Using Odegaard’s Financial Functions
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Visit:  

https://ba-odegaard.no/gcc_prog/recipes/
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These two methods are reflected in the two ways that we can utilize Odegaard’s Financial 
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After extracting each download we respectively get :
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For consistency you may wish to organize the respective downloads thus:
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1. Copy Paste functions:  Prerequisite knowledge: Chapter 5 of the course: Functions.

eg Page 231: The cumulative normal distribution:

We will make a program to utilize the function to calculate the area under the normal curve between 0 and 1.

· Make an empty project called TestFunctions and then...
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· Navigate to odegaard\1Functions\all_cc_progs
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· And click Add.

· Repeat for normdist.h which in the same folder: all_cc_progs.
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We also seem to need to configure our program to be able to locate this header file.

· First locate the full path for this header file eg (eg use Google desktop.)

In my case:

C:\Users\Ed\Desktop\OdegaardCode\1Functions\all_cc_progs
· Copy this path.

Now:
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· Add a New Item source code file (Project, Add New Item).

· Name it test.cpp and place this code in it.
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#include <iostream>
#include "normdist.h"   

using namespace std



;
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int main(void)

{

[image: image47.emf]
cout << N(1.0)


;

return 0;

}

[image: image48.emf]
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· Build and run it.

ie the area under the normal curve between 0.00 and 1.00 is .841345.

Exercises:
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· First call the random_uniform_0_1 function to generate a random number between 0 and 1 from a uniform distribution.

· Now call random_normal to generate a random number from a normal distribution
Note how random_normal rather interestingly calls random_uniform_0_1 twice each time.

interest problem? See Note page

Odegaard page 27 ->  NPV etc
To understand and use these NPV, IRR, Bond pricing functions etc ( page 27-> of the pdf) we need to use vectors which is covered more thoroughly in the very last chapter of the course.

A vector is a special one-dimensional array. It can be used for example to hold a series of stock prices or cash flows etc.
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Try this:

[image: image56.png]el
o

My Computer

Add Existing ltem - TestFunctions

interest_rate_trees_gbm_
makefie

e Imerton_jump_dif_call.cc
e _cale_tpp.cc

ey _cale_newmat.cc
eIy _cale_port_uncanstrain
eIy _cale_port_unconstrain
K.

Snormist.cc

[

Aot price trinom am call,





#include <iostream>
#include <vector>
using namespace std



;
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int main(void)

{
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vector <double> cflows

;
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cflows.push_back(10)

;
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cflows.push_back(12)

;


cflows.push_back(14)

;


for (int i = 0; i < cflows.size();i++)


cout << cflows[i] << endl
;
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return 0;

}

Result:
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Exercise:
Find the mean and volatility (sd) of these three values. (Use a vector).


Solution to mean and sd of 10,12 14.
#include <iostream>
#include <vector>
#include <cmath>.
using namespace std


;

int main(void)

{


double mean





;


double vol





;


double sum = 0.00



;


double sumsq = 0.00



;


int n






;


vector <double> cflows


;



cflows.push_back(10)

;



cflows.push_back(12)

;



cflows.push_back(14)

;



n= cflows.size()


;



for (int i = 0; i < n ;i++)



{sum  +=   cflows[i]



;



sumsq +=  (cflows[i] * cflows[i])
;}



mean = sum/(double)n

;



vol
 = sumsq/(double)n - mean * mean

;



cout << "mean is " << sum/(double)n << endl
;




cout << "voly is " << sqrt(vol)  << endl
;

cin.get()






;

return 0;

}

Notes:

fabs() is used to find the absolute value of a floating point number.
See page 16 of pdf for note on using const with & with  a function.

eg const vector<double>& cflow_times), …

Include the file fin_recipes.h as a one-off header file : It contains the prototypes for most the functions used in the manual.

2. Using Odegaard’s Library classes. Pre-requisite knowledge: Chapter 6 of the course :Classes.

eg the date class.

So far we re-used code by effectively cutting and paste.

Now we will re-use compiled code. First we will make a class called date and place it in a library called financialDateLib and compile (build) it. Then we will make our own program called FinanceTest and set a reference to the library financialDateLib in order to use its functionality.

We will be able to create objects of that class date as if it were part of our own program.

eg 
date dt

;
Of course we will then be able to utilize the methods and constructors etc of that class.

eg 
dt.set_day()
;

The documentation for these methods etc is known as a Type Library but e can also see them appear when via intellisense!

· Close any open projects. ie File, Close Solution.
















· Click Next.




· Locate the header file date.h (You may wish to open it to take a look.)



· Add 3 source code files date.cc, date_compare.cc, date_iterate.cc shown below.  (Project, Add Existing Item)



(From the same folder all_cc_progs).


We will now add a project to test the library.












We will now add a source code file which will call the library functions:

· Add a source code files (Project, Add New Item). Call it finance.cpp.

#include <iostream>

#include "date.h"

using namespace std;

int main()

{

date d(1,1,2010);

cout << d.year() << endl;

cin.get();

return 0;

}


















· Locate the path of the header
 (Use Google Desktop?) that we have
 placed in our library project. 








· Build it. First time both will build.

· Run:

Take a look at the source code for date.cc and date.h
to see how it works.

Essentially:


class date {

protected:

    int year_;

    int month_;

    int day_;

public:

    date();

    date(const int& d, const int& m, const int& y);



int date::year()  const { return year_;  };
See the Microsoft Walkthrough for creating a Static library.

http://msdn.microsoft.com/en-us/library/ms235627%28v=VS.80%29.aspx
See also dll Walkthrough (dll’s are executable libraries which can be called by many applications eg Word Excel as well as C++. They are only loaded into memory when called upon.

See also managed Walkthrough. These are libraries whose functions can also be called from C# and VB.net as well as C++.

 (To further test date we could use this:)

examples_date.cc

#include "date.h"

void example_date_simple(){

   cout << "TESTING DATE SIMPLE " << endl;

   cout << " construction: date(1,1,1998):" << date(1,1,1998) <<endl;

   cout << " increment: ++date(1,1,1998):" << ++date(1,1,1998) << endl;

   cout << " decrement: --date(1,1,1998):" << --date(1,1,1998) << endl;

   date d(1,1,2006);

   cout << "valid date(1,1,2006) ?" << date(1,1,2006).valid() << endl;

   cout << "valid date(33,1,2006) ?" << date(33,1,2006).valid() << endl;

   cout << "DONE TESTING DATE SIMPLE " << endl;

}

inline void dates_comparisons(date d1, date d2) {

    cout <<"COMPARISON TEST" << endl;

    cout << " Comparing " << d1 << "and" << d2 << endl;

    cout << "  is" << d1 <<"equal to      "  << d2 ;

    if (d1==d2){ cout << "YES"; } else { cout << "NO"; };

    cout << endl;

    cout << "  is" << d1 <<"different from"  << d2 ;

    if (d1!=d2){ cout << "YES"; } else { cout << "NO"; };

    cout << endl;

    cout << "  is" << d1 <<"less than     "  << d2 ;

    if (d1<d2){ cout << "YES"; } else { cout << "NO"; };

    cout << endl;

    cout << "  is" << d1 <<"greater than  "  << d2 ;

    if (d1>d2){ cout << "YES"; } else { cout << "NO"; };

    cout << endl;

};

void example_date_comparisons (){

   cout << "TESTING DATE COMPARISONS " << endl;

   date d1(25,7,1993);

   date d2(8,10,1993);

   dates_comparisons (d1,d2);

   dates_comparisons (d1,d1);

   cout << "DONE TESTING DATE COMPARISONS " << endl;

};

void examples_date() {

   cout << "TESTING DATE " << endl;

   example_date_simple();

   example_date_comparisons();

   cout << "DONE TESTING DATE " << endl;

};

Lognormal Distribution

ch 15 page 276 Benniga for general info.
A Stock price is calculated from a previous stock price using the LogNormal Distribution.










From page 143 pdf

Where

r = interest rate

t =

· Use the TestFunctions project.

Which must already contain

random_normal.cc 
and

random_uniform.cc


· add simulate_lognormal _variable.cc  fromFunctions\all_cc_progs
· Include fin_recipes.h   from 1Functions\all_cc_progs



The Stock price is currently 100. We will find the stock price after 1 day.
Page 143 Odegaard pdf.

#include "normdist.h"

#include "fin_recipes.h"

#include <iostream>

using namespace std;

int main(void)

{


double K = 100



;


double r = .1



; // mean return is 10%


double sigma = .25


; // mean sd is 25%


double t = 1



; // over 1 day.

cout << simulate_lognormal_random_variable(K,r,sigma,t);

cin.get()





;

return 0





;

}

The function called is contained in:

simulate_lognormal_variable.cc

#include <cmath>

using namespace std;

#include "normdist.h"

double simulate_lognormal_random_variable(const double& S,  // current value of variable






  const double& r,  // interest rate






  const double& sigma,  // volatitily 






  const double& time) {  // time to final date

   double R = (r - 0.5 * pow(sigma,2) )*time;

   double SD = sigma * sqrt(time);

   return S * exp(R + SD * random_normal());

};




Monte Carlo

· Lets now take 1000 simulations:
The random number generator (rand() will (eventually) be called 1000 times.
#include "normdist.h"

#include "fin_recipes.h"

#include <iostream>

using namespace std;

int main(void)

{


double K = 100



;


double r = .1



;


double sigma = .25


;


double t = 1



;


double S 




;


double sum = 0



;


double N = 1000



;

for (int i = 1; i <= N;i++)

{

S = simulate_lognormal_random_variable(K,r,sigma,t)
;

cout << S << endl




;

sum = sum + S




;

}

cout << "mean = " << sum/double(N) << endl;

cin.get()





;

return 0





;

}





Black Scholes
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Copy formula from  page 90 pdf.









(Use t rather thanT-t.)


K = strike price

S = current share price

t = time interval.

· Use the TestFunctions project. Include the source file blackscholes_call.cc

(page 90 of the pdf.)



#include <cmath>              // mathematical C library

#include "normdist.h"         // the calculation of the cumularive normal distribution

double option_price_call_black_scholes(const double& S,       // spot (underlying) price





       const double& K,       // strike (exercise) price,





       const double& r,       // interest rate





       const double& sigma,   // volatility 





       const double& time) {  // time to maturity 

    double time_sqrt = sqrt(time);

    double d1 = (log(S/K)+r*time)/(sigma*time_sqrt)+0.5*sigma*time_sqrt; 

    double d2 = d1-(sigma*time_sqrt);

    return S*N(d1) - K*exp(-r*time)*N(d2);

};




#include "normdist.h"

#include "fin_recipes.h"

#include <iostream>

using namespace std;

int main(void)

{

double S = 50

; 

double K = 50

;

double r = 0.10

;

double sigma = 0.30
; 

double time = 0.50
;

cout << " Black Scholes call price = "
;

cout << option_price_call_black_scholes(S, K , r, sigma, time) << endl;

cin.get()





;

return 0





;

}





The max Function

· Make a function called max which finds the maximum of two numbers

eg max(3,4) would return 4.

(The built-in max() function is available using the #include<algorithm> header)

An call option has a payoff of

max(S - K,0);

Or is it 

max(K - S,0);

 ?
(Cross out the incorrect one.)

Control Variate: see page 175 pdf.

A Control Variate is …

see following page for an example.
Option Pricing by Simulation compared 


page 142 Chapter 14 Odegaard.

#include "normdist.h"

#include "fin_recipes.h"

#include <iostream>

using namespace std;

int main(void)

{

    double S=100.0;  double K=100.0; double r=0.1; double sigma=0.25;

    double time=1.0; int no_sims=5000;


cout << " call:  black scholes price = "  <<
option_price_call_black_scholes(S,K,r,sigma,time) << endl;


cout << "        simulated price     = " << 
option_price_call_european_simulated(S,K,r,sigma,time,no_sims) << endl;

cin.get()





;

return 0





;

}

simulated_call_euro.cc
#include <cmath>     // standard mathematical functions

#include <algorithm>     // define the max() function

using namespace std;

#include "normdist.h"   // definition of random number generator

double option_price_call_european_simulated( const double& S,






     const double& K, 






     const double& r, 






     const double& sigma,  






     const double& time, 






     const int& no_sims){

    double R = (r - 0.5 * pow(sigma,2))*time;

    double SD = sigma * sqrt(time);

    double sum_payoffs = 0.0;

    for (int n=1; n<=no_sims; n++) {


double S_T = S* exp(R + SD * random_normal());


sum_payoffs += max(0.0, S_T-K);

    };

    return exp(-r*time) * (sum_payoffs/double(no_sims));

};


To Utilize our date library in  a new project

· First make a brand new project. 
· Call it UseDateLib.
· Include a source code file called UseDateLib.cpp.

#include <iostream>

#include "date.h"
using namespace std;

int main()

{

date d1(1,1,2010);

date d2(2,1,2010);

cout << (d1 < d2) << endl;


cin.get();


return 0;

}

· Locate your date library project folder.





















· Build and run the project:




· Take a look at the file in the financialDateLib folder.
bool operator < (const date& d1, const date& d2){ 

    if (!d1.valid()) { return false; }; // not  meaningful, return anything
    if (!d2.valid()) { return false; }; // should really be an exception, but ?
    if (d1.year()<d2.year())      { return true;}

    else if (d1.year()>d2.year()) { return false;}

    else {                            // same year

if (d1.month()<d2.month())      { return true;}


else if (d1.month()>d2.month()) { return false;} 


else { // same  month

    if ( d1.day()<d2.day()) { return true;}


    else { return false; }


};

    };

    return false;

};

To Determine if a Year is Leap
A year is leap if it is:


eg 1900 is not a leap year (the Microsoft bug) .

 2000 is a leap year.  The Millennium bug!

So far we should have:

#include <iostream>
#include "date.h"
using namespace std;

int main()

{

date d1(1,1,2010);

cout <<  d1.year() << endl;  



-> 2010

cin.get();

return 0;

}

· Write code to test if 2010 is leap. (It’s not.)
The output in this case (2010) may be :

..or you may wish to be a bit more explicit as follows:


Hint include the <string> class file  to deal with text output and maybe use the comparison operator. (Or use the old printf() of the C language – don’t forget to include <stdio.h> ).
sol’n:
#include <iostream>
#include <string>
#include "date.h"
using namespace std






;

int main()

{

date d1(1,1,2010)






;

int yr = d1.year()






;

bool ly =  ((yr  % 4 == 0) &&  (yr  % 100 != 0) ||  (yr  % 400 == 0));

string st = ly ? "yes":"not"




;

cout << st << " leap year" << endl




;

cin.get()







;

return 0







;

}

Exercise:

· Make a class derived from date. Call is say dateDeriv.

· Create an object using a 3 argument constructor like we did above .

  Mmm... how will you do that?

· Include a member called isLeap in this derived class. It should  return a bool ie 0 or 1 as output – or a string object if you wish to have a more explicit output as below:


#include <iostream>
#include <string>
#include "date.h"
using namespace std





;

class dateDeriv : public date

{

public:

dateDeriv()

{









;}

dateDeriv(int i, int j, int k): date(i,j,k) 

{

r







;}

string isLeap()

{

bool ly =  ((year_  % 4 == 0) &&  (year_  % 100 != 0) ||  (year_  % 400 == 0)) 
;

string st = ly ? "yes":"not"



;

return st






; }
}
;










int main()

{

dateDeriv d1(1,1,2010)




;

cout << d1.isLeap()
<< " leap year" 
<< endl
;

cin.get()






;

return 0






;

}


Stats Library

· Make a function to calculate the variance of 1,2 3.

Create an array and pass the array to a function called variance.

· Make a class to do the same. Again pass the array but to a constructor to initialize the elements eg.

double varArray[3]= {1.0, 2.0, 3.0}
;

double v= variance(varArray)

;

· Place the member functions in members outside main by using the scope resolution operator

eg:

double Var::variance(void) 

{

};

 You may wish to create a mean function as well that you can refer to when calculating the variance.
double Var::mean(void) 

{

};

· Separate the members and the header into 2 files and create a library.

· Call the library file from main in a separate project eg exp.cpp.

· Make sure that you set the exp project to the startup and set the configuration properties for the library and header files.

Remember:








Implied Variance
The Implied Variance (the Variance for a given S,X, T  & r is done by 2 methods.

1. The s/sheet method of looking at the graph of  C vs sigma (page301) and then some interpolation or


2. Using the VBA function to calculate precisely by interval bisection (page304 Benninga old edition)

Discussion:



To Solve x^2 – 2 = 0
#include <iostream>
#include <cmath>
using namespace std


;

int main(void)

{

double xl = .50, xr = 1.5

;

double xm , fl , fm , fr

;

do
{

xm
=(xl + xr)/2


;

fl
= pow(xl,2.0)-2.0

;

fm
= pow(xm,2.0)-2.0

;

fr
= pow(xr,2.0)-2.0

;

if (fm * fr < 0)


xl = xm


;

else

xr = xm


;

cout << xm
<< endl

;

} while(abs(fm) > 0.000001 );

cin.get()



;

return 0



;

}

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

#include <iostream>
#include <cmath>
using namespace std




;

int main(void)

{
double x  = 1.5
, prevx = x


;

double diff 





;


do

{


x = x - (pow(x , 2.0) - 2)/(2.0 * x )
;


diff = prevx - x



;


cout << x << endl



;


prevx = x




;


} while( diff > 0.001 )


;

cin.get()





;

return 0





;
}

Try the remaining functions of
Blackscholes
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Open:


And modify it :

fin.cpp:

#include "normdist.h"

#include "fin_recipes.h"

#include <iostream>

using namespace std;

void black_scholes_examples();

void test_option_price_call_black_scholes();

void test_black_scholes_partials_call();

void test_black_scholes_implied_volatility();

void black_scholes_examples();

int main(void)

{

black_scholes_examples();

cin.get()



;

return 0;

}

void black_scholes_examples(){

    cout << "----------------------------------------" << endl;

    cout << "Examples in Black Scholes chapter " << endl; 

    cout << "----------------------------------------" << endl;

    test_option_price_call_black_scholes();

    test_black_scholes_partials_call();

    test_black_scholes_implied_volatility();

};

void test_option_price_call_black_scholes(){

    double S = 50; double K = 50; double r = 0.10;

    double sigma = 0.30; double time=0.50;

    cout << " Black Scholes call price = ";

    cout << option_price_call_black_scholes(S, K , r, sigma, time) << endl;

};

void test_black_scholes_partials_call(){

    cout  << " Black Scholes call partial derivatives " << endl;

    double S = 50; double K = 50; double r = 0.10;

    double sigma = 0.30; double time=0.50;

    double Delta, Gamma, Theta, Vega, Rho;

    option_price_partials_call_black_scholes(S,K,r,sigma, time,






     Delta, Gamma, Theta, Vega, Rho);

    cout << "  Delta = " << Delta << endl;

    cout << "  Gamma = " << Gamma << endl;

    cout << "  Theta = " << Theta << endl;

    cout << "  Vega  = " << Vega << endl;

    cout << "  Rho   = " << Rho << endl;

};

void test_black_scholes_implied_volatility(){

    double S = 50; double K = 50; double r = 0.10; double time=0.50;

    double C=2.5;

    cout << " Black Scholes implied volatility using Newton search = ";

    cout << option_price_implied_volatility_call_black_scholes_newton(S,K,r,time,C) << endl;

    cout << " Black Scholes implied volatility using bisections = ";

    cout << option_price_implied_volatility_call_black_scholes_bisections(S,K,r,time,C) << endl;

};


blackscholes_call.cc 
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#include <cmath>              // mathematical C library

#include "normdist.h"         // the calculation of the cumularive normal distribution

double option_price_call_black_scholes(const double& S,       // spot (underlying) price





       const double& K,       // strike (exercise) price,





       const double& r,       // interest rate





       const double& sigma,   // volatility 





       const double& time) {  // time to maturity 

    double time_sqrt = sqrt(time);

    double d1 = (log(S/K)+r*time)/(sigma*time_sqrt)+0.5*sigma*time_sqrt; 

    double d2 = d1-(sigma*time_sqrt);

    return S*N(d1) - K*exp(-r*time)*N(d2);

};


black_scholes_delta_call.cc

#include <cmath>

#include "normdist.h"               

double option_price_delta_call_black_scholes(const double& S,     // spot price






     const double& K,     // Strike (exercise) price,






     const double& r,     // interest rate






     const double& sigma, // volatility






     const double& time){  // time to maturity

    double time_sqrt = sqrt(time);

    double d1 = (log(S/K)+r*time)/(sigma*time_sqrt) + 0.5*sigma*time_sqrt; 

    double delta = N(d1);

    return delta;

};
black_scholes_partials_call.cc

#include <cmath>

#include "normdist.h"               

using namespace std;

void option_price_partials_call_black_scholes( const double& S,     // spot price






       const double& K,     // Strike (exercise) price,






       const double& r,     // interest rate






       const double& sigma, // volatility






       const double& time,  // time to maturity






       double& Delta, //  partial wrt S






       double& Gamma, //  second prt wrt S






       double& Theta, // partial wrt time






       double& Vega,  //  partial wrt sigma






       double& Rho){   // partial wrt r

  double time_sqrt = sqrt(time);

  double d1 = (log(S/K)+r*time)/(sigma*time_sqrt) + 0.5*sigma*time_sqrt; 

  double d2 = d1-(sigma*time_sqrt);

  Delta = N(d1);

  Gamma = n(d1)/(S*sigma*time_sqrt);

  Theta =- (S*sigma*n(d1))/(2*time_sqrt) - r*K*exp( -r*time)*N(d2);

  Vega  = S * time_sqrt*n(d1);

  Rho   = K*time*exp(-r*time)*N(d2);

};

black_scholes_imp_vol_bisect.cc

#include <cmath>

#include "fin_recipes.h"

double option_price_implied_volatility_call_black_scholes_bisections(const double& S,









     const double& K,









     const double& r,









     const double& time,









     const double& option_price){

    if (option_price<0.99*(S-K*exp(-time*r))) {  // check for arbitrage violations. 


return 0.0;            // Option price is too low if this happens

    };

    // simple binomial search for the implied volatility.

    // relies on the value of the option increasing in volatility

    const double ACCURACY = 1.0e-5; // make this smaller for higher accuracy

    const int MAX_ITERATIONS = 100;

    const double HIGH_VALUE = 1e10;

    const double ERROR = -1e40;

    // want to bracket sigma. first find a maximum sigma by finding a sigma

    // with a estimated price higher than the actual price.

    double sigma_low=1e-5;

    double sigma_high=0.3;

    double price = option_price_call_black_scholes(S,K,r,sigma_high,time);

    while (price < option_price) {  


sigma_high = 2.0 * sigma_high; // keep doubling.


price = option_price_call_black_scholes(S,K,r,sigma_high,time);


if (sigma_high>HIGH_VALUE) return ERROR; // panic, something wrong.

    };

    for (int i=0;i<MAX_ITERATIONS;i++){


double sigma = (sigma_low+sigma_high)*0.5;


price = option_price_call_black_scholes(S,K,r,sigma,time);


double test =  (price-option_price);


if (fabs(test)<ACCURACY) { return sigma; };


if (test < 0.0) { sigma_low = sigma; }


else { sigma_high = sigma; }

    };

    return ERROR;

};

black_scholes_imp_vol_newt.cc
#include "fin_recipes.h"

#include "normdist.h"

#include <cmath>

#include <iostream>

double option_price_implied_volatility_call_black_scholes_newton(const double& S,









 const double& K, 









 const double& r,









 const double& time,









 const double& option_price) {

    if (option_price<0.99*(S-K*exp(-time*r))) {  // check for arbitrage violations. Option price is too low if this happens


return 0.0;

    };

    const int MAX_ITERATIONS = 100;

    const double ACCURACY    = 1.0e-5; 

    double t_sqrt = sqrt(time);

    double sigma = (option_price/S)/(0.398*t_sqrt);    // find initial value

    for (int i=0;i<MAX_ITERATIONS;i++){


double price = option_price_call_black_scholes(S,K,r,sigma,time);


double diff = option_price -price;


if (fabs(diff)<ACCURACY) return sigma;


double d1 = (log(S/K)+r*time)/(sigma*t_sqrt) + 0.5*sigma*t_sqrt; 


double vega = S * t_sqrt * n(d1);


sigma = sigma + diff/vega;

    };

    return -99e10;  // something screwy happened, should throw exception

};

https://www.investopedia.com/trading/getting-to-know-the-greeks/
	able 4: The Main Greeks

	Delta
	Gamma
	Theta
	Vega

	Measures impact of a change in the price of underlying
	Measures the rate of change of delta
	Measures impact of a change in time remaining
	Measures impact of a change in volatility


As previously mentioned, there are two main ways the code can be re-used ie created in one program and used in another. 





1. Copying and pasting the source code. Actually the files themselves can be included in our program and we will learn how to refer to them.





2. Introducing compiled libraries into our program. We will learn how we can then set a reference to this compiled code.





Also download this main (excellent) pdf manual.





1. Copy and paste source code files.





You may or may not wish to download this pdf which is a pretty much a description of these classes.





2. Compiled libraries.





These are the respective zip downloads.





to odegaard folder on Desktop.





examples_cc folder which contains functions and all_cc_progs which contain the code to run them. Both contain some header files – not perfectly organized!





(all_m_progs contains matlab code.)





The page references below refer to the first pdf manual which was downloaded.





�





…Project, Add Existing Item…





Don’t worry that the source files have .cc extensions instead of .cpp. They all work!





Select cum_normal.cc. You may wish to actually open cum_normal.cc to see the interesting algorithm used to calculate the area under the curve.





(Rather than copying and pasting bits of a source code file we are actually including the whole file. Indeed the file is not moved from its folder.)





Right-click on our project and choose References…





Expand


 Configuration Properties,


 C/C++,


 General.





Choose Additional Include Directories, and paste in the path and click OK.





Alternatively, it is possibly simpler to save the header file normdist.h in this case into the same folder as the current project eg





 �





If you examine this file, the only relevant code is !: 





// normdist.h 


double N(const double& z);      // cumulative probability of univariate normal





but the other code does no harm so leave it. Indeed it will be useful later.





 (Take care if you delete or alter anything, you will delete it in the original file.)





Don’t worry if you get a few squiggly red lines at this stage.





Calls the N function to find the area (from 0.0) to 1.0.





Include random_uniform.cc and random_normal.cc





Open these to take a look at the code..








Use the previous header file normdist.h





The vector library is part of the Standard Template Library (STL) of C++.





A vector is defined which can hold double s.





Three elements are added one by one cflows[0],  cflows[1] & cflows[2].





Note the square bracket  [] array notation for referring to the elements.





To find the square root you will need sqrt()along with 


 #include <cmath>.








InTextFile1.txt.








Take extra care when naming files and projects since we will refer to them later.





We will build this project to test our library…


.





..but we will first build the library.


.





File, New, Project…





Win 32 Console Application.





Create New Solution.





Type financialC++ for the new solution name and Click OK. 





Choose Static Library,


No Precompiled Header and click Finish. 





Note that we are using the Classes folder.


It seems we also need to save? them into the working folder – in my case:


C:\Documents and Settings\O(wner\My Documents\


Visual Studio 2010\Projects\financialC++\financialDateLib.





Could alternatively choose Project, Add New Item to add the date.h itself or:


Add a header file (Project, Add New Item) and call it date.h.


Open the date.h from the downloads and copy the code in.





Actually only date.cc is necessary at the moment.(You may also wish to open this up to take a look.) See page 47 of pdf for Source code for Date Library: or bottom page 15 of these notes for the code.).





File, New, Project…





Call it FinanceTest.





Add to Solution and Click OK.





Next. 





Choose Empty project.


No Precompiled Header and click Finish. 





This program simply uses a constructor to make a date and then prints out the year of that date.





.. choose Set as Startup Project.





With our test program selected…





.. make sure that the “main” project is selected.





Select Project, References, but…





(Or right-click on the project first and then select References.)





Select Framework and References…





..Add New Reference.





Add our library.





Also in this Property Pages, Choose Configuration Properties to add a path to the header file as follows:





Copy this. (Actually better to use a relative path in case we move the library project?)





Additional Include Directories.





C/C++, General.





Paste in here.





date.h :





date d(1,1,2010) calls the 3-arg constructor.








d.year() calls the member function year().





date.cc :











TestFunctions





(My test file is called fin.cpp.)





In preparation, you may wish to “AddItem” (black_scholes_call.cc may cause trouble) all of these .cc files now in anticipation of the following lessons.





TestFunctions





1 simulation.





From all_cc_progs.





Calls the normal random number generator so


needs random_normal.cc which needs random_uniform.cc





Stock price I day later. The random number generated has simulated a fall in price! 





1000 values that the stock could have after 1 day.





The mean stock price is 10% inc on 100.





This calculates the call price. 





		





The put could be calculated using the formula on page 92 pdf.





P = K e…..








The code on the next page calls this function. 





blackscholes_call.cc 





Relies on the N function so make sure that cum_normal.cc is part of your project.





The header fin_recipes.h is required for this bs function. 





test.cpp 





This is the example of the top of page 92 in the pdf.





Probably a good idea to copy all of these files across to the TestFunctions folder and then Add Existing Item,











#include <iostream>


using namespace std;





int main(void)


{


int max(double a,double b)		;


int m = max(3.0,2.0)			;


cout << m << endl			;





return 0						;


}


int max(double a,double b)		


{


return a>b ? a:b				;


}








After examples_simulation.cc.





///This calls the BS formula.





///This calls Monte Carlo.





Add this to project. 





The lognormal function is called 5000 times to estimate a stock price and calculates the payoff each time.





This uses Monte Carlo simulation.





Simulated stock price minus Exercise price.  (But if this is negative the payoff is zero.)





Much the same. A vindication of FM!





It might be an idea to first place a shortcut to your C++ projects on your desktop. 





�





This code can be found in this manual on this page 25.





�





We are here calling the overloaded < operator. (see page 27 for the overloaded operator  function code.)





The overloaded operator code on page 27 re-defines the meaning of the < operator so that it now tests if d1 is before d2.





The whole point of C++ !





The Debug folder will probably contain your financialDateLib.lib.





date.h





Right-click on our test project and choose properties.





Configuration Properties, Linker, Input.





Include our library file financialDateLib.lib. Choose Edit etc.








Configuration Properties, Linker, General.





Include the path to our library file financialDateLib.lib.





We must also reference the header file date.h.


C++, General, 


Additional Include Directories etc.





Click OK.





A 1 (true) indicates that (1,1,2010) is earlier than 


(2,1,2010)





date_compare.cc 





The valid(),


day(), month() & year()functions are in date.cc


Follow them - 


single – step.











(Of course the function prototypes can be found in date.h.)








Divisible by 4





Not divisible by 100





Divisible by 400





Namespace.





Class name.





Function name.





Excellent Reference:





Walkthrough: Creating And Using A Static Library (C++)





� HYPERLINK "http://msdn.microsoft.com/en-us/library/ms235627.aspx" ��http://msdn.microsoft.com/en-us/library/ms235627.aspx�








This uses static function in the .lib. A static function is one that belongs to the class as a whole so that to use a static function (Add, Sub, etc we don’t create an object but usee the scope resolution operator to reference the function (using the namespace as well)





ie





ans = MathFuncs::MyMathFuncs::Add(a, b);





   

















You may wish to use vectors instead of arrays as per page 7 of this manual.





Make the Static library first. //varLib.cpp with # include’s for the header file. Place header in library folder for the moment.





Build it








Add another test project – add it to the solution





Set a reference in this test project to he library. Common Properties Framework & References.





And C/C++ Addl Dir’s to the header file.








//varLib.h





#include <iostream>


#include <cmath>


using namespace std						;





class Var


{





private:


double v_[3]							;





public:


Var() 


{								;}





Var(double arr[])						;


double mean(void)						;


double variance(void)					;





};





//varLib.cpp





#include <iostream>


#include "varLib.h"





Var::Var(double arr[])


{


for (int i = 0; i < 3; i++)


v_ [i] = arr[i]						;





};





double Var::mean(void) 


{


double sumMean = 0.00					;





for (int i = 0; i < 3; i++)


sumMean = sumMean + v_[i]				;





return sumMean / 3.0					;


};








double Var::variance(void) 


{


double sumVar = 0.00					;


										;


double m = mean()					;





for (int i = 0; i < 3; i++)


sumVar = sumVar + (v_[i]- m)*(v_[i]- m)	;





return sumVar / 3.0					;


};





// exp.cpp





#include <iostream>


#include <cmath>


using namespace std					;





#include "varLib.h"





int main()


{


double var						;





double varArray[3]= {1.0, 2.0, 3.0}		;





Var v(varArray)					; // calls constructor





var = v.variance()					;





cout << var << endl					;








cin.get()						;





return 0						;


}





Interval bisection:  y = x^2 -2. start with x = 1.5 high and .5 low.











Newton Raphson: y = x^2 -2. start with x = 1.5.





Interval bisection





Newton Raphson





Relies on the N function etc from the previous chapter.





If can’t find header file” then go to the Properties and include the path in “Additional include directories”.


Include using std as well? Also the problem ?
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