Asset Management (Pomante)
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Structure:

1) Introduction to portfolio construction

2) Analysis of financial markets
3) Strategic Asset Allocation

4) Tactical Asset Allocation / market timing

5) Product Selection

1) Introduction to portfolio construction
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True Portfolio Construction:
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B) 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"
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C) 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.
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D) Product Selection —o Product must confirm the asset allocation
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2.1) Selection of asset classes

2) Analysis of Financial Market

2.1) Selection of asset classes
2.2) Market Index/Benchmark
2.3) Statistical indicators to capture ret/risk
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- Hedge Funds
- Certifites
- Commodities
- Crypto



- Thematic Funds

- Real Estate

- Infrastructure

- Private Equity/Private Debt
- Arts

2.2) Market Index/Benchmark

e T INDEX
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—p Definition: basket of stock/bonds which compositionis a good proxy of the
composition of the market

Properties:

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

2) Replicability: An index must be easily replicated by an asset manager

3) Transapency/Objectivisness:

Construction: U’d 10
Paice We: ‘8 _

- 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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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
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Evoluzione della correlazione tra Az. USA e Giappone (finestre quinquennali)
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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]=xlIsread('File_excel.xlIsx','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=xIsread('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")
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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

Isline

subplot(2,2,2)
scatter(DATASET(:,7),DATASET(:,10))
title('Corr MSCI Europe - MSCI EM")
ylabel('MSCI EM")

xlabel('"Msci Europe')

grid on

Isline

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

Isline
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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

Isline

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 991
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

% % %0 % %0 %0 %o %0 %0 %o %0 %0 %o %o %0 %o %o %0 %o %o %0 %0 %o %o %o %o %o %o %o %o %o %o Yo %0 Yo Yo %0 %o Yo %0 %o Yo
%

%THE END

% % %0 % % %0 %0 %0 %0 %o %0 %0 %o %0 %0 %o %o %0 %o %o %0 %o %o %o %o %o %o %o %o %o %0 %o Yo %0 Yo %o %0 %o Yo %0 %o Yo
%

Nuova sezione 1 Pagina 11



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"

Asset Classes SAA Neutral HBA
Money Mkt in € 3%
€ Bond Mkt Short Term 5%
€ Bond Mkt 10%
Global Bond Dev Mkts (39%)
Global Corp Bond High Yiel 3%
Em Mkts Bond Mkt 5%
Equ. Europe 6%
Equ. North America (19%
Equ. Pacific 3%
Equ. Em Mkts 5%
Opportunities 2%

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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SAA Neutral HBA | SAA Naive Weights| naive | neutral HBA
1% 1% 4% 4% Money Mkt in €
7% 6% 18% 20% € Bond Mkt Short Term
14% 13% S 38% 40% € Bond Mkt
8% 6% ’ 17% 23%  |Global Bond Dev Mkts
2% 4% 10% 5% Global Corp Bond High Yield
3% 5% 13% 8% Em Mkts Bond Mkt
13% 10% 15% 20% Equ. Europe
34% 30% 46% 53% Equ. North America
6% 8% 65,0% 12% 9% Equ. Pacific
8% 11% 17% 13% Equ. Em Mkts
3% 7% 10% 5% Opportunities
Lomg run views
view confidence
stable medium
stable dollar $ | medium |
credit spread reduction| high |
- medium
- medium
+ medium
+ medium
sentiment:
= | high |
Composition of 101 Naive Solutions
100%
80%
60%
40%
20% _
0%
T O «+4 O «+4 OV 4 O 4 OV 4 O 1 O «* O 4 O «+* O
Hw—{NNme‘Q‘mm&DKDI\I\OOOOO\O'Hg

B € Bond Mkt Short Term

M Global Bond Dev Mkts
Em Mkts Bond Mkt

B Equ. North America

B Equ. Em Mkts

B Money Mkt in €
€ Bond Mkt
M Global Corp Bond High Yield
W Equ. Europe
B Equ. Pacific
W Opportunities

- Well diversified
- Able to incorporate Market Neutrality and Home bias
- Naive solution are "good" solution, NEVER OPTIMAL

Ty wr wokt fo wove frow @ &OOJ to o Ophinst slifren,
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Modern Portfolio Theory

Markowitz model
Markowitz’s '"Portfolio Selection': A Fifty-Year Retrospective

Mark Rubinstein

The Journal of Finance, Vol. 57, No. 3. (Jun., 2002), pp. 1041-1045.

Near the end of his reign in 14 AD, the Roman emperor Augustus could
boast that he had found Rome a city of brick and left it a city of marble.
Markowitz can hoast that he found the field of finance awash in the impre-
cision of English and left it with the scientific precision and insight made
possible only by mathematics.

Presents by Markowitz:

a. Investors love Return and hate Risk
b. Capture risk via standard deviation

c. First to talk about correlation and he was the first to measure correctly the

diversification effect

f‘f WMIRATION «n""

d. First to show that a portfolio can be the output of an optimization -+L‘ led

Steps of the Markowitz Model (1952):

-\L\ CRTV AL LIVE

Optimization

Rendimento

Rischio
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Opinion of Markowitz about the estimation of E®, sigma and correlations...

THE JOURNAL OF FINANCE
Vol. VII, No. 1, March 1952
PRINTED IN U.S.A.

PORTFOLIO SELECTION*

HARRY MARKOWITZ

To use the E-V rule in the selection of securities we must have pro-
cedures for finding reasonable p, and ¢.;. These procedures, I believe,

e at a tentative set of u, and o,,. Judgment should then be used
in increasing or decreasing some of these u, and &.; on the basis of fac-
tors or nuances not taken into account by the formal computations.
Using this revised set of u, and a,,, the set of efficient £, V' combina-
tions could be computed, the investor could select the combination he
preferred, and the portfolio which gave rise to this E, V' combination
could be found.

One suggestion as to tentative u,, o.; is to use the observed u,, o.;
for some period of the past. I believe that better methods, which take
into account more information, can be found. I believe that what is
needed is essentially a “probabilistic” reformulation of security analy-
sis. I will not pursue this subject here, for this is “another story.”” It is
a story of which I have read only the first page of the first chapter.

FOUNDATIONS OF PORTFOLIO THEORY

Nobel Lecture, December 7, 1990

by
HARRY M. MARKOWITZ
Finally, I would like to add a comment concerning portfolio theory as a

part of the microeconomics of action under uncertainty. It has not always
Ibee_n considered so. For example , when T defended my dissertation as a |
 student in the Economics Department of the University of Chicago, Profes- |
 sor Milton Friedman argued that portfolio theory was not Economics, and|
 that they could not award me a Ph.D. degree in Economics for a dissertation |
jwhich was not in Economics. I assume that he was only half serious, since |
 they did award me the degree without long debate. As to the merits of lus_l

arguments, at this pomt I am quite willing to concede: at the time I

defended my dissertation, portfolio theory was not part of Economics. But

now 1t 1s.

OPTIRIRATON B VHARVOW T - (A352)

Wil
Port
K/

em)\/ .
lonsfren kS
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Set Objective:

To: b Max ‘ Min

By Changing Variable Cells;

() Value OF:

=

Subject to the Constraints;

[#]

B3 =-AIS N
D1z =4

Make Unconstrained Variables Non-Negative

D2:DAZ 20
‘::‘

Select a Solving

GRG Nonlinear I~ ‘

Options

Method:

Solving Method

Select the GRG Nonlinear engine for Solver Problems that are smooth nonlinear. Select the LP Simplex engine

for linear Solver Problems, and select the Evolutionary engine for Solver prsbl;ms that are non-smooth.

Help | Solve

Close

MATVE

Composition of 101 Naive Solutions
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101

W Money Mkt in € m € Bond Mkt Short Term
® € Bond Mkt ® Global Bond Dev Mkts
® Global Corp Bond High Yield m Em Mkts Bond Mkt

W Equ. North America

W Equ. Em Mkts

W Equ. Europe
W Equ. Pacific
W Opportunities

clear all

close all

% Inputs trasferred on Matlab
[EXP_RET LABELS]=xIsread('File_excel','/Mark opt','/A2:B12")
COVARIANCE=xIsread('File _excel.xlsx','Mark opt','H2:R12")
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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=xIsread('File_excel.xIsx','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)=sqgrt(NAIVE_PORTFOLIOS COMPOSITIONY(,:)*CO
VARIANCE*NAIVE_PORTFOLIOS COMPOSITION(,:)";

end

figure(2)

subplot(2,2,[1 2])

scatter(RISKPORT, RETPORT, 'filled", 'r")

hold on

scatter(SIGMA_NAIVE, EXP_RET_NAIVE, 'filled’, 'g")
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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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Efficient Frontier versus Naive Frontier
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Portfolios Portfolios

Potential practical problems of the Markowitz Approach:

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

2) Markowitz solution are "not stable";

% 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=[100;010.94;00.94 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]);
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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([O 1]);

xlim([1 100]);

3) The model assumes that inputs are True, in other words analists
area assumed to be clairuioant
4) Because of the concentration markowitz solution are not only

"Expected Return maximiser", but also "estimation error maximiser"

,g FRAUKFOATHER — P uiL1PS- SEARE

(1981): "Since estimation errors are so large portfolios selected according to the
Markowitz criterior are likely no more efficient than a well diversified portfolio"

MARLO Wi T & WAIVE
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"Putting Markowitz At Work" —> PurPOSE TncREASE
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Efficient Frontier

Absolute Constraints with Matlab:

clear

close all

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

CON)STRAINTS

Composition of abolute constraints portfolios

m Equ. Europe m Equ. North America m Equ. Pacific

W Opportunities

AssetMin=xIsread('FILE EXCEL.xIsx','Mark abs','V2:\V12")'
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AssetMax=xlsread('FILE_EXCEL.xIsx','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 = addIlnequality(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, RETPORTZ2, 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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0.05 0.1

Composition of1PortfoIios with Absolute Additional Constraints

0.15
Sigma

C10mposition of Efficient Portfolios

0.2

0.25

I Money Mkt in €

[ € Bond Mkt Short Term
"€ Bond Mkt

I Global Bond Dev Mkts
[ Global Corp Bond High Yield
[ Em Mkts Bond Mkt

I Equ. Europe

[ Equ. North America

I Equ. Pacific
[CJEqu. Em Mkts
I Opportunities
20 40 60 80 100
Portfolios

[ Voney Mkt in €

[ € Bond Mkt Short Term
€ Bond Mkt

I Global Bond Dev Mkts

[ Global Corp Bond High Yield

[ Em Mkts Bond Mkt

I Equ. Europe

[ Equ. North America

I Equ. Pacific

[CIEqu. Em Mkts

I Opportunities

20 40 60

Portfolios

80 100

W

ZW,
,fé\out’

Nuova sezione 1 Pagina 24



Z %n& HKY NEVTR
e PBA K -
¢

H. i
| ]
egu.omﬁ’

Asset Class min MKT NEUTRHBA| MAX

Money Mkt in € 2% 4,0% 35%
€ Bond Mkt Short Term 10% 20,0% 55%
€ Bond Mkt 15% 40,0% 65%
Global Bond Dev Mkts 12% 23,0% 28%
Global Corp Bond High Yield| 3% 5,0% 10%
Em Mkts Bond Mkt 5% 8,0% 14%
Equ. Europe 15% 20,0% 32%
Equ. North America 35% 53,0% 60%
Equ. Pacific 5% 9,0% 15%
Equ. Em Mkts 6% 13,0% 20%
Opportunities 3% 5,0% 10%
[
CE"Q Q ]
Composition of infragroup constrained portfolios

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ -Group Frontier 100%

° 90%

° * 80%

[ ] ° 70%

[ ]
[ ] [ ] 60%
[ ]
e o 50%
[ N ] 40%
oe

([ 1] 30%

... 20%

[ ] 10%

0%

1 2 3 4 5 6 7 8 9 10
W Series: 1 m Series! 2 W Series. 3 W Series 4 M Series! 5 mSeries 6
W Series’ 7 W Series: 8 M Series9 M Series 10 m Series 11

clear
close all

%data from the excell file

[EXP_RET LABELS]=xIsread('File excel.xIsx','Mark Infra
Optim','A2:B12");

COV=xlsread('File _excel.xlIsx','Mark Infra Optim','H2:R12");
LB1=xIsread('File _excel.xlsx','Mark Infra Optim','U2:U12");
UB1=xlIsread('File excel.xIsx','Mark Infra Optim','W2:W12");
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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 = setlnequality(P,b,LB);

POSITION = eye(length(EXP_RET))
GROUP=[11111100000;11111100000;1111110
000011111100000;171111100000;111111000
00,00000011111,00000011111,0000001111
1;,00000011111;,00000011111]

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=xIsread('File_excel.xIsx','Naive
Strategy','F2:F12")

NAIVE _PORTFOLIOS COMPOSITION=zeros(101,11);

for i=1:101

NAIVE_PORTFOLIOS COMPOSITION(,:)=[((1-
EQUITY_PORTION(i,1))*NAIVE_QUALITATIVE_WEIGHTS(1:6,1)

Y



((EQUITY_PORTION(i,1))*NAIVE_QUALITATIVE_ WEIGHTS(7:en
d, )T,

end

EXP_RET _NAIVE=(EXP_RET"NAIVE_PORTFOLIOS COMPOQOSI
TION')'

SIGMA_NAIVE=zeros(101,1);

for j=1:101

SIGMA _NAIVE(j,1)=sqrt(NAIVE_PORTFOLIOS COMPOSITION(j,
)*COV*NAIVE_PORTFOLIOS _COMPOSITION(,:)";

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, '0','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));

Asset Class min MKTNEUTRHBA| MAX
Money Mkt in € 4% 4,0% 4%
. « |€ Bond Mkt Short Term 20% 20,0% 20%
— b € Bond Mkt 40% 40,0% 40%
Global Bond Dev Mkts 23% 23,0% 23%
Global Corp Bond High Yield| 5% 5,0% 5%
Em Mkts Bond Mkt 8% 8,0% 8%
Equ. Europe 20% 20,0% 20%
Equ. North America 53% 53,0% 53%
Equ. Pacific 9% 9,0% 9%
Equ. Em Mkts 13% 13,0% 13%
Opportunities 5% 5,0% 5%
Infra Group Frontier versus Efficient Frontier o
008 o o o o © ©
0.07 —
0.06 —
&z
o 0.05 —
0.04 —
0.03 —
0.02 ‘ J
0 0.05 0.1 0.15 02 0.25
Sigma
Co1mposition of Infr-Group Portfolios C10mposition ortfolios
I Money Mkt in € I Money Mkt in €
[ € Bond Mkt Short Term [ € Bond Mkt Short Term

1€ Bond Mkt

I Global Bond Dev Mkts

[ Global Corp Bond High Yield
[ Em Mkts Bond Mkt

[ Equ. Europe

[N Equ. North America

€ Bond Mkt
I Global Bond Dev Mkts
[ Global Corp Bond High Yield
[0 Em Mkts Bond Mkt
I =qu. Europe
[N Equ. North America

[ Equ. Pacific [ Equ. Pacific

[CJEqu. Em Mkts [CJEqu. Em Mkts

I Opportunities I Opportunities

20 40 60 80 100 20 40 60 80 100
Portfolios Portfolios
Asset Class min MKT NEUTRHBA| MAX
Money Mkt in € 2% 4,0% 15%
()0 e — SuALL € Bond Mkt Short Term 15% 20,0% 25%

€ Bond Mkt 35% 40,0% 45%
Global Bond Dev Mkts 18% 23,0% 29%
Global Corp Bond High Yield 3% 5,0% 8%
Em Mkts Bond Mkt 5% 8,0% 11%
Equ. Europe 15% 20,0% 25%
Equ. North America 47% 53,0% 58%
Equ. Pacific 4% 9,0% 13%
Equ. Em Mkts 9% 13,0% 17%
Opportunities 3% 5,0% 8%
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Infra Group Frontier versus Naive Frontier
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Extra-argument 3:
A deeper analysis of Resampling

A7)

What do we need in order to simulate?

« Forecasts (= ER), 5, p) &7

Confidence on estimations

* Random process that is able to make fem‘
deviations from the expectation.

%

Simulation = Exp +

@-*)Rewe(

Uhu/gcuytg YTC S«',«w.@o’?'«ou o Excel

European Equ MkiExpectation |Simulation rand numb |simul returns
Exp return 6,00% 5,62% | 0,4621242 4,79%%
Sigma 12,72% 18,79% 0,9983643| 43,41%
Expectaton versus Simulation 0,0116022| -22,87%
0,4295233 3,74%
0,3905747 2,47%
° ° 0,3329822 0,51%
0,5438641 7,40%
0,3211239 0,09%
0,0755519| -12,26%
0,9644984| 28,96%
0,0848392| -11,47%
0,2064946| -4,41%
0,7762947| 15,66%
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1000 numb 0,4896673
10 numb

0,4584377
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Resampling® on Matlab:

clear

close all

% Inputs trasferred on Matlab

[EXP_RET LABELS]=xIsread('File _excel.xlIsx','Mark opt','/A2:B12")
COV=xlsread('File excel.xlsx','Mark opt','H2:R12")

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

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

STORE_WTS=zeros(100,ASSET,SIM);

fori=1:SIM

|

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);

fori=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
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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));

Efficient Frontier versus Resampled Frontier
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Efficient Frontier versus Resampled Frontier
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Black-Litterman on Matlab

clear

close all

SIGMA=xlIsread('File_excel.xIsx','BL','D6:N16")

[W_MN LABELS]=xlIsread('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=[000-11000000;
000000-1100O0j;
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
end
end

REND_BL=inv(inv(TAU_SIGMA)+P"*inv(OMEGA)*P)*(inv(TAU_
SIGMAY*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 MIN")
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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€ Bond Mkt €Bond Mkt -
€Bond Mkt Short Term €Bond Mkt Short Term
Money Mkt in € Money Mktin €
L
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DELTA Exp Ret BL & MN
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The best is to combine BL & infra-group constrained optimization

Infra Group Frontier with BL Exp. Ret.ns

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Sigma

Composition of Infr-Group Portfolios with BL E(R)

[ Money Mkt in €

[ € Bond Mkt Short Term
1€ Bond Mkt

[ Global Bond Dev Mkts

[ Global Corp Bond High Yield
[0 Em Mkts Bond Mkt

[ Equ. Europe

I Equ. North America

[ Equ. Pacific
[JEqu. Em Mkts
I Opportunities
10 20 30 40 50 60 70 80 20 100
Portfolios

fort Jlio el
s Identify a subset of SAA that are compliant with the

risk tolerance and investment horizon of each
prototype of investor

VR couv be o ,UA—€<P~Q fool v ovslr fo @l
SAAs.
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Solver Parameters ﬂf eu f" z , X
Set Objective: / $G$13 / +

o ® Max O min O Value O

By Changing Variable Cells:
$D$2:3D$12

Subject to the Constraints:
SAS10 = $AS16 T— Add
$D$13=1 —

$D$2:5D§12 >=0
$Z52:$7812 <= SWS2:SW$12 Change
$7$2:$7$12 >= $US2:$U$12

3

Delete

Reset All

Load/Save

Make Unconstrained Variables Non-Negative

Selecta Solving GRG Nonlinear ¥ Options
Method
Solving Method

Select the GRG Nonlinear engine for Solver Problems that are smooth nonlinear. Select the LP Simplex engine
for linear Solver Problems, and select the Evolutionary engine for Solver problems that are non-smooth

ASSET CLASSES E(r) BL c Weights cov ML Euro 0-1 YL Bond Eurofa ML Obbl. Eq ML Obbl. Glo
Money Mkt in € 1,93% 0,87% 1,2% Money Mkt 0,0001 0,0001 0,0001 0,0001
€ Bond Mkt Short Term 1,98% 1,69% 5,9% € Bond Mk| 0,0001 0,0003 0,0005 0,0003
€ Bond Mkt 2,28% 4,17% 21,2% € Bond Mk| 0,0001 0,0005 0,0017 0,0012

Global Bond Dev Mkts 3,08% 6,92% 16,5% Global Bon 0,0001 0,0003 0,0012 0,0048
Global Corp Bond High YicR:L3A 11,07% 5,9% Global Cor|-0,0002 (-0,0000 0,0004 0,0024
Em Mkts Bond Mkt 6,27% 12,72% 8,2% Em Mkts B/-0,0001 0,0001 0,0008 0,0026
Equ. Europe 7,94% 17,53% 6,2% Equ. Europ-0,0003 |-0,0004 (-0,0004 |-0,0023
Equ. North America 9,07% 17,80% 24, 7% Equ. North|-0,0004 |(-0,0006 |-0,0003 0,0009
Equ. Pacific 8,25% 18,56% 4,9% Equ. Pacifi-0,0003 (-0,0003 |-0,0002 0,0003
Equ. Em Mkts 9,92% 23,69% 3,8% Equ. Em M-0,0003 (-0,0005 |-0,0004 |-0,0019
Opportunities 7,87% 15,36% 1,6% Opportunitii-0,0003 (-0,0005 |(-0,0007 |(-0,0006
PORTFOLIO 8,29% 100,00%
Equ porti

-8,00% lambda=4.5 38,2%
Tolerated Annual Loss lambda=5.5 41,1% .

-8,00% ' r ;_asroa 7

VaR 1yr (95%) » O P‘(‘ aS4e or

H\ghr Ordlex Howant s Sy

HJ;M _ G _ S‘,( qb/f\hu-,’d(.ov\
wmex /-0\ .E(?Oﬂf +ﬂ‘°‘) Sé(m”z&
W —

@W(‘(euwfs ;
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2w =4

[ASSET CLASSES Skewn Weights Rend Port cov fa ML Euro 0-1 an|
Money Mkt in € 0,87% 0,604 0,0% -1,61% Money Mkt in € 0,0001
€ Bond Mkt Short Term - 0,308 12,4% 7,67% € Bond Mkt Short Term 0,0001
€ Bond Mkt - 1,766 0,0% -13,51% € Bond Mkt 0,0001
Global Bond Dev Mkts 0,177 1,9% 10,13% Global Bond Dev Mkts 0,0001
Global Corp Bond High Yield 1,236 74,7% 5,54% Global Corp Bond High Yig-  0,0002
Em Mkts Bond Mkt 0,248 0,0% 19,08% Em Mkts Bond Mkt - 0,0001
Equ. Europe - 0914 0,0% 3,31% Equ. Europe - 0,0003
Equ. North America - 0,691 0,0% -1,99% Equ. North America - 0,0004
Equ. Pacific - 0,255 0,0% -22,35% Equ. Pacific - 0,0003
Equ. Em Mkts 23,69% 0,211 10,9% 51,07% Equ. Em Mkts - 0,0003
Opportunities 15,36% |- 0,455 0,0% 19,67% Opportunities - 0,0003
IPORTFO LIO 5,29% 10,00% | Skew (Sk) 100,0% 3,13%
1,177 15,42%
10,00% | 0,96%
Sigma Target 6,36%
4,76%
Preference for E(R) (Alfa)  90,0% ‘ 15,62%
-0,26%
-0,09%
Objective Function 5,94¢ 14,41%
0,33%
6,86%
-7,82%
Alfa=100% |Alfa=90% |Alfa=0%
Bofa ML Euro 0-1 anni 0% 0% 0%
Bofa ML Bond Euro 1-3 Y 0% 12% 10%
Bofa ML Obbl. Euro 0% 0% 0%
Bofa ML Obbl. Globale 31% 2% 0%
ML Global HY 14% 75% 90%
Bofa ML Obbl Emergente 8% 0% 0%
MSCI Europe 5% 0% 0%
MSCI North America 24% 0% 0%

AT Icql /\SMT o camion (’37(4)

IT
TAA <
eS| (3) A4 Vi

2/
AN

%—4‘72’ Faund s

» [FOW .

, - HHITTEE
1) TAA VIE @ hcTieaL Gor

(a) TAA via Flexible Funds
3 &A. - b‘."ld

LorTiow ‘Q» o for
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w,&, wordad (1 T Tan e
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How to use the Black-Litterman Model for tactical purposes

?‘Qov
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OptIHIRATION
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Qg- l/a{'\’ = Measure the potential underperformance of the TAA versus SAA
The VaR of the position LONG in TAA and SHORT in SAA

ﬂave R = [{/«) %(e),,__éfo)‘]

w-r__ Ns
W W

w-—w

- K

e N

/o{x Y,

ASSET CLASSES Rend att TATTICAL| o Tact SAA TAA |Weights Tact- Weights Strat cov ML Euro 0-1
Money Mkt in € 0,63% 0,87% 2% 2% 0,00% Bofa ML E{ 0,0001
€ Bond Mkt Short Term 1,00% 1,56% 22% 22% 0,00% Bofa ML B¢ 0,0001
€ Bond Mkt 2,01% 3,58% 11% 14% 2,60% Bofa ML O| 0,0001
Global Bond Dev Mkts 2,50% 7,13% 9% 25% 15,65% Bofa ML O| 0,0001
Global Corp Bond High Yie -2,50% 11,19% 5% 0% -5,00% ML Global |-0,0002
Em Mkts Bond Mkt -3,50% 10,01% 6% 2% -4,00% Bofa ML O}-0,0001
Equ. Europe -3,00% 16,66% 8% 8% 0,00% MSCI Euro|-0,0003
Equ. North America -3,00% 16,37% 20% 17% -2,60% MSCI Nortl-0,0004
Equ. Pacific -2,80% 17,16% 5% 4% -0,88% MSCI Paci{-0,0003
Equ. Em Mkts -5,00% 21,90% 8% 6% -1,77% MSCI Eme|-0,0003
Opportunities -4,00% 16,52% 4% 0% -4,00% Opportuniti|-0,0003
PORTAFOGLIO -0,14% 6,49% 100,00% 0,00%
0,
[SIGMA Threshold 10,00%| WTS Tact- WTS Strat
RE-VAR (cl=95%) -3,00%
ReVaR Threshold 3,00% Equ. Pacif
Equ. North A
Equ. Europe
Em Mkts

sae s

Qe&d«'ow
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QUANTITATIVE ANALYSIS

L,

- Comparison of omogeneous funds:
European Equity Funds Blend
- Time series: time window of 5 years

| | PICTET FUNDS LUX E JANUS HENDERSON|  FUND XXX

i@u

| INVESCO SUST PAN | MSCI EUROPA RISK FREE

S
~—"7
-
S
c\v
n
1\

=
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| %=

W(A\?-’A.)-L - 5
phon g PF
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PICTET FUNDS LUX E| JANUS HENDERSON FUND XXX INVESCO SUST PAN EMSCI EUROPA| RISK FREE
Monthly Av. Return 0,71% 0,91% 1,07% 0,39% 0,79% -0,01%
Monthly Risk Premium 0,72% 0,92% 1,08% 0,40%
Average Tracking Error -0,08% 0,12% 0,28% -0,40%
Cumulative Return 43,01% 60,91% 72,63% 19,31% 50,09%
Annualised Return 7,42% 9,98% 11,54% 3,59% 8,46%
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Va?ktw%—t

ClasseS

BLEND/CORE BLEND/CORE SATELLITE/SWING BLEND/CORE
PICTET FUNDS LUX | JANUS HENDERSON OP::'FY:lEJ:'?ST\lNAZ EllTI;/CE)?’f\IOS'?:lSJII':?ég
EUROPE INDEXR - | PAN EUROPEAN A2 EUR - TOT RETURN E ACC EUR - TOT
TOT RETURN IND EUR
IND RETURN IND
ISIN LU0130731713 LU0201075453 LU0313923228 LU0119753308
Quantalys 5* 5* 5* 2*
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