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! Model for portfolio optimization;

! Peter Lohmander 2002-10-14;

! PortOpt1;

! Total investment budget = B;

B = 100;

! Expected growth per unit;

g1 = 10;

g2 = 15;

g3 = 20;

! Standard deviations of growth per unit;

s1 = 10;

s2 = 15;

s3 = 20;

! Variances of growth per unit;

v1 = s1*s1;

v2 = s2*s2;

v3 = s3*s3;

! Covariances of growth per unit;

cov12 = 0;

cov13 = 0;

cov23 = 0;

!The expected value of growth;

ETotVal = g1*x1 + g2*x2 + g3*x3;

EReturn = ETotVal/B;

! Variance of total growth;

Var = v1*x1*x1 + v2*x2*x2 + v3*x3*x3 + 2*cov12*x1*x2 + 2*cov13*x1*x3 + 2*cov23*x2*x3;

! Standard deviation of total growth = Stdev;

Stdev = Var^.5;

Sigma = Stdev/B;

!The optimization problem;

min = Var;

x1+x2+x3 = B;

EReturn > 11;

@free(cov12);

@free(cov13);

@free(cov23);

end

EReturn > 11;
 Local optimal solution found at step:             32

 Objective value:                            590163.9

                       Variable           Value        Reduced Cost

                              B        100.0000           0.0000000

                             G1        10.00000           0.0000000

                             G2        15.00000           0.0000000

                             G3        20.00000           0.0000000

                             S1        10.00000           0.0000000

                             S2        15.00000           0.0000000

                             S3        20.00000           0.0000000

                             V1        100.0000           0.0000000

                             V2        225.0000           0.0000000

                             V3        400.0000           0.0000000

                          COV12       0.0000000           0.0000000

                          COV13       0.0000000           0.0000000

                          COV23       0.0000000           0.0000000

                        ETOTVAL        1278.689          -0.2221663E-06

                             X1        59.01639           0.0000000

                             X2        26.22951           0.0000000

                             X3        14.75410          -0.2166345E-04

                        ERETURN        12.78689           0.0000000

                            VAR        590163.9           0.0000000

                          STDEV        768.2213           0.0000000

                          SIGMA        7.682213           0.0000000

EReturn > 14;

Local optimal solution found at step:             26

 Objective value:                            654285.7

                       Variable           Value        Reduced Cost

                              B        100.0000           0.0000000

                             G1        10.00000           0.0000000

                             G2        15.00000           0.0000000

                             G3        20.00000           0.0000000

                             S1        10.00000           0.0000000

                             S2        15.00000           0.0000000

                             S3        20.00000           0.0000000

                             V1        100.0000           0.0000000

                             V2        225.0000           0.0000000

                             V3        400.0000           0.0000000

                          COV12       0.0000000           0.0000000

                          COV13       0.0000000           0.0000000

                          COV23       0.0000000           0.0000000

                        ETOTVAL        1400.000           0.0000000

                             X1        44.28571           0.0000000

                             X2        31.42857           0.0000000

                             X3        24.28571          -0.7286569E-03

                        ERETURN        14.00000           0.0000000

                            VAR        654285.7           0.0000000

                          STDEV        808.8793           0.0000000

                          SIGMA        8.088793           0.0000000

EReturn > 17;

Local optimal solution found at step:             32

 Objective value:                            1363571.

                       Variable           Value        Reduced Cost

                              B        100.0000           0.0000000

                             G1        10.00000           0.0000000

                             G2        15.00000           0.0000000

                             G3        20.00000           0.0000000

                             S1        10.00000           0.0000000

                             S2        15.00000           0.0000000

                             S3        20.00000           0.0000000

                             V1        100.0000           0.0000000

                             V2        225.0000           0.0000000

                             V3        400.0000           0.0000000

                          COV12       0.0000000           0.0000000

                          COV13       0.0000000           0.0000000

                          COV23       0.0000000           0.0000000

                        ETOTVAL        1700.000           0.0000000

                             X1        7.857143           0.0000000

                             X2        44.28571           0.1149989E-02

                             X3        47.85714           0.0000000

                        ERETURN        17.00000           0.0000000

                            VAR        1363571.           0.0000000

                          STDEV        1167.721           0.0000000

                          SIGMA        11.67721           0.0000000

EReturn > 19.9;

Local optimal solution found at step:              8

 Objective value:                            3842499.

                       Variable           Value        Reduced Cost

                              B        100.0000           0.0000000

                             G1        10.00000           0.0000000

                             G2        15.00000           0.0000000

                             G3        20.00000           0.0000000

                             S1        10.00000           0.0000000

                             S2        15.00000           0.0000000

                             S3        20.00000           0.0000000

                             V1        100.0000           0.0000000

                             V2        225.0000           0.0000000

                             V3        400.0000           0.0000000

                          COV12       0.0000000           0.0000000

                          COV13       0.0000000           0.0000000

                          COV23       0.0000000           0.0000000

                        ETOTVAL        1990.000           0.0000000

                             X1       0.0000000            76599.99

                             X2        2.000008           0.0000000

                             X3        97.99999           0.0000000

                        ERETURN        19.90000           0.0000000

                            VAR        3842499.           0.0000000

                          STDEV        1960.229           0.0000000

                          SIGMA        19.60229           0.0000000

! Model for portfolio optimization;

! Peter Lohmander 2002-10-14;

! PortOpt1;

! Total investment budget = B;

B = 100;

! Expected growth per unit;

g1 = 10;

g2 = 15;

g3 = 20;

! Standard deviations of growth per unit;

s1 = 10;

s2 = 15;

s3 = 20;

! Variances of growth per unit;

v1 = s1*s1;

v2 = s2*s2;

v3 = s3*s3;

! Covariances of growth per unit;

cov12 = 0;

cov13 = 0;

cov23 = 0;

!The expected value of growth;

ETotVal = g1*x1 + g2*x2 + g3*x3;

EReturn = ETotVal/B;

! Variance of total growth;

Var = v1*x1*x1 + v2*x2*x2 + v3*x3*x3 + 2*cov12*x1*x2 + 2*cov13*x1*x3 + 2*cov23*x2*x3;

! Standard deviation of total growth = Stdev;

Stdev = Var^.5;

Sigma = Stdev/B;

!The optimization problem;

min = Var;

x1+x2+x3 = B;

EReturn > 14;

@free(cov12);

@free(cov13);

@free(cov23);

end

 Local optimal solution found at step:             26

 Objective value:                            654285.7

                       Variable           Value        Reduced Cost

                              B        100.0000           0.0000000

                             G1        10.00000           0.0000000

                             G2        15.00000           0.0000000

                             G3        20.00000           0.0000000

                             S1        10.00000           0.0000000

                             S2        15.00000           0.0000000

                             S3        20.00000           0.0000000

                             V1        100.0000           0.0000000

                             V2        225.0000           0.0000000

                             V3        400.0000           0.0000000

                          COV12       0.0000000           0.0000000

                          COV13       0.0000000           0.0000000

                          COV23       0.0000000           0.0000000

                        ETOTVAL        1400.000           0.0000000

                             X1        44.28571           0.0000000

                             X2        31.42857           0.0000000

                             X3        24.28571          -0.7286569E-03

                        ERETURN        14.00000           0.0000000

                            VAR        654285.7           0.0000000

                          STDEV        808.8793           0.0000000

                          SIGMA        8.088793           0.0000000

! Covariances of growth per unit;

cov12 = -50;

cov13 = -50;

cov23 = -50;

Local optimal solution found at step:             27

 Objective value:                            331176.5

                       Variable           Value        Reduced Cost

                              B        100.0000           0.0000000

                             G1        10.00000           0.0000000

                             G2        15.00000           0.0000000

                             G3        20.00000           0.0000000

                             S1        10.00000           0.0000000

                             S2        15.00000           0.0000000

                             S3        20.00000           0.0000000

                             V1        100.0000           0.0000000

                             V2        225.0000           0.0000000

                             V3        400.0000           0.0000000

                          COV12       -50.00000           0.0000000

                          COV13       -50.00000           0.0000000

                          COV23       -50.00000           0.0000000

                        ETOTVAL        1400.000           0.0000000

                             X1        44.11765           0.0000000

                             X2        31.76471           0.0000000

                             X3        24.11765          -0.2155796E-03

                        ERETURN        14.00000           0.0000000

                            VAR        331176.5           0.0000000

                          STDEV        575.4793           0.0000000

                          SIGMA        5.754793           0.0000000

! Covariances of growth per unit;

cov12 = 0;

cov13 = 0;

cov23 = -400;

Local optimal solution found at step:              6

 Objective value:                           0.0000000E+00

                       Variable           Value        Reduced Cost

                              B        100.0000           0.0000000

                             G1        10.00000           0.0000000

                             G2        15.00000           0.0000000

                             G3        20.00000           0.0000000

                             S1        10.00000           0.0000000

                             S2        15.00000           0.0000000

                             S3        20.00000           0.0000000

                             V1        100.0000           0.0000000

                             V2        225.0000           0.0000000

                             V3        400.0000           0.0000000

                          COV12       0.0000000           0.0000000

                          COV13       0.0000000           0.0000000

                          COV23       -400.0000           0.0000000

                        ETOTVAL        1798.716           0.0000000

                             X1        1.648660           0.0000000

                             X2        36.95944           0.0000000

                             X3        61.39190           0.0000000

                        ERETURN        17.98716           0.0000000

                            VAR       0.0000000            1.000000

                          STDEV       0.0000000           0.0000000

                          SIGMA       0.0000000           0.0000000

! Covariances of growth per unit;

cov12 = -30;

cov13 = 20;

cov23 = -100;

Local optimal solution found at step:             31

 Objective value:                            449387.8

                       Variable           Value        Reduced Cost

                              B        100.0000           0.0000000

                             G1        10.00000           0.0000000

                             G2        15.00000           0.0000000

                             G3        20.00000           0.0000000

                             S1        10.00000           0.0000000

                             S2        15.00000           0.0000000

                             S3        20.00000           0.0000000

                             V1        100.0000           0.0000000

                             V2        225.0000           0.0000000

                             V3        400.0000           0.0000000

                          COV12       -30.00000           0.0000000

                          COV13        20.00000           0.0000000

                          COV23       -100.0000           0.0000000

                        ETOTVAL        1400.000           0.0000000

                             X1        41.83673           0.0000000

                             X2        36.32653           0.1463727E-03

                             X3        21.83673           0.0000000

                        ERETURN        14.00000           0.0000000

                            VAR        449387.8           0.0000000

                          STDEV        670.3639           0.0000000

                          SIGMA        6.703639           0.0000000

