
- Me
- Website/Materials
- Exams: you have to follow all the lessons (live o via recordings)
- Lesson: from 2pm to 3:50pm 
- Tutor: Stefania Hosszu

Macro-Agenda:
Introduction to portfolio construction1)
Financial Markets Analysis2)
Strategic Asset Allocation3)
Tactical Asset Allocation4)
Product Selection 5)

Introduction to Portfolio Construction1)
A portfolio is the output of a well organised process where you have to 
performe many stages.

Ex-ante stage: Client Profiling
Risk Tolerance

Holding Period

Portfolio Construction: 20 investment solutions

Strategic Asset Allocation (SAA)1)

Asset Management 2024 - Pomante
lunedì 4 novembre 2024 13:21
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Strategic Asset Allocation (SAA)1)
A combination of asset classes (fin. markets) that is expected to 
be maintained, on average, in the long run.

https://www.nbim.no/
https://quantalys.it/

Strategic Committee: create SAAs
Forecasts / Views Strategic (Analists)-
Optimization Model-
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Tactical Asset Allocation (TAA) - Market Timing2)
Short-run change of the Strategy where you overweight asset classes 
with a + View and underweight tactically asset classes with a - View. 

Negative View
On Equity in the
Next Quarter

Product Selection: you have to select product in order to "give life" 
to the portfolio. In order to invest in every single asset class

3)
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2 Choices

Selection of stocks/bonds Transaction fee
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Selection of Asset Managers (Funds)
BNY Mellon Euroland Bd EUR C

Ex-Post Stage: Monitoring: Return - Risk

Financial Markets Analysis2)
2.1) Benchmark / Market Indexes

Definition: Artificial basket of stocks/bonds which composition is a good
proxy of the composition of a market

Properties:
Rapresentativiness: the composition oh the index must be a good 
proxy of the market composition

-

  - Replicability: easy to be replicated
Transparency/Objectivisness: -

Construction
Weighting-
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Construction
Weighting-

Cash Flow Management-

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

2.2) Statistical indicators in order to capture return/risk of the Financial 
Markets

How to capture RETURN
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= MEDIA()
= AVERAGE()

Weighted Average Approach

=sumproduct(weights; av returns)

=mmult(B30:K30;transpose(B28:K28))

Risk Analysis

Standard Deviation-
Absolute mean Error-
Value at Risk-
Expected Shorfall-
Semi-standard deviation-
Tracking Error Volatility-
Downside Risk-
Modified Duration-
Beta-
Greeks-
Maximum Drawdown-
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Greeks-
Maximum Drawdown-
Rating -

Standard Deviation of the calculation (  )
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=stdev(timeseries)

From the volatility of a single asset class to the volatility of a Portfolio
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From the volatility of a single asset class to the volatility of a Portfolio

Correlation (  )
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Real Estate-
Infrastructure-
Private Equity / Venture Capital-
Private Debt-
Commodities-
Criptocurrencies-
Hedge Funds-
Thematic Investments-

https://www.msci.com/our-solutions/indexes/thematic-investing/
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=sqrt( mmult(mmult(B31:K31;B34:k43);TRANSPOSE(B31:K31)))
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Exploring Hedging in USA Equity Market
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Exploring Hedging in the Global Bond Market (Investment Grade)

Potential Loss: VaR (Value at Risk)
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Routine in Matlab with a replication of all the calculation in Excel
clear
clear all

[DATASET LABELS]=xlsread('File excel.xlsx','Time Series','B2:K26')
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)
title('Portfoglio Weights')
LEGEND=legend(LABELS,'Location','SouthOutside')
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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)
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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)
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])
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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
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%

SAA via a Qualitative Approach - Naive Approach
An Approach that is Statistics & Mathematics Free

   Nuova sezione 1 Pagina 18    



(THE) Question 1: "Assume that you don't have view about the next 5 
years. What it is necessary to do?"

Golden Rule 1: Without views the SAA must be Market Neutral
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Question 2: "An average investor consider this Mkt Neutral solution 
reasonable or unreasonable?"

Golden Rule 2: If you can not fight Home Bias with Financial Education, 
you have to adjust Market Neutrality in order to make an 
incorporation of Home Bias.

Golden Rule £: Only if we have Views with a good confidence, we are 
justified to diverge from the Neutrali HBA.

View +, good confidence: set a weight larger than the Mkt Neutr Weight-
View -, good confidence: set a weight lower than the Mkt Neutr Weight-
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Naive Solution:
Reasonable-
Naive-
Well diversified-
Good solution, not optimal-

If we want an optimal solution, we need an Optimization

Quantitative Approach to SAA

1st Quantitative Approach: Markowitz Model

Presents by Markowitz:
Investors love return and are risk adverse-
Standard Deviation was a way to measure Risk-
The first to talk about correlation-
The first capture/measure the diversification effect-
The first to show that a portfolio could be the output of an 
optimization process. 

-
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Popularity: rigorous from a scitific point of view + easy to be applied
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Application of the "pure" Markowitz via excel
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Markowitz optimization via Matlab®

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, 
WEIGHTS]=portopt(EXP_RET,COVARIANCE,101)
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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_COMPOSITI
ON')'
SIGMA_NAIVE=zeros(101,1);
for j=1:101
SIGMA_NAIVE(j,1)=sqrt(NAIVE_PORTFOLIOS_COMPOSITION(j,:)*
COVARIANCE*NAIVE_PORTFOLIOS_COMPOSITION(j,:)');
end
figure(2)
subplot(2,2,[1 2])
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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')
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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It Glitters but……..
Limitation of Markowitz from a practical point of view:

Markowitz portfolios are often unreasonable1)
Markowitz portfolios are unstable2)

% Strategic Committe ALFA
LABELS={'Money Mkt €';'Eq. Europe';'Equ. North America'}
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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]);
% 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]);
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Markowitz Model assumes that estimation error doesn't exist3)
In other word Analysts are assumed to be clairvoyant
YOU CAN NOT TRUST A MODEL THAT IS NOT ABLE TO MANAGE 
THE EFFECTS OF AN ESTIMATION ERROR!

Markowitz portfolios are also "Estimation Error Maximizers"4)

We need to find a way to improve the Markowitz Optimization in 
order to minimize the limitations listed!
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Setting additional constaints1)
Resampling®2)

Black-Litterman Approach1)
Shrinkage Estimators2)

Euristic Model 1: Setting additional Constraints
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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')'
[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')
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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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We have to avoid "truncation" on the left-
We want portfolios that are cohrent among Them-

   Nuova sezione 1 Pagina 38    



How I set these constraint IN ORDER TO INCORPORATE THE 
GOLDEN RULES

-
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Infra-Group Constrained Optimization Via Matlab®

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 
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);
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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:end,
1))'];
end

EXP_RET_NAIVE=(EXP_RET'*NAIVE_PORTFOLIOS_COMPOSITI
ON')'
SIGMA_NAIVE=zeros(101,1);
for j=1:101
SIGMA_NAIVE(j,1)=sqrt(NAIVE_PORTFOLIOS_COMPOSITION(j,:)*
COV*NAIVE_PORTFOLIOS_COMPOSITION(j,:)');
end
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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]);
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')
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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)
title('Composition of Naive Portfolios')
ylabel('Weights')
xlabel('Portfolios')
legenda= legend(LABELS,'Location','EastOutside')
ylim([0 1]);
xlim([1 100]);
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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; %Better if 3,000

% Efficient Frontier
[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 
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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')
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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What you prefer: The Infragroup Optimization or the Resampling®?
Why?
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The Black-Litterman Model
The basics of the B-L Approach-
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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=0.02
LAMBDA=5;
EXP_RET_MN=RISK_FREE+LAMBDA*SIGMA*W_MN
TAU=1/24
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;0.02]
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
end
end

REND_BL=inv(inv(TAU_SIGMA)+P'*inv(OMEGA)*P)*(inv(TAU_SIG
MA)*EXP_RET_MN+P'*inv(OMEGA)*Q)
GAP=REND_BL-EXP_RET_MN;
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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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SAA and Value at Risk (VaR)

   Nuova sezione 1 Pagina 63    



Tactical Asset Allocation (TAA)
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B-L Model for TAA
                         What we have to change if the purpose is to have Expected 
                          Return feeding a tactical optimization

Example of Tactical Asset Allocation via Excel
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Definition: Re-VaR is the potential underperformance of a TAA versus 
the SAA, for a specific time window and a targeted confidence level
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Stage:
Homogeneous Funds0)
Returns1)
Risks2)
Risk Adjusted Performance Measure (RAPM)3)
Conclusion…..4)
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