NUMFUNC_2)->Par[0] .Val.V_PDOUBLE) ;
pseudo_spot=(1.-time_spent)*ptMod->S0.Val.V_PD
OUBLE;
pseudo_strike=(ptOpt->Pay0ff.Val.V_NUMFUNC_2)->
Par[0] .Val.V_PDOUBLE-time_spent* (ptOpt->PathDep.Val
.V_NUMFUNC_2) ->Par [4] .Val.V_PDOUBLE;

if (pseudo_strike<=0.)

{
Fprintf (TOSCREEN, "ANALYTIC FORMULA{n{n{n");
return_value=Analytic_KemnaVorst (pseudo_spot
,pseudo_strike,time_spent,ptOpt->Pay0ff.Val.V_
NUMFUNC_2, ptOpt->Maturity.Val.V_DATE-ptMod->T.Val.V_DA
TE,r,divid,&(Met->Res[0] .Val.V_DOUBLE) ,& (Met->Res[
1] .Val.V_DOUBLE)) ;

+

else
return_value=Fixed_BenHameurBretonLecuyer (am_
or_eu,ptOpt->Pay0ff.Val.V_NUMFUNC_2,pseudo_spot,
pseudo_strike,ptOpt->Maturity.Val.V_DATE-ptMod->
T.Val.V_DATE,r,divid,ptMod->Sigma.Val.V_PDOUBLE,
Met->Par[0] .Val.V_INT2,Met->Par[1].Val.V_INT2,Met->

12
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Par[2] .Val.V_INT2,&(Met->Res[0] .Val.V_DOUBLE),&(
Met->Res[1] .Val.V_DQUBLE)) ;
}

return return_value;

by

int CHK_OPT(FD_FixedAsian_BenHameurBretonLecuyer)
(void *0pt, void *Mod)
{
if ( (strcmp(((Option*)0Opt)->Name,"
AsianCallFixedEuro")==0) || (strcmp( ((Option*)Opt)->Name,"
AsianPutFixedEuro")==0) || (strcmp( ((Optionx)0pt)->Name,"

AsianPutFixedAmer")==0) || (strcmp( ((Option*)0Opt)->Name,"
AsianCallFixedAmer")==0) )
return 0OK;
return WRONG;
+

static int MET(Init) (PricingMethod #*Met)
{

static int first=1;

if (first)
{
Met->Par[0] .Val.V_INT2=13;
Met->Par[1] .Val.V_INT2=100;
Met->Par[2] .Val.V_INT2=160;
first=0;
+

return 0OK;

¥

PricingMethod MET(FD_FixedAsian_BenHameurBretonLe

cuyer)=

{

"FD_FixedAsian_BenHameurBretonLecuyer",
{{"TimeStepNumber",INT2,100,ALLOW},{"Spac

eStepNumber1",INT2,100,ALLOW },{"SpaceStepNumber?2

",INT2,100,ALLOW},{" ",END,0,FORBID}},
CALC(FD_FixedAsian_BenHameurBretonLecuy
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er),
{{"Price",DOUBLE, 100,FORBID},{"Delta",
DOUBLE, 100,FORBID} ,{" ",END,O,FORBID}},
CHK_OPT(FD_FixedAsian_BenHameurBretonLecu
yer),
CHK_ok,
MET(Init)
}s;

References
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