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/* Example Program for Portfolio Optimization

*

* Copyright 2000 Numerical Algorithms Group Ltd
*

* This example program computes the optimal weights
* of the equities for a specifiedexpected return
* of the portfolio */

#include <Nag/nag.h>

#include <stdio.h>

#include <Nag/nag_stdlib. h>

#include <Nag/nag_string. h>

#include <Nag/nage04. h>

static voidexl(void );

static voidex1();

#idefine MAXN 50



#define MAXLIN 2

#define MAXBND MAXN+MAXLIN

main ()

{

Vprintf ("Portfolio optimization using eO4nfc.¥n”);
ex1();

exit (EXIT_SUCCESS) ;

}

static voidexl ()

{

double x[MAXN], cvec[MAXN], s[MAXN];

double a[MAXLIN][MAXN], h[MAXN][MAXN];

double b1[MAXBND], bul[MAXBND];

double objf, up, low, ret, tem, tex, hh;

Integer tda, tdh;

Integer i, j, n, nclin, nbnd, ii, jj;

Boolean print;

Nag_E04_Opt options;

static NagError fail, fail2;

Vscanf (” %*[ ¥n]”); /* Skip heading in data file */
Vscanf (” %*[ ¥n]”); /* Skip heading in data file */
fail. print = TRUE;

fail2. print = TRUE;

/* Readthe actual problem dimension.

* n = the number of equities. */

Vscanf ("%1d”, &n) ;

/* nclin = the number of general linear constraints

nclin = 2;
nbnd= n + nclin;
tda = MAXN;
tdh = MAXN;

/* a = the linear constraint matrix A.

* bl = the lower bounds on x and A%*x.
* bu = the upper bounds on x and A%*x.
* x = the initial estimate of the solution.

*
)]
|

= the standard deviation of return

*/
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For simplicity we assume that

lower boundon x is low

upper boundfor x is up

for all x

Readlow and up */

Vscanf (” %[ ¥n]”); /* Skip heading in data file */
Vscanf ("%1£f%1f”, &low, &up) ;

/* Set the initial weights to 1/n

set bl andbu

set the secondrow of A to unity

set the linear constraints bl[n+1] andbu[n+1] */

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

x[i] = 1.0/n;
b1[i] = low;
buli] = up;
all][i] = 1.0;
}

bl[nt+1] = 1.0;
bulnt+1] = 1.0;

/* Readthe the expectedreturn and sd

The expectedreturn is in first column of A */
Vscanf (” %*[ ¥n]”); /* Skip heading in data file */
for (i = 0; i < n; ++i) {

Vscanf ("%1£%1£”, &a[0] [i], &s[i]);

}

/* Readthe correlations

andform the covariance matrix */

Vscanf (” %*[ ¥n]”); /* Skip heading in data file */
for (i = 0; i < n; ++i)

for (j = i; j <n; ++j) {

Vscanf (“%1d%1d%1f”, &ii, &jJ, &hh);

h[ii-1J[jj-1] = hhxs[il*s[]];

h[jj-11[ii-1] = hhxs[il*s[j];

}

/* Readthe requiredexpected return of the portfolio

andset that in bl[n+1] and buln+1] */



Vscanf (” %[ ¥n]”); /* Skip heading in data file */
Vscanf ("%1f”, &ret) ;

b1[n]
bu[n]

ret;

ret;

e04xxc (&options); /* Initialise options structure */

/% Set one option directly

* Bounds >= inf_bound will be treated as plus infinity

* Bounds <= —inf_bound will be treated as minus infinity. */
options. inf_bound= 1. 0e2l;

/% Obtain remaining settings */

fail. print = TRUE;

20

print = TRUE;

e04xyc (“e04nfc”, ”stdin”, &options, print, “stdout”, &fail);
/% Set the problem type andother optional settings*/
options. prob = Nag QP1;

/% Solve the problem from a coldstart. */

if (fail.code == NE_NOERROR)

e04nfc (n, nclin, (double *)a, tda, bl, bu, cvec, (double *)h, tdh,
NULLFN, x, &objf, &options, NAGCOMM_NULL, &fail);

Vprintf ("ExpectedReturn = %1f ¥n”, ret);

Vprintf ("ExpectedVariance = %1f ¥n”, 2. 0%objf) ;

/* Free memory allocatedby e04nfc to pointers in options */

e04xzc (&options, “all”, &fail?2);

if (fail.code != NE_NOERROR || fail2.code != NE_NOERROR) exit (EXIT_FAILURE);

} /% exl %/
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