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#include  "Examples/Examples.hpp"

using namespace cfl ;
using namespace cfl :: Data;

class YieldShapeHW : public cfl : IFunction
{

public :
YieldShapeHW (double dLambda, double dinitialTime )

{
PRECONDITION(dLambda >=0);
m_dLambda = dLambda,;
m_dInitialTime = dInitialTime;

}

double operator () (double dT) const

{
PRECONDITION(belongs(dT));
double dF = m_dLambda*(dT — m_dInitialTime);
if (dF< cfl :c_dEps){
return  1.;

double dYield =(1.- std ::exp(-dF))/dF;
return  dYield;

bool belongs (double dT) const {
return  (dT >= m_dInitialTime);

private

double m_dInitialTime , m_dLambdg;
2
cfl :: Function prb ::

yieldShapeHullWhite (double dLambda, double dinitialTime )

return  cfl ::Function( new YieldShapeHW (dLambda, dinitialTime));
}
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#i ncl ude " Exanpl es/ Exanpl es. hpp"
#include "cfl/Interp. hpp"

usi ng nanespace cfl;

cfl::Function prb::

di scount LogLi near |l nterp(const std::vector<double> & rTines,
const std::vector<double> & rDi scount,
doubl e dlnitial Ti nme)

PRECONDI TI ON(r Ti mes. si ze() == rDiscount.size());

PRECONDI TI ON(r Ti nmes. si ze() >0);

PRECONDI TION(r Ti mes. front ()>dl ni tial Ti ne);

PRECONDI TI ON( st d: : equal (rTi nes. begi n()+1, rTines.end(), rTines.begin(),
std::greater<double>()));

//times for interpolation = initial time + discount tines
std::vector<doubl e> uTi nes(rTi nes);
uTi nmes. i nsert (uTi mes. begin(),dlnitialTine);

/1l ogarithmof discount factors
std::vect or<doubl e> uLogDi scount (uTi nes. si ze());
uLogDi scount.front() = 0.;

std::transforn(rDi scount.begin(), rDiscount.end(), uLogD scount.begin()+1,

[T(double dX){ return std::log(dX); }):

[/linear interpolation of the |ogarithm of discount factors
cfl::Interp uLinear = Ninterp::linear();
Function uLogDi scount Function =

uLi near.interpol ate(uTi mes. begin(), uTines.end(), uLogDi scount.begin());

return cfl::exp(uLogD scount Functi on);
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#include  <numeric>
#include  "Examples/Examples.hpp"

using namespace cfl ;
class Yield : public std :: function <double (double , double )>

public :

Yield (double dinitialTime )
:m_dInitialTime(dInitial Time)

{

double operator () (double dTime, double dDiscount ) const

{
PRECONDITION(dTime > m_dInitialTime+ cfl ::c_dEps);
double dYield =- std :log(dDiscount)/(dTime — m_dInitialTime);
return  dYield,
}
private

double m_dlnitialTime ;

cfl ::Function prb ::

discountFitHullWhite( const std :: vector <double >& rTimes ,
const std :: vector <double >& rDiscount
double dLambda, double dinitialTime )

PRECONDITION(rTimes.size() == rDiscount.size());

PRECONDITION(rTimes.size()>0);

PRECONDITION(rTimes.front()>dInitialTime);

PRECONDITION( std ::equal(rTimes.begin()+1, rTimes.end(), rTimes.begin(),
std :: greater <double >()));

std :: vector <double > uYield (rTimes.size());

std ::transform(rTimes.begin(), rTimes.end(), rDiscount.begin(),
uYield.begin(), Yield(dInitialTime));

Function  uYieldShape = yieldShapeHullWhite(dLambda, dInitialTime);

std :: vector <double > uA(rTimes.size());
std ::transform(rTimes.begin(), rTimes.end(), uA.begin(),uYieldShape);

double dCov =

std ::inner_product(uYield.begin(), uYield.end(), uA.begin(), 0.);
double dVar = std :inner_product(uA.begin(), uA.end(), uA.begin(),0.);
double dA =dCov/dVar,

return  cfl :: Data ::discount(dA*uYieldShape,dinitialTime);




