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INTRODUCTION TO PORTFOLIO CONSTRUCTION1)

Purpose: List the stages of Portfolio Construction

Stage 0: Investor Profile

AM (Pomante) 2025
lunedì 3 novembre 2025 13:49
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Stage 1: Strategic Asset Allocation (SAA)
A Mix/Combination of financial markets that the investor maintain on 
average in the "Long Run/Long Term"
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www.quantalys.it
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Which is the relevance of the SAA?

TACTICAL ASSET ALLOCATION (TAA) - Market Timing
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Analysis of Financial Market:
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DEFINITION-

PROPERTIES OF A GOOD BENCHMARK -

CONTRUCTION-

DEFINITION: A Basket of stocks/bonds which composition is a good proxy of the 
composition of a financial market.
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Properties of a good benchmark

RAPRESENTATIVENESS: the ability of a benchmark to be a good proxy of the 
composizion of a market

-

REPLICABILITY: a benchmark must be easily replicated by an asset manager -
TRANSPARENCY & OBJECTIVITY: creation rules  must objective e public-

Construction of a benchmark:

Weighting

Cash Flow Management
msci.com/constituents

https://www-cdn.msci.com/web/msci/index-tools/end-of-day-index-data-search

Statistical Indicators measuring Risk and Return
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=AVERAGE(Time Series)
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Standard deviation-
Semi standard deviation-
VaR-
Expected Shortfall-
Maximum Draw-down-
Beta-
Modified Duration-
Greeks-
Tracking Error Volatility-
Downside Risk-
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=stdev(Time Series)
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=SQRT(MMULT( MMULT(row_vector;corr_matrix); TRANSPOSE(row_vector)))
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Script Matlab:

close all
clear all
    
[DATASET LABELS]=xlsread('File_excel.xlsx','Time Series','B2:K27')
ANN_RET=mean(DATASET)

figure(1)
barh(ANN_RET)
title('Average Annual Returns')
ylabel('Markets')
xlabel('Average Returns')
set(gca,'YTickLabel',LABELS)
grid on

WEIGHTS=xlsread('File_excel','Time Series','B30:K30')
figure(2)
pie(WEIGHTS)
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pie(WEIGHTS)
title('Portfoglio Weights')
LEGEND=legend(LABELS,'Location','SouthOutside')

AV_RET_PORT=WEIGHTS*ANN_RET'

figure(3)
plot(DATASET(:,1))
hold on
plot(DATASET(:,4),'r')
hold on
plot(DATASET(:,6),'g')
hold on
plot(DATASET(:,7),'y')
hold off
grid on
title('Volatility')
ylabel('Annual return')
xlabel('Time')
LEGEND= legend([LABELS(1,1) LABELS(1,4) LABELS(1,6) 
LABELS(1,7)],'Location','SouthOutside')

SIGMA=std(DATASET)
figure(4)
subplot(1,2,1)
barh(SIGMA,'r')
title('Standard Deviations')
ylabel('Markets')
xlabel('Standard Deviations')
set(gca,'YTickLabel',LABELS)
grid on
subplot(1,2,2)
scatter(SIGMA,ANN_RET,'filled')
title('Risk-Return')
ylabel('Av Ret')
xlabel('Standard Deviation')
grid on

figure(5)
subplot(2,2,1)
scatter(DATASET(:,7),DATASET(:,8))
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scatter(DATASET(:,7),DATASET(:,8))
title('Corr MSCI Europe - MSCI NA')
ylabel('MSCI North America')
xlabel('Msci Europe')
grid on
lsline
subplot(2,2,2)
scatter(DATASET(:,7),DATASET(:,10))
title('Corr MSCI Europe - MSCI EM')
ylabel('MSCI EM')
xlabel('Msci Europe')
grid on
lsline
subplot(2,2,3)
scatter(DATASET(:,7),DATASET(:,5))
title('Corr MSCI Europe - Global HY Corp')
ylabel('Global HY Corp')
xlabel('Msci Europe')
grid on
lsline
subplot(2,2,4)
scatter(DATASET(:,7),DATASET(:,3))
title('Corr MSCI Europe - Bond Area €')
ylabel('Bond € Area')
xlabel('Msci Europe')
grid on
lsline

CORRELATIONS=corr(DATASET)
COVARIANCES=cov(DATASET)

SIGMA_PORT=sqrt(WEIGHTS*COVARIANCES*WEIGHTS')

K1=norminv([0.95])
K2=norminv([0.99])

VAR_95=ANN_RET-K1.*SIGMA
VAR_99=ANN_RET-K2.*SIGMA

AGGR_VAR=[VAR_95' VAR_99']
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AGGR_VAR=[VAR_95' VAR_99']
figure(6)
barh([AGGR_VAR])
title('VaR (conf lev=95% & 99%)')
ylabel('Mkts')
xlabel('VaR')
set(gca,'YTickLabel',LABELS)
legenda= legend({'VaR 95%', 'VaR 99%'},'Location','SouthOutside')
grid on

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%
%THE END
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%

STRATEGIC ASSET ALLOCATION (SSA)

Naive Approach - Naive Portfolio Formation Rule - Qualitative Approach

"Think Global"-
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"Think Global"-
"No overlapping"-

Crypto
Commodities
Hedge Funds
Private Equity/Venture Capital
Infrastructure
Real Estate
Private Debt
Thematic investments
Art
Certificates

Question 1: "Assume that we don't have long term views on asset classes. What 
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Question 1: "Assume that we don't have long term views on asset classes. What 
Strategic Asset Allocation we have to create?"

First Golden Rule: "Without Views the SAA should be Market Neutral"

Question2: "This Mkt Neutral SAA is, for an average investor, reasonable/unreasonable?"

Second Golden Rule: "For reasonability purposes, it can be good to make an 
adjustment to the market neutral portfolio in order to incorporate home bias"

Third Golden Rule: "If you have strategic views with a good confidence, you can 
use them to diverge from the Market Neutrality (HBA)"
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Presents by markowitz:
Investors love return and hate risk1)
Risk is measured as standard deviation2)
To talk about correlation3)
The fist to calculate/measure di diversification effect4)
The first to calculate a portfolio as the output of an optimization5)
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clear
close all
% Inputs trasferred on Matlab
[EXP_RET LABELS]=xlsread('File_excel','Mark opt','A2:B12')
COVARIANCE=xlsread('File_excel.xlsx','Mark opt','H2:R12')
[SIGMA CORR]=cov2corr(COVARIANCE)
[RISKPORT RETPORT, WEIGHTS]=portopt(EXP_RET,COVARIANCE,101)
figure(1)
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figure(1)
subplot(2,1,1)
scatter(RISKPORT, RETPORT, 'filled', 'r')
title('Efficient Frontier')
ylabel('E(R)')
xlabel('Sigma')
grid on
subplot(2,1,2)
area(WEIGHTS)
title('Composition of Efficient Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 101]);

% Naive Frontier
EQUITY_PORTION=[0:0.01:1]'
NAIVE_QUALITATIVE_WEIGHTS=xlsread('File_excel.xlsx','Naive 
Strategy','F2:F12')
NAIVE_PORTFOLIOS_COMPOSITION=zeros(101,11);
for i=1:101
NAIVE_PORTFOLIOS_COMPOSITION(i,:)=[((1-
EQUITY_PORTION(i,1))*NAIVE_QUALITATIVE_WEIGHTS(1:6,1))' 
((EQUITY_PORTION(i,1))*NAIVE_QUALITATIVE_WEIGHTS(7:end,1))'];
end
EXP_RET_NAIVE=(EXP_RET'*NAIVE_PORTFOLIOS_COMPOSITION')'
SIGMA_NAIVE=zeros(101,1);
for j=1:101
SIGMA_NAIVE(j,1)=sqrt(NAIVE_PORTFOLIOS_COMPOSITION(j,:)*COVARIA
NCE*NAIVE_PORTFOLIOS_COMPOSITION(j,:)');
end
figure(2)
subplot(2,2,[1 2])
scatter(RISKPORT, RETPORT, 'filled', 'r')
hold on
scatter(SIGMA_NAIVE, EXP_RET_NAIVE, 'filled', 'g')
title('Efficient Frontier versus Naive Frontier')
ylabel('E(R)')
xlabel('Sigma')
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xlabel('Sigma')
grid on
hold off
subplot(2,2,3)
area(WEIGHTS)
title('Composition of Efficient Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 101]);
subplot(2,2,4)
area(NAIVE_PORTFOLIOS_COMPOSITION)
title('Composition of Naive Frontier')
ylabel('Weights')
xlabel('Portfolios')
%legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 101]);

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%
% Mi concentro solo su un portafoglio naive da comparare a quello
% equivalente di Markowitz
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%
NAIVE_TARGET=NAIVE_PORTFOLIOS_COMPOSITION(51,:)
SIGMA_NAIVE(51,1);
RISKPORT(find((abs(RISKPORT-
SIGMA_NAIVE(51,1))==min(abs(RISKPORT-SIGMA_NAIVE(51,1))))==1),1);
MARK_TARGET=WEIGHTS(find((abs(RISKPORT-
SIGMA_NAIVE(51,1))==min(abs(RISKPORT-SIGMA_NAIVE(51,1))))==1),:);

figure(3)
subplot(1,2,2)
pie(NAIVE_TARGET)
title('Port. Naive')
legenda= legend(LABELS,'Location','EastOutside')
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legenda= legend(LABELS,'Location','EastOutside')
subplot(1,2,1)
pie(MARK_TARGET)
title('Port. Markowitz')
legenda= legend(LABELS,'Location','EastOutside')

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% FINE
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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WHICH OF THEM DO YOU PREFER?
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Practical limitation of the Markowitz Model

Markowitz Portfolios have generally unreasonable composition: too much 
concentraded, relevant asset classes ignored, marginal asset classes magnified, 
home bias ignored.

1)

Markowitz Portfolios are unstable: small changes in input (expectet returns) can 
cause strong changes in portfolio composition 

2)

% Strategic Committe ALFA
LABELS={'Money Mkt €';'Eq. Europe';'Equ. North America'}
EXP_RET1=[0.005; 0.07; 0.074]
SIGMA=[0.01; 0.2; 0.2]
CORR=[1 0 0; 0 1 0.93; 0 0.93 1]
COV=corr2cov(SIGMA, CORR)
[RISK1 REND1 W1]=portopt(EXP_RET1,COV,100)

figure(1)
subplot(2,1,1)
area(W1)
title('Composition of Efficient Portfolios AM Bank ALFA')
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title('Composition of Efficient Portfolios AM Bank ALFA')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);
% Strategic Committe BETA
EXP_RET2=[0.005; 0.074; 0.07]
[RISK2 REND2  W2]=portopt(EXP_RET2,COV,100)

subplot(2,1,2)
area(W2)
title('Composition of Efficient Portfolios AM Bank BETA 2')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);

For the Markowitz model, estimations are assumed to be TRUE3)

"Estimation Error Maximizer" (by Michau)4)
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Optimization with additional Absolute Constraints in Matlab

clear 
close all

% Inputs trasferred on Matlab
[EXP_RET LABELS]=xlsread('File_excel.xlsx','Mark abs','A2:B12')
COVARIANCE=xlsread('File_excel.xlsx','Mark abs','H2:R12')
[RISKPORT2 RETPORT2, 
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[RISKPORT2 RETPORT2, 
WEIGHTS2]=portopt(EXP_RET,COVARIANCE,100)

AssetMin=xlsread('File_excel.xlsx','Mark abs','V2:V12')'
AssetMax=xlsread('File_excel.xlsx','Mark abs','W2:W12')'
[Aa, ba] = pcalims(AssetMin, AssetMax);
p = Portfolio;
p = setAssetMoments(p, EXP_RET, COVARIANCE);
p = setDefaultConstraints(p); % implement default constraints first
p = addInequality(p, Aa, ba); % implement bound constraints here
WEIGHTS = estimateFrontier(p, 100);
[RISKPORT, RETPORT] = estimatePortMoments(p, WEIGHTS);
disp([RISKPORT, RETPORT]);

figure(1)
subplot(2,2,[1 2])
scatter(RISKPORT, RETPORT, 'filled', 'g')
hold on
scatter(RISKPORT2, RETPORT2, 'filled', 'r')
title('Frontiers Comparison')
ylabel('E(R)')
xlabel('Sigma')
grid on
subplot(2,2,3)
area(WEIGHTS')
title('Composition of Portfolios with Absolute Additional Constraints')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);
subplot(2,2,4)
area(WEIGHTS2)
title('Composition of Efficient Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
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legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);
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clear 
close all

%data from the excel file
[EXP_RET LABELS]=xlsread('File_excel.xlsx','Mark infra optim','A2:B12');
COV=xlsread('File_excel.xlsx','Mark infra optim','H2:R12');
LB1=xlsread('File_excel.xlsx','Mark infra optim','U2:U12');
UB1=xlsread('File_excel.xlsx','Mark infra optim','W2:W12');
%setting P and the constraints for positive weights 
P=Portfolio;
P=Portfolio('AssetMean', 
EXP_RET,'AssetCovar',COV,'Assetlist',LABELS,'LowerBudget', 1, 
'UpperBudget', 1);
LB=-zeros(1,length(EXP_RET));
b=-eye(length(EXP_RET));
P = setInequality(P,b,LB);

POSITION = eye(length(EXP_RET))  
GROUP = [1 1 1 1 1 1 0 0 0 0 0;1 1 1 1 1 1 0 0 0 0 0;1 1 1 1 1 1 0 0 0 0 0;1 1 
1 1 1 1 0 0 0 0 0;1 1 1 1 1 1 0 0 0 0 0;1 1 1 1 1 1 0 0 0 0 0;0 0 0 0 0 0 1 1 1 1 
1;0 0 0 0 0 0 1 1 1 1 1;0 0 0 0 0 0 1 1 1 1 1;0 0 0 0 0 0 1 1 1 1 1;0 0 0 0 0 0 1 
1 1 1 1]   
P = setGroupRatio(P, POSITION, GROUP, LB1, UB1);

PORT_WEIGHT=estimateFrontier(P,100)

[RISK_INFRA, EXP_RET_INFRA] = estimatePortMoments(P, 
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[RISK_INFRA, EXP_RET_INFRA] = estimatePortMoments(P, 
PORT_WEIGHT);

% Standard Optimization
[RISKPORT, RETPORT, WEIGHTS]=portopt(EXP_RET,COV,100)

% Naive Frontier
EQUITY_PORTION=[0:0.01:1]'
NAIVE_QUALITATIVE_WEIGHTS=xlsread('File_excel.xlsx','Naive 
Strategy','F2:F12')
NAIVE_PORTFOLIOS_COMPOSITION=zeros(101,11);
for i=1:101
NAIVE_PORTFOLIOS_COMPOSITION(i,:)=[((1-
EQUITY_PORTION(i,1))*NAIVE_QUALITATIVE_WEIGHTS(1:6,1))' 
((EQUITY_PORTION(i,1))*NAIVE_QUALITATIVE_WEIGHTS(7:end,1))'];
end

EXP_RET_NAIVE=(EXP_RET'*NAIVE_PORTFOLIOS_COMPOSITION')'
SIGMA_NAIVE=zeros(101,1);
for j=1:101
SIGMA_NAIVE(j,1)=sqrt(NAIVE_PORTFOLIOS_COMPOSITION(j,:)*COV*NA
IVE_PORTFOLIOS_COMPOSITION(j,:)');
end

figure(1)
subplot(2,2,[1 2])
scatter(RISK_INFRA, EXP_RET_INFRA, 'o', 'r')
hold on 
scatter(RISKPORT, RETPORT, 'o', 'b')
%hold on 
%scatter(SIGMA_NAIVE, EXP_RET_NAIVE, 'o', 'g')
hold off
title('Infra Group Frontier versus Efficient Frontier')
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title('Infra Group Frontier versus Efficient Frontier')
ylabel('E(R)')
xlabel('Sigma')
grid on
subplot(2,2,3)
area(PORT_WEIGHT')
title('Composition of Infr-Group Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);
subplot(2,2,4)
area(WEIGHTS)
title('Composition of Efficient Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);

figure(2)
subplot(2,2,[1 2])
scatter(RISK_INFRA, EXP_RET_INFRA, 'o', 'r')
hold on 
scatter(SIGMA_NAIVE, EXP_RET_NAIVE, 'o', 'g')
hold off
title('Infra Group Frontier versus Naive Frontier')
ylabel('E(R)')
xlabel('Sigma')
grid on
subplot(2,2,3)
area(PORT_WEIGHT')
title('Composition of Infr-Group Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);
subplot(2,2,4)
area(NAIVE_PORTFOLIOS_COMPOSITION)
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area(NAIVE_PORTFOLIOS_COMPOSITION)
title('Composition of Naive Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);
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Infra-Gruop Optimization is able to freely move from standard Markowitz to 
Market Neutrality (HBA)
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clear 
close all
% Inputs trasferred on Matlab
[EXP_RET LABELS]=xlsread('File_excel.xlsx','Resampling_TM','A2:B12')
COV=xlsread('File_excel.xlsx','Resampling_TM','G2:Q12')

ASSET=11;
SIZE=xlsread('File_excel.xlsx','Resampling_TM','A17:A17');
SIM= xlsread('File_excel.xlsx','Resampling_TM','A14:A14');

% frontiera efficiente semplice
[RISK2,ROR2,WTS2]=portopt(EXP_RET,COV,100);

STORE_WTS=zeros(100,ASSET,SIM);  

for i = 1:SIM
i
SIM_RET= mvnrnd(EXP_RET, COV,SIZE);
EXP_RET_SIM=mean(SIM_RET);
COV_SIM=cov(SIM_RET);
[RISK,ROR,WTS]=portopt(EXP_RET_SIM,COV_SIM,100);
if i<=25
figure(1)
subplot(5,5,i)
area(WTS)
ylim([0 1]);
xlim([1 100]);
pause
end
STORE_WTS(:,:,i)= WTS;
end 

RESAPL_WEIGHTS=mean(STORE_WTS,3);

EXP_RET_RESAMPL= RESAPL_WEIGHTS*EXP_RET;
RISK_RESAMPL = zeros(100,1);
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RISK_RESAMPL = zeros(100,1);
for i = 1 :100
RISK_RESAMPL(i,1) = 
sqrt(RESAPL_WEIGHTS(i,:)*COV*RESAPL_WEIGHTS(i,:)');
end 

figure(2)
subplot(2,2,[1 2])
scatter (RISK2,ROR2,'R')
hold on 
scatter (RISK_RESAMPL,EXP_RET_RESAMPL,'B')
hold off
title('Efficient Frontier versus Resampled Frontier')
legenda= legend({'Eff Front','RESAMPLED Front'},'Location','SouthOutside')
subplot(2,2,3)
area(WTS2)
legenda= legend(LABELS,'Location','EastOutside')
title('Composition of Efficient Portfolios')
ylim([0 1]);
xlim([1 100]);
subplot(2,2,4)
area(RESAPL_WEIGHTS)
legenda= legend(LABELS,'Location','EastOutside')
title('Composition of Resampled Portfolios')
ylim([0 1]);
xlim([1 100]);
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clear
close all
SIGMA=xlsread('File_excel.xlsx','BL','D6:N16')
[W_MN LABELS]=xlsread('File_excel.xlsx','BL','A6:B16')

RISK_FREE=xlsread('File_excel.xlsx','BL','B19:B19')
LAMBDA=xlsread('File_excel.xlsx','BL','B20:B20')
EXP_RET_MN=RISK_FREE+LAMBDA*SIGMA*W_MN
TAU=xlsread('File_excel.xlsx','BL','Z21:Z21')
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TAU=xlsread('File_excel.xlsx','BL','Z21:Z21')
TAU_SIGMA=TAU*SIGMA
P=xlsread('File_excel.xlsx','BL','U37:AE38')
Q=xlsread('File_excel.xlsx','BL','U40:U41')
C=xlsread('File_excel.xlsx','BL','U43:U44')
OMEGA=zeros(2,2);
for f=1:2
for g=1:2
if f==g
OMEGA(f,g)=((1/C(f,1)-1)*P(f,:)*(TAU_SIGMA)*P(f,:)');
end
end
end

REND_BL=inv(inv(TAU_SIGMA)+P'*inv(OMEGA)*P)*(inv(TAU_SIGMA)*E
XP_RET_MN+P'*inv(OMEGA)*Q)
GAP=REND_BL-EXP_RET_MN;

figure(1)
subplot(2,2,1)
barh (EXP_RET_MN)
xlim([-0.03 0.20]);
set(gca,'YTickLabel',LABELS)
grid on
title('Exp Ret MN')
subplot(2,2,2)
barh (REND_BL)
xlim([-0.03 0.20]);
title('Exp Ret BL')
set(gca,'YTickLabel',LABELS)
grid on

subplot(2,2,[3 4])
barh (GAP,'r')
title('DELTA Exp Ret BL & MN')
xlim([-0.05 0.05]);
set(gca,'YTickLabel',LABELS)
grid on
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Infra-Group Constrained Optimization + Black-Litterman Approach

Script in Matlab:

clear 
close all
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close all
SIGMA=xlsread('File_excel.xlsx','BL','D6:N16')
[W_MN LABELS]=xlsread('File_excel.xlsx','BL','A6:B16')

RISK_FREE=xlsread('File_excel.xlsx','BL','B19:B19')
LAMBDA=xlsread('File_excel.xlsx','BL','B20:B20')
EXP_RET_MN=RISK_FREE+LAMBDA*SIGMA*W_MN
TAU=xlsread('File_excel.xlsx','BL','Z21:Z21')
TAU_SIGMA=TAU*SIGMA
P=xlsread('File_excel.xlsx','BL','U37:AE38')
Q=xlsread('File_excel.xlsx','BL','U40:U41')
C=xlsread('File_excel.xlsx','BL','U43:U44')
OMEGA=zeros(2,2);
for f=1:2
for g=1:2
if f==g
OMEGA(f,g)=((1/C(f,1)-1)*P(f,:)*(TAU_SIGMA)*P(f,:)');
end
end
end

REND_BL=inv(inv(TAU_SIGMA)+P'*inv(OMEGA)*P)*(inv(TAU_SIGMA)*EX
P_RET_MN+P'*inv(OMEGA)*Q)

%data from the excell file
[NNN LABELS]=xlsread('File_excel.xlsx','Mark Infra Optim','A2:B12');
% DEVI UTILIZZARE I RENDIMENTI ATTESI ALLA BLACK-LITTERMAN E 
QUINDI
% EXP_RET DEVONO ESSERE I RENDIMENTI CALCOLATI CON LA 
ROUTINE SOPRA
EXP_RET=REND_BL;
COV=xlsread('File_excel.xlsx','Mark Infra Optim','H2:R12');
LB1=xlsread('File_excel.xlsx','Mark Infra Optim','U2:U12');
UB1=xlsread('File_excel.xlsx','Mark Infra Optim','W2:W12');
%setting P and the constraints for positive weights 
P=Portfolio;
P=Portfolio('AssetMean', 
EXP_RET,'AssetCovar',COV,'Assetlist',LABELS,'LowerBudget', 1, 
'UpperBudget', 1);
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'UpperBudget', 1);
LB=-zeros(1,length(EXP_RET));
b=-eye(length(EXP_RET));
P = setInequality(P,b,LB);

POSITION = eye(length(EXP_RET))  
GROUP = [1 1 1 1 1 1 0 0 0 0 0;1 1 1 1 1 1 0 0 0 0 0;1 1 1 1 1 1 0 0 0 0 0;1 
1 1 1 1 1 0 0 0 0 0;1 1 1 1 1 1 0 0 0 0 0;1 1 1 1 1 1 0 0 0 0 0;0 0 0 0 0 0 1 1 
1 1 1;0 0 0 0 0 0 1 1 1 1 1;0 0 0 0 0 0 1 1 1 1 1;0 0 0 0 0 0 1 1 1 1 1;0 0 0 0 
0 0 1 1 1 1 1]   
P = setGroupRatio(P, POSITION, GROUP, LB1, UB1);

PORT_WEIGHT=estimateFrontier(P,100)
EXP_RET_INFRA= PORT_WEIGHT'*EXP_RET;
RISK_INFRA=zeros(100,1);
for i = 1 :100
RISK_INFRA(i,1) = sqrt(PORT_WEIGHT(:,i)'*COV*PORT_WEIGHT(:,i));
end 
[RISKPORT, RETPORT, WEIGHTS]=portopt(EXP_RET,COV,100)

figure(1)
subplot(2,2,[1 2])
scatter(RISK_INFRA, EXP_RET_INFRA, 'o', 'r')
hold on 
scatter(RISKPORT, RETPORT, 'o', 'b')
hold off
title('Infra Group Frontier versus Efficient Frontier')
ylabel('E(R)')
xlabel('Sigma')
grid on
subplot(2,2,3)
area(PORT_WEIGHT')
title('Composition of Infra-Group Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);
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xlim([1 100]);
subplot(2,2,4)
area(WEIGHTS)
title('Composition of Efficient Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);

Resampling® + BL Approach

clear all
close all
clear 
close all
SIGMA=xlsread('File_excel.xlsx','BL','D6:N16')
[W_MN LABELS]=xlsread('File_excel.xlsx','BL','A6:B16')

RISK_FREE=xlsread('File_excel.xlsx','BL','B19:B19')
LAMBDA=xlsread('File_excel.xlsx','BL','B20:B20')
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LAMBDA=xlsread('File_excel.xlsx','BL','B20:B20')
EXP_RET_MN=RISK_FREE+LAMBDA*SIGMA*W_MN
TAU=xlsread('File_excel.xlsx','BL','Z21:Z21')
TAU_SIGMA=TAU*SIGMA
P=xlsread('File_excel.xlsx','BL','U37:AE38')
Q=xlsread('File_excel.xlsx','BL','U40:U41')
C=xlsread('File_excel.xlsx','BL','U43:U44')

OMEGA=zeros(2,2);
for f=1:2
for g=1:2
if f==g
OMEGA(f,g)=((1/C(f,1)-1)*P(f,:)*(TAU_SIGMA)*P(f,:)');
end
end
end

REND_BL=inv(inv(TAU_SIGMA)+P'*inv(OMEGA)*P)*(inv(TAU_SIGMA)
*EXP_RET_MN+P'*inv(OMEGA)*Q)

EXP_RET=REND_BL;
% Inputs trasferred on Matlab
[NNN LABELS]=xlsread('File_excel.xlsx','Mark opt','A2:B12')
COV=xlsread('File_excel.xlsx','Mark opt','H2:R12')

[ASSET NNN]=size(COV);
SIZE=xlsread('File_excel.xlsx','Resampling_TM','A17');
SIM=xlsread('File_excel.xlsx','Resampling_TM','A14');

% frontiera efficiente semplice
[RISK2,ROR2,WTS2]=portopt(EXP_RET,COV,100);

STORE_WTS=zeros(100,ASSET,SIM);  

for i = 1:SIM
i
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i
SIM_RET= mvnrnd(EXP_RET, COV,SIZE);
EXP_RET_SIM=mean(SIM_RET);
COV_SIM=cov(SIM_RET);
[RISK,ROR,WTS]=portopt(EXP_RET_SIM,COV_SIM,100);
if i<=25
figure(1)
subplot(5,5,i)
area(WTS)
ylim([0 1]);
xlim([1 100]);
pause
end
STORE_WTS(:,:,i)= WTS;
end 

RESAPL_WEIGHTS=mean(STORE_WTS,3);

EXP_RET_RESAMPL= RESAPL_WEIGHTS*EXP_RET;
RISK_RESAMPL = zeros(100,1);
for i = 1 :100
RISK_RESAMPL(i,1) = 
sqrt(RESAPL_WEIGHTS(i,:)*COV*RESAPL_WEIGHTS(i,:)');
end 

figure(2)
subplot(2,2,[1 2])
plot (RISK2,ROR2,'R')
hold on 
plot (RISK_RESAMPL,EXP_RET_RESAMPL,'B')
hold off
title('Efficient Frontier versus Resampled Frontier')
legenda= legend({'Eff Front','RESAMPLED 
Front'},'Location','SouthOutside')
subplot(2,2,3)
area(WTS2)
legenda= legend(LABELS,'Location','EastOutside')
title('Composition of Efficient Portfolios')
ylim([0 1]);
xlim([1 100]);
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xlim([1 100]);
subplot(2,2,4)
area(RESAPL_WEIGHTS)
legenda= legend(LABELS,'Location','EastOutside')
title('Composition of Resampled Portfolios')
ylim([0 1]);
xlim([1 100]);

PORTFOLIO SELECTION AND VALUE AT RISK
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STRATEGIC OPTIMIZATION AND HIGHER ORDER MOMENTS
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Example of E(R)-sigma-sk Optimization in Excel
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TAA via Flexible Funds

TAA via a Tactical Committee
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