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Help

#include <stdlib.h>
#include <math.h>
#include "cdo.h"

positive part

Oparam y : double

*

*

* @param x : double

*

* Qreturn max(x-y, 0)

*/
static double pp(double x, double
{
return ((x > y) ? (x - y) : 0.);
+
CDO *init_CDO(const int n_comp,
company **C,
const int n_dates,
const double *t,
const int n_tranches,
const double *tr)
{
CDO *cdo = malloc(sizeof (CDO));
int jt;

cdo->n_comp = n_comp;

cdo->C = C;

cdo->dates = init_grid_cdo(n_dates, t);

cdo->n_tranches = n_tranches;

cdo->tr = malloc(n_tranches * sizeof(double))

for (jt = 0; jt < n_tranches; jt++)
cdo->tr[jt] = tr[jt];

return (cdo);

y)
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CDO *homogenize CDO(const CDO  *cdo)
{
CDO *hcdo = malloc(sizeof (CDO));
company *xhCo;
double nominal;
double delta;
int jc, jt;

hcdo->n_comp = cdo->n_comp;

hcdo->dates = init_fine_grid(cdo->dates, 1);

hcdo->n_tranches = cdo->n_tranches;

hcdo->tr = malloc(cdo->n_tranches * sizeof (double));

for (jt = 0; jt < cdo->n_tranches; jt++)
hcdo->tr[jt] = cdo->tr[jt];

hCo = malloc(cdo->n_comp * sizeof (company *));

nominal = 0;

delta = 0;

for (jc = 0; jc < cdo->n_comp; jc++)
{

nominal += cdo->C[jc]->nominal;
delta += cdo->C[jc]l->mean_delta;
}
nominal /= (double) cdo->n_comp;
delta /= (double) cdo->n_comp;
for (jc = 0; jc < cdo->n_comp; jc++)
{
hCo[jc] = homogenize company(cdo->C[jc], nominal, delta);

}
hcdo->C = hCo;

return (hcdo);

void free_cdo(CDO *x*cdo)
{

int jn;

free_grid((xcdo)->dates);
for (jn = 0; jn < (*cdo)->n_comp; jn++)

{
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free_company (((*cdo)->C) [jn]);
}

free((*cdo)->C);

(*cdo)->C = NULL;
free((*cdo)->tr);

(*cdo)—->tr = NULL;

free(*cdo);

*cdo = NULL;

return;

cond_prob *init_cond_prob(const CDO *cdo,
const copula *cop,
const grid *t)

cond_prob *Cp;
double f_jt_jm;
int jn;
int jt;

cp = malloc(sizeof (cond_prob));
cp—>p = malloc(cdo->n_comp * sizeof (double *x*));
for (jn = 0; jn < cdo->n_comp; jn++)

{
cp->pljn] = malloc(t->size * sizeof (double *));
for (jt = 0; jt < t->size; jt++)
{
f_jt_jn = 1.0 - exp(- compute_sf(cdo->C[jn]->H, t->dataljtl));
cp—>pljn] [jt] = cop->compute_cond_prob(cop, f_jt_jn);
+
+

cp—>n_comp = cdo->n_comp;
cp—>n_t = t->size;

return (cp);

+
void free_cond_prob(cond_prob *cp)

int jn;
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int jt,

for (jn = 0; jn < cp->n_comp; jn++)

{
for (jt = 0; jt < cp—>n_t; jt++)
free(cp—>p[jn] [jt1);
free(cp->p[jnl);
}
free(cp->p);
free(cp);
return;
}
grid xxmean_losses(const CDO *cdo,
const grid *t,
const grid *X,
double *const *losses)
{
grid **m] ;
int jt,
int Jjx;
int jtr;
double A;
double B;
double ml_previous;

ml = malloc((cdo->n_tranches - 1) * sizeof(grid *));
for (jtr = 0; jtr < cdo->n_tranches - 1; jtr++)
{
ml_previous = 0.;
A = cdo->tr[jtr];
B = cdo->tr[jtr + 1];
ml[jtr] = create_grid(t->size);
for (jt = 0; jt < t->size; jt++)
{
ml[jtr]l->dataljt] = 0;
for (jx = 0; jx < x->size; jx++)
ml[jtr]->dataljt] += (pp(x->dataljx], A) - pp(x->dataljx], B)) * los
ml[jtr]->deltaljt] = ml[jtr]->datal[jt] - ml_previous;
ml_previous = ml[jtr]->dataljt];
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+
}
return (ml);
+
grid x*mean_losses_from_numdef (const CDO *cdo,
const grid *t,
double *const *xnumdef )
{
grid **ml ;
int jt;
int jr;
int jtr;
double A;
double B;
double m;
double ml _previous;

ml = malloc((cdo->n_tranches - 1) * sizeof(grid *));
for (jtr = 0; jtr < cdo->n_tranches - 1; jtr++)
{

ml_previous = O.;

A = cdo->tr[jtr];
B = cdo->tr[jtr + 1];
m = cdo->C[0]->nominal * (1. - cdo->C[0]->mean_delta);

ml[jtr] = create_grid(t->size);
for (jt = 0; jt < t->size; jt++)

{
ml[jtr]->dataljt] = O;
for (jr = 0; jr < (cdo->n_comp + 1); jr++)
ml[jtr]->dataljt] += (pp(m * jr, A) - pp(m * jr, B)) * numdef[jt][jr
ml[jtr]->deltaljt] = ml[jtr]->dataljt] - ml_previous;
ml_previous = ml[jtr]->dataljt];
}

return (ml);

b

double xpayment_leg(const CDO *cdo,
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const step_fun *rates,

const grid *t,
grid *const *mean_losses)
{
int jt,
int jt_payment;
double t_jt;
double t_previous;
double *pl;
int jpl;
double tau;

pl = malloc((cdo->n_tranches - 1) * sizeof(double));
for (jpl = 0; jpl < cdo->n_tranches - 1; jpl++)
{
plljpll = O;
}
jt_payment = O;
t_previous = O;
for (jt = 0; jt < t->size; jt++)
{
t_jt = t->dataljt];

tau = exp(- compute_sf(rates, t_jt - t->deltaljt] * 0.5));
for (jpl = 0; jpl < cdo->n_tranches - 1; jpl++)
{
plljpl] += tau * mean_losses[jpl]l->deltal[jt] * (t_jt - t->deltal[jt] *
}
tau = exp(- compute_sf(rates, t_jt));
if (t_jt == cdo->dates->datal[jt_payment])

{
for (jpl = 0; jpl < cdo->n_tranches - 1; jpl++)
{
plljpl] += tau * (cdo->tr[jpl + 1] - cdo->tr[jpl] - mean_losses[jp
}

t_previous = cdo->dates->dataljt_payment];
jt_payment++;
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return (pl);

by
double xdefault_leg(const CDO *cdo,
const step_fun *rates,
const grid *t,
grid *const *mean_losses)
{
int jt;
double *dl;
int jail;
double tau;

dl = malloc((cdo->n_tranches - 1) * sizeof (double));
for (jdl = 0; jdl < cdo->n_tranches - 1; jdl++)

{
d1[jdi] = 0;
}
for (jt = 0; jt < t->size; jt++)
{
tau = exp(- compute_sf(rates, t->dataljt] - t->deltaljt] * 0.5));
for (jdl = 0; jdl < cdo->n_tranches - 1; jdl++)
{
d1[jdl] += tau * mean_ losses[jdl]->deltal[jt];
+
}

return (dl);
+



