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Structure:

Introduction to portfolio construction1)
Analysis of financial markets2)
Strategic Asset Allocation3)
Tactical Asset Allocation / market timing4)
Product Selection5)

Introduction to portfolio construction1)

True Portfolio Construction:

Strategic Asset Allocation (SAA): It is a mix of asset classes (financial markets) that B)

Asset Management (Pomante)
lunedì 6 novembre 2023 13:49
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Strategic Asset Allocation (SAA): It is a mix of asset classes (financial markets) that 
is expected to be maintained on average "in the long run"  

B)

Tactical Asset Allocation (TAA): A "short term" adjustement from the SAA, 
where based on tactical view, asset classes with + views area overweighted and 
asset classes with negative view are underweighted. 

C)

Product SelectionD) Product must confirm the asset allocation
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Analysis of Financial Market2) 2.1) Selection of asset classes
2.2) Market Index/Benchmark
2.3) Statistical indicators to capture ret/risk

2.1) Selection of asset classes
Think Global

No overlapping

Hedge Funds-
Certifites-
Commodities-
Crypto-
Thematic Funds
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Thematic Funds-
Real Estate-
Infrastructure-
Private Equity/Private Debt-
Arts-

2.2) Market Index/Benchmark

Definition: basket of stock/bonds which compositionis a good proxy of the 
composition of the market

Properties:
Rapresentativeness: (derived by the definition) the basket composition 
must rapresent well the composition of the market

1)

Replicability: An index must be easily replicated by an asset manager2)
Transapency/Objectivisness:   3)

Construction:

Weighting: -

Cash Flow Management-

https://www.msci.com/end-of-day-data-search

https://www.msci.com/constituents

2.3) Statistical indicators to capture ret/risk
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= media(B3:B25)
= average(B3:B25)

Statistical indicators able to capture RISK

List of Risk parameters:
Standard deviation-
Value at Risk-
Expected Shortfall (Condition VaR)-
Beta-
Modified Duration-
Semi-standard deviation-
Down Side Risk-
Tracking Error Volatility-
Maximum drawdown-

=stdev(time series)
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=SQRT(MMULT(MMULT(B30:K30;B33:K42);TRANSPOSE(B30:K30)))

The effect of Hedging on Equity and Bond market
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close all 
clear all

[DATASET LABELS]=xlsread('File_excel.xlsx','Time Series','B2:K25')
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','B29:K29')
figure(2)
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
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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))
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)
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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']
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 (SAA)
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Strategic Asset Allocation (SAA)

Stp 1: Naive Portfolio Formation Rule

Question 1: "Assume that you don't have expectation about markets behaviours in the 
next 5 years (No Strategic Views), which is the right SAA?"
Golden Rule 1: Without views the SAA should be fully consistent with the global market 
composition: in other words the strategic solution must be MARKET NEUTRAL 

Question 2: "Look to this Strategic Solution. Does an average investor consider this 
portfolio REASONABLE"

Golden Rule 2: Given that the market neutral solution is likely to be labelled as 
unreasonable because of the Home Bias, it can be useful to adjust the market 
neutrality in order to promote reasonability of the strategic solution.

Golden Rule 3: If (and only if) you have views (with good confidence), you are justified 
to diverge from the mkt neutrality (HBA)
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Well diversified-
Able to incorporate Market Neutrality and Home bias-
Naive solution are "good" solution, NEVER OPTIMAL-
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Modern Portfolio Theory

Markowitz model

Presents by Markowitz:
Investors love Return and hate Riska.
Capture risk via standard deviationb.
First to talk about correlation and he was the first to measure correctly the 
diversification effect

c.

First to show that a portfolio can be the output of an optimizationd.

Steps of the Markowitz Model (1952):
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Opinion of Markowitz about the estimation of E®, sigma and correlations…
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clear all
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')
[RISKPORT RETPORT, 
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[RISKPORT RETPORT, 
WEIGHTS]=portopt(EXP_RET,COVARIANCE,101)
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,:)*CO
VARIANCE*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')
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title('Efficient Frontier versus Naive Frontier')
ylabel('E(R)')
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]);
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Potential practical problems of the Markowitz Approach:  

Markowitz solutions have unreasonable composition (concentrated, hugely 
concentrated on "marginal players", not consistent with market neutrality or home 
bias);

1)

Markowitz solution are "not stable";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 0.94; 0 0.94 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')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);
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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]);

The model assumes that inputs are True, in other words analists 
area assumed to be clairuioant

3)

Because of the concentration markowitz solution are not only 
"Expected Return maximiser", but also "estimation error maximiser"

4)

(1981): "Since estimation errors are so large portfolios selected according to the 
Markowitz criterior are likely no more efficient than a well diversified portfolio"
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"Putting Markowitz At Work"
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Absolute Constraints with 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, 
WEIGHTS2]=portopt(EXP_RET,COVARIANCE,100)

AssetMin=xlsread('FILE_EXCEL.xlsx','Mark abs','V2:V12')'
AssetMax=xlsread('FILE_EXCEL.xlsx','Mark abs','W2:W12')'
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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')
ylim([0 1]);
xlim([1 100]);
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clear 
close all

%data from the excell 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 
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%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, 
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:en
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((EQUITY_PORTION(i,1))*NAIVE_QUALITATIVE_WEIGHTS(7:en
d,1))'];
end

EXP_RET_NAIVE=(EXP_RET'*NAIVE_PORTFOLIOS_COMPOSI
TION')'
SIGMA_NAIVE=zeros(101,1);
for j=1:101
SIGMA_NAIVE(j,1)=sqrt(NAIVE_PORTFOLIOS_COMPOSITION(j,
:)*COV*NAIVE_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')
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]);
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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]);
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Resampling® on Matlab:

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

ASSET=11;
SIZE=25;
SIM= 1000;
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SIM= 1000;

% 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);
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')
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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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P shows the asset classes involved in each view
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Black-Litterman on Matlab

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

RISK_FREE=0.02
LAMBDA=4.5;
EXP_RET_MN=RISK_FREE+LAMBDA*SIGMA*W_MN
TAU=1/20
TAU_SIGMA=TAU*SIGMA
P=[0 0 0 -1 1 0 0 0 0 0 0;
   0 0 0 0 0 0 -1 1 0 0 0];
Q=[0.035;0.015]
C=[0.30; 0.30]
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
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end
end
end

REND_BL=inv(inv(TAU_SIGMA)+P'*inv(OMEGA)*P)*(inv(TAU_
SIGMA)*EXP_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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The best is to combine BL & infra-group constrained optimization

Identify a subset of SAA that are compliant with the 
risk tolerance and investment horizon of each 
prototype of investor
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(a) TAA via Flexible Funds
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(b) TAA via a Tactical Committe

How to use the Black-Litterman Model for tactical purposes
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Measure the potential underperformance of the TAA versus SAA
The VaR of the position LONG in TAA and SHORT in SAA
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QUANTITATIVE ANALYSIS 

Comparison of omogeneous funds: 
European Equity Funds Blend

-

Time series: time window of 5 years-
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